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The Most 
Powerful Sanitizer 

in.the>\li(o.dd 

Newly approved by the EPA, DiverseyLever brings the most 

powerful sanitizer ever developed to the US food processing 

industry. Used in concentrations of 1 oz. in 18 gallons of water vs. 

the standard 1 oz. in 6 gallons of water necessary in competitive 

formulas, Divosan MH kills even the most pervasive organisms - 

all with minimal environmental impact. No foul odors and no 

phosphates keep your environmental hazard at a minimum. 

Divosan MH is the first patented no-rinse sanitizer to use dual 

halogens in an acidic system. And excellent antimicrobial activity 

at very low levels, plus the complete absence of foam, make 

Divosan MH a perfect fit for CIP systems throughout the food 

and beverage processing industries. 

Widely accepted around the world as the sanitizer of choice for 

over a decade, Divosan MH offers food and beverage processors 

a level of food safety previously unavailable in the U.S. To find 

out more about Divosan MH give us a call at 800.233.1000. 

only from DiverseyLever 

DiverseyLever 
DiverseyLever U.S. Food Croup 

1200 Chemed Ctr • 255 E 5th St • Cincinnati OH 45202 

TeKSOO) 233 1000 • Fax (513) 762 6601 

New Solutions for a Changing World 
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CAPITOL VIAL, INC. 

TAMPER EVIDENT, LEAKPROOF, AIR TIGHT, 

HINGED CAP, STERILE SAMPLE VIALS 

1 ANShRAB 

QMS 4k ia 
ISO 9001 

151 RIVERSIDE DRIVE 
FULTONVILLE, N.Y. 12072 

TEL: 518-853-3377 
FAX: 518-853-3409 

ISO 9001 
ACCR€OtTED BY TH€ 
DUTCH COUNCK. FOR 

certification 

TOLL FREE; 1-800-772-8871 
E-MAIL: SALES@CAPITQLV1AL.COM 

www.caDitolvial.com 

Here’s a salt and chloride tester 
that will meet oil your plant*s requirements 

THE NELSON-JAMESON 

M926 Chloride 
Analyzer 

✓ Accuracy and Repeatability 
... os specified by QA/QC department 

✓ Speed and Reliability 
... os required by production department 

✓ Simple and Ergonomic 
... os needed by lab technicians 

✓ Cost Effective 
... os demanded by management 

Contact us for more information on salt testing made easy! 

Nelson-Jameson, Inc. 
2400 E. 5th Street 
Marshfield. Wl 54449 

fax 800/472-0840 
phone 800/826-8302 
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My Perspective 

By JENNY SCOTT 

President 

“Be an 
advocate for 
food safety” 

A couple of weeks ago as I 
passed the dairy case in my local 
supermarket, I noticed that the 
store was selling pasteurized shell 
eggs. 1 didn’t buy them. Not 
because they cost more, which 
they did, but because I still had 
three eggs at home that were 
probably about five weeks old 
(obviously we don’t eat a lot of 
eggs in our household). But I got 
to thinking about it and decided 
that when I did need to buy eggs 
I would buy these. Not because 
I need the safety they provide — 
at my house eggs go into baked 
products, and safety isn’t an issue 
- but because of the principle. 
I also have thought about irradi¬ 
ated ground beef and decided 
that I would also buy it when it 
becomes available in my area, 
again, not because I want to 
ensure my hamburgers are safer 
(I’ve always preferred them 
cooked to the hockey puck stage), 
but again, on principle. 

I’ve changed some of my 
kitchen habits, too. I’m much 
more careful about not using the 
same utensils for raw or partially 
cooked meat and fully cooked 
product. I use a clean plate for 
cooked foods off the grill. I wipe 
up raw meat juices with a paper 
towel instead of the sponge. I 
have a thermometer in my refrig¬ 
erator. And I keep handwashing 
soap next to the kitchen sink. 

And I wonder why such 
practices have come to me so late. 
I’ve worked in food safety for over 
twenty years, but some of these 
practices have been implemented 
in my household only in the last 
few years. Maybe I’ve finally 
decided to “practice what I 

preach.” And I put the question 
to you, the Members of the Inter¬ 
national Association for Food 
Protection, do you promote safe 
food handling practices in your 
homes and when you eat out? 
Are you an advocate for food 
safety? Do you determine whether 
the Caesar salad is made with raw 
egg? Whether the orange juice 
is pasteurized? Avoid the sprouts? 
Order well-done hamburgers? 
Tell your pregnant friends to ask 
their doctors about the potential 
for listeriosis? Of course, many of 
these questions relate to personal 
choices and managing your own 
risk, and I fully support the right 
to choose. But I hope that in our 
roles as food safety professionals 
we do try to set an example, 
wherever possible and as appropri¬ 
ate (I don’t want to suggest that 
we get up on our soap boxes and 
preach - it might prove to be 
counterproductive). And I hope 
that when foods processed using 
new food safety technologies 
appear in the marketplace we will 
promote them through our 
purchases so they remain in the 
marketplace. 

Turning to other issues — you 
should be receiving this in Decem¬ 
ber. Hopefully by then the I AFP 
Foundation Fund will have reached 
its goal of $100,000 in 2000, but 
the way it looks now, there will be 
a shortfall. Please think about 
sending a contribution before the 
end of the year. 1 noted in my first 
column in September the many 
good things the Foundation does 
with the funds. In particular we 
want to grow the Foundation so it 
can continue to bring cutting- 
edge, cross-disciplinary speakers 
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to our meeting. We would also 
like to enhance the international 
aspect of our program with the 
assistance of the Foundation Fund. 
Help your Association build for the 
future and enhance the programs 
we provide for you, our Members. 

Also going back to that first 
column, here’s a reminder that 
now is the time to start putting 
together those nominations for our 
Association awards. A description 
of the awards appears in this issue 
of Dairy, Food and Environmen¬ 
tal Sanitation and can be found 
on page 954 and 955. Remember, 
this year we have a new one — 
the Maurice Weber Laboratorian 
Award. It will be presented to an 

individual for outstanding contri¬ 
butions in the laboratory. This 
area, which is very important in 
the field of food safety, has been 
overlooked in our award structure 
for too long. Thanks to I AFP 
Board member Fred Weber, we 
now have filled that gap. Surely 
you know someone who deserves 
the honor of being the first 
recipient of the Maurice Weber 
Laboratorian Award — or who 
deserves to be recognized for 
contributions to industry (the 
Harold Barnum Industry Award), 
for devotion to the ideals and 
objectives of I AFP (the Harry 
Haverland Citation Award), for 
outstanding service to the profes¬ 

sion of the sanitarian (the Sanitar¬ 
ian Award), or in the education 
arena (Educator Award). How 
about an individual, group or 
organization with a history of 
contributions to food safety (the 
NFPA Food Safety Award)? Do you 
know of a company (perhaps your 
own) with outstanding achieve¬ 
ment in corporate excellence in 
food safety and quality? Submit a 
nomination for the Black Pearl 
Award. There are many awards, 
but even more deserving candi¬ 
dates. I urge you to take the time 
and effort to see that these deserv¬ 
ing people don't go unrecognized. 
It’s one more way you can be an 
advocate for food safety. 

Bev Corron and David Tharp staffed the Association 
booth at the Second NSF International Conference, 
October 11-13, 2000. 

In October 2000, the International 
Association for Food Protection was a 
co-sponsor of the Second NSF Inter¬ 
national Conference and Exhibition in 
Savannah, Georgia. While exhibiting, 
we offered a drawing for a one-year 
Membership with our Association. 
We are pleased to announce the following 
winner of the drawing: 

Denise Durham 
United Distillers & Vintners North America 

Plainfield, IL 
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By DAVID W. THARP, CAE 

Executive Director 

“Do your part 
to spread the 
word about the 
International 
Association 
for Food 
Protection” 

This month, I want to cover 
a number of topics affecting the 
Association. We will discuss recent 
Membership growth, our first 
workshop outside of the United 
States and Canada, a recent 
retirement and a new Sustaining 
Member Program that benefits our 
Annual Meeting and the lAFP 
Foundation. Let’s begin with the 
Sustaining Member Program. 

From talking with many of our 
Sustaining Members, we learned 
they wanted, and were willing to 
support the Association’s mission 
in additional ways. As we surveyed 
a sample of Sustaining Members 
and discussed this idea further, we 
then developed a tiered plan for 
supporting I AFP and the Founda¬ 
tion. More details are presented 
on page 933, so I will just outline 
program highlights here. 

We established three levels of 
support; base at $750, silver at 
$2,500, and gold at $5,000. With 
each level of support payment, 
the Sustaining Member receives 
enhanced benefit values such as 
additional Memberships and 
reduced cost of exhibiting at the 
Annual Meeting. The wonderful 
element of this new program is 
that a substantial portion of the 
silver and gold Sustaining Member¬ 
ship fee goes directly to the lAFP 
Foundation Fund to establish a 
speaker support mechanism. This 
will expand our capability of 
providing travel assistance to 
Annual Meeting speakers. 

Many companies and organiza¬ 
tions that are currently Sustaining 
Members indicated they felt the 
Annual Meeting provided educa¬ 
tional opportunities for their 
employees at a reasonable cost for 
many years. They reacted posi¬ 
tively when asked if they were 

willing to join as a gold or silver 
Sustaining Member knowing that 
part of their fee went directly to 
support Annual Meeting speakers. 
We are encouraged by the immedi¬ 
ate support this program has 
gained and look forward to further 
growth. 

Speaking of growth, our 
Membership growth has been 
great to witness. Membership has 
grown by more than 10% since 
1997. Prior to that, we were 
declining in Member numbers. We 
feel we can produce additional 
growth with your help. Help 
promote Membership in lAFP so 
that more food safety professionals 
have access to the same informa¬ 
tion that you find valuable. For¬ 
ward names to our office and we 
will send materials to prospective 
Members. Easier yet, suggest 
your colleagues visit the Web site 
(www.foodprotection.org) to 
learn more about our Journals and 
Annual Meeting. Do your part to 
spread the word about the Inter¬ 
national Association for Food 
Protection! 

We continue to encourage 
growth in countries outside of 
the United States and Canada. 
Establishing an Affiliate in Mexico 
allowed us to hold our first work¬ 
shop outside of the United States 
and Canada last month. The work¬ 
shop in Guadalajara, Mexico 
presented current information on 
import issues relating to bringing 
produce into the US. We were 
pleased with the interest and 
participant comments and plan 
to build on this type of inter¬ 
national involvement. We look to 
future international growth that 
will allow us to continue presenta¬ 
tions of workshops and seminars 
beyond North America. 
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To close out for this month, I 
want to make mention of a recent 
retirement from the 3-A Adminis¬ 
trative Symbol Council. At the end 
of this month, Earl Wright will 
conclude his service to the Symbol 
Council. Recently, I attended a 
dinner in his honor. Earl received 
recognition for his 30 years of 
service to the Council. In addition, 
I was able to present some com¬ 
ments on behalf of lAFP. Earl 
joined the Association in 1948; 
he began as Assistant Professor and 
Extension Specialist in Dairy and 

Food Science at Iowa State Univ¬ 
ersity in 1954; he served as our 
President in 1973-74 and served 
10 years as the Executive Secretary 
for this Association from 1974 
until 1983! Earl received Honorary 
Life Membership in 1989, the 
Citation Award in 1997 and was 
inducted as a Fellow in 1999. 

Another fact about Earl that 
impressed me was his continuous 
attendance at the past 40 Annual 
Meetings! Beginning with 1961, 
he has not missed an Annual 

Meeting — that is more than 
dedication! Earl, we appreciate all 
that you have done for the Associa¬ 
tion and for the safety of our milk 
and food supply during your 
career. We w'ant to see you at 
many, many more Annual Meetings! 

Earl is just one of many 
mentors and role models that can 
be found in the Association Mem¬ 
bership. I hope you will strive to 
follow in Earl’s footsteps and serve 
as a leader in the International 
Association for Food Protection! 

Sustaining Membership Program 

Is your organization in pursuit of “Advancing Food Safety Worldwide”? 
As a Sustaining Member of the International Association for Food 
Protection your organization can help to ensure the safety of the 
world’s food supply. 

Gold Sustaining Membership $5,000 

• Designation of three individuals from within the organization to receive 
Memberships with full benefits 

• $750 exhibit booth discount at the lAFP Annual Meeting 
• $2,000 dedicated to speaker support for educational sessions at the Annual Meeting 
• Company profile printed annually in Dairy, Food and Environmental Sanitation 

Silver Sustaining Membership $2,500 

• Designation of two individuals from within the organization to receive 
Memberships with full benefits 

• $500 exhibit booth discount at the lAFP Annual Meeting 
• $1,000 dedicated to speaker support for educational sessions at the Annual Meeting 

Sustaining Membership $750 

• Designation of an individual from within the organization to receive 
Memberships with full benefits 

• $300 exhibit booth discount at the lAFP Annual Meeting 

For additional information on the Sustaining Membership Program, call Lisa Hovey, 
Assistant Director at the Association office. 

nternat onal Association for 

Food Protection 
6200 Aurora Avenue, Suite 200W 

Des Moines, lA 50322-2863, USA 

Phone: 800.369.6337 • 515.276.3344 

Fax: 515.276.8655 

E-mail: info@foodprotection.org 

Web site: wvm.foodprotection.org 
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Prevalence of Unsafe 
Practices During Home 

Preparation of Food 
in Argentina 

Alicia N. Califano,'* Graciela L. De Antoni,' Leda Giannuzzi,' and Rodolfo H. Mascheroni'-^ 

SUMMARY 

The World Health Organization regards illness resulting from contaminated food as one 
of the most widespread health problems in the contemporary world. For infants, 
immunocompromised people, pregnant women, and the elderly, the consequences are 
potentially fatal. Consumers play an essential role in preventing foodbome diseases, both 
during food preparation and in the food choices they make. Numerous reports describe 
what consumers can do to improve food safety in their own households. However, because 
there is little information reporting the frequency with which certain practices pose 
sanitary risks in developing countries, it is important to identify unhygienic preparation 
practices to intensify consumer awareness in those areas. A written questionnaire was 

prepared to evaluate the occurrence of common errors in food handling: personal 
practices (handwashing, cross contamination), insufficient cooking or reheating of food, 
hot and cold ingredient preparation and holding (time, temperature and product handling), 
general kitchen facilities, and consumption of high risk foods. In all 107 responses 
analyzed, at least one violation of safety guidelines was reported. Over half of the 
respondents consume food that includes raw eggs; approximately 20% wash their hands 
before food preparation “only sometimes” and 32% neglect to wash cutting boards 
properly after using them with raw meat or poultry; and most subjects (72%) employ 
unacceptable reheating criteria. The results of this study could prove useful in identifying 
the most common hazardous practices, with which information consumer education 

could be intensified. Furthermore, the fact that over 50% of the students and professionals 
surveyed were in disciplines related to health and food sciences suggests that it is a problem 
not only of lack of information but also of changing deep-rooted cultural habits. 

A peer-reviewed article. 
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INTRODUCTION 

Food is one of the major sources 
of exposure to pathogenic agents, 
both chemical and biological, from 
which no one in developing or de¬ 
veloped countries is spared. Foods 
contaminated with unacceptable 
levels of hazardous substances im¬ 
pose substantial health risks to con¬ 
sumers and severe economic bur¬ 
dens on individual communities and 
nations as a whole. In 1983, an Ex¬ 
pert Committee convened by the 
World Flealth Organization (WHO) 
and the Food and Agriculture Orga¬ 
nization (FAO) concluded that illness 
due to contaminated food is perhaps 
the most widespread health problem 
in the contemporary world (18, 19, 
20). Foodborne diarrhea remains 
one of the most common illnesses 
of childhood as well as the major 
cause of infant and childhood mor¬ 
tality in developing countries. The 
World Health Organization reported 
that, in 1998, 1.8 million children 
died from diarrheal diseases (22). 
Not only is foodborne diarrhea a di¬ 
rect cause of sickness and death in 
developing countries, but also con¬ 
tributes significantly to malnutrition, 
with subsequently grave conse¬ 
quences for the growth and disease 
resistance capability of infants and 
children. Worldwide, between 12 
and 13 million children die from the 
combined effect of malnutrition and 
infection each year (20). 

In industrialized countries, the 
percentage of people suffering from 
foodborne diseases each year has 
been reported to be up to 30% (21). 
An estimated 6.5 to 33 million cases 
of foodborne diseases occur annu¬ 
ally in the United States and 500 to 
9,000 of these cases are fatal (4). Of 
the 7,458 episodes reported be¬ 
tween 1972 and 1987 by the Cen¬ 
ters of Disease Control and Preven¬ 
tion (CDC) in the United States, 21% 
were associated with the prepara¬ 
tion of homemade food (3). The 
number of actual cases is probably 
higher, in as much as many are not 
investigated or even reported (13, 
19). During the period 1995 to 
1998, nineteen Latin American and 

Caribbean countries reported 
31,986 outbreaks of foodborne dis¬ 
eases resulting in a total of 102,842 
cases and 191 deaths. In 1,896 of 
these outbreaks, 39% were attrib¬ 
uted to homemade food, 19% to in¬ 
stitutional canteens, 6% to restau¬ 
rants, 13% to schools, and 5% to 
street vendors (12). Although a great 
many outbreaks of foodborne dis¬ 
eases remain unreported, the avail¬ 
able information suggests that 
fo(xlborne illnesses are an important 
health problem in Latin America 
(12), and may be preventable by 
educating and informing house¬ 
holds in hygienic food handling 
practices through national mass 
media campaigns, school education, 
and similar avenues. 

Health is a crucial factor in eco¬ 
nomic development. In addition to 
the human suffering caused by 
foodborne diseases, communities, 
industries, health care systems, and 
nations incur economic costs they 
can ill afford. In the United States, 
foodborne diseases cost billions of 
dollars each year. US government 
sources estimate the cost of human 
illnesses of this origin to be 6.5 to 9 
billion (US dollars). The cost of sal¬ 
monellosis in England and Wales in 
1992 was estimated at between 560 
and 800 million US dollars (20). 

Food can become contaminated 
in many ways. Poor standards of hy¬ 
giene during food preparation and 
lack of training in food safety are 
probably the most common factors 
in foodborne illness. Cultural prac¬ 
tices such as the consumption of raw 
or undercooked foods play a major 
role in the spread of parasitic dis¬ 
eases. Many people are unaware that 
raw foods commonly contain patho¬ 
gens that can cause illness if the food 
are not thoroughly cooked or 
handled properly in the kitchen (1, 
24). Consumers play a crucial role 
in preventing foodborne diseases 
both during food preparation and in 
their food choice decisions. Raw or 
undercooked protein foods, such as 
ground beef, eggs, and molluscan 
shellfish, have been associated with 
infections of Escherichia coli 
0157:H7, Salmonella spp., and 

Vibrio spp. (2, 11). An extensive 
bibliography dealing with sanitary 
conditions to improve food prepa¬ 
ration procedures is available. The 
World Health Organization is par¬ 
ticularly active in educating consum¬ 
ers about safe food practices (8, 14, 
15, 16, 17). However, there is little 
information on the frequency with 
which certain practices are associ¬ 
ated with sanitary risks. The avail¬ 
able information refers to United 
States and Australian practices (6, 7, 
9, 10, 23), but not to food prepara¬ 
tion procedures in Argentina and 
other Latin American countries. 
Argentinean cxxiking and eating hab¬ 
its reflect both the Spanish and Ital¬ 
ian origins of most if its population. 
However, Argentinean cultural hab¬ 
its differ from their European ances¬ 
tors in certain aspects, such as the 
significant consumption of beef (> 
5()kg/inhabitant/year) and the low 
intake of frozen foods because of 
their high costs and lack of suitable 
freezers. 

Many schixil and institutional 
canteens are managed by volunteers 
who do not have adequate training, 
and so the food safety practices of 
these places would be comparable 
to those of households. The behav¬ 
ior of people at home is a good 
indicator of their knowledge about 
safe cooking procedures and espe¬ 
cially about what they consider im¬ 
portant. A written questionnaire was 
answered by 107 volunteers who 
regularly prepared fotxl in the house¬ 
hold. The results of this study could 
prove useful in identifying the most 
common hazardous practices and in 
expanding consumer education pro¬ 
grams, not only in Argentina but in 
other I^tin American countries as 
well. 

MATERIALS AND METHODS 

We prepared a detailed ques¬ 
tionnaire, which was completed 
anonymously by 107 volunteers. The 
first part of the questionnaire was 
aimed at categorizing participants as 
to sex, age, education level, and oc¬ 
cupation. The second part re¬ 
viewed the personal practices of 
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TABLE 1. Critical violations": practices that 

considered in the questionnaire 

con lead, by themselves, to foodborne illnesses 

Violation Description 

Consumption of certain food raw eggs, meat, poultry or fish 

Cross-contamination a) inadequate washing of vegetables to be used in raw salads 

b) cutting boards inadequately cleaned between uses 

c) kitchen utensils contacting contaminated surfaces and then used in 

food preparation 

Failing to wash hands a) before starting to cook 

b) after going to the restroom, touching the face or, any other part of 

the body or other people, handling garbage or dirty dishes, cleaning 

the kitchen, using the phone 

Low final cooking temperature food thermal center temperature below 74°C 

Inadequate reheating of refrigerated food maintaining hot food at temperatures below 60°C that permit rapid 

microorganism growth and failing to assure that the thermal center 

reaches 74°C 

Improper cooling of leftovers improper combination of cooling time and temperature (food should 

be cooled from 60 to 21 °C in 2 hours before being placed in the 

refrigerator, and then from 21 to 5°C in the following 4 hours) 

Refrigeration temperature too high over 7°C 

Hot water unavailable at sinks water temperature below 43.5°C 

Improper glove usage not covering bandages with gloves (may allow introduction of 

pathogenic bacteria to food) 

Use of expired or severely damaged cans swollen, flawed seals, seams, rust, or leaks 

“Adapted form Daniels (1998) 

study participants, to allow evalua¬ 
tion of cross contamination, hand 
washing, sanitary habits, storage and 
rotation practices (time and tem¬ 
perature), preparation and storage 
of hot and cold ingredients (time, 
temperature and product manipula¬ 
tion), general conditions of the 
kitchen and consumption of high- 
risk foods. Practices were grouped 
as either critical violations or major 
violations according to Daniels (6). 

Critical violations are those that can 
lead, by themselves, to foodborne 
illnesses or injury (Table 1). Major 
violations, although frequently cited 
as contributing factors in foodborne 
disease occurrence, are not them¬ 
selves main causes (Table 2). 

The survey, composed of both 
multiple choice and essay questions, 
is included as Figure 1. 

Ten graduate students were 
given approximately 20 question¬ 

naires each, and were asked to ran¬ 
domly select the respondents among 
their acquaintances, so as to inter¬ 
rogate approximately the same num¬ 
ber of males and females and to 
equally cover the two age groups 
considered. 

Questionnaries were coded 
and data were analyzed. Pearson’s 
chi-square tests were performed to 
determine whether demographic 
variables were releated to specific 
practices. 
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TABLE 2. Major violations°: practices frequently cited as contributing factors in foodborne diseases 
considered in the questionnaire 

Violation Description 

Improper thawing procedures any condition different from: 

a) in the refrigerator, 

b) under running water not above 21 °C for less than 2 hours, 

c) in a microwave oven if it is to be cooked immediately 

Refreezing cooked meals once they were thawed in each thawing-freezing cycle, microbial load increases 

Refrigeration temperature too high maintaining food or ingredients between 5 to 7°C 

Misuse of common cloth/sponge/towel separate sponges, rugs and dishtowels should be used to wash 

utensils, stove, hands and counters. Separate towels should be 

used to dry dishes and hands. Using them for more than one 

purpose allows for cross-contamination 

Improper garbage disposal practices garbage cans placed on work surfaces or without lids 

Use of expired products 

“Adopted from Daniels (1998) 

RESULTS AND DISCUSSION 

Of the 107 questionnaires ana¬ 
lyzed, 60% were answered by indi¬ 
viduals 18 to 39 years old, while 40% 
were over 39 years old. Men com¬ 
prised only 17% of the survey, be¬ 
cause many of the potential male 
subjects indicated that they do not 
participate in meal preparation. 
Table 3 shows sample composition 
grouped according to gender, age, 
and education level. Table 4 indi¬ 
cates participant occupations. 

To avoid repeating for each 
practice what was considered ac¬ 
ceptable or correct throughout the 
following discussion, those prac¬ 
tices that did not constitute viola¬ 
tions as established in Tables 1 and 
2 were considered correct or ad¬ 
equate. The “WHO golden rules for 
safe food preparation” (21) were 
considered additional guidelines. 

Figure 2 shows the frequency of 
some critical violations among the 
107 households, in each of which 
as least one safety violation was re¬ 
ported. Over half of the respondents 
consumed meals that included raw 
eggs, particularly mayonnaise and 
desserts such as ice cream and 
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mousses (53%). None of the subjects 
indicated consumption of fried eggs. 
We thought that perhaps they did 
not consider fried eggs prepared 
with a runny yolk raw, so we again 
contacted some of the respondents 
who had answered that they did not 
eat raw eggs. During the second in¬ 
terview, 19 of the 30 subjects an¬ 
swered that they ate fried eggs that 
were potentially harmful. Thus it is 
possible that the 53% figure is too 
low. 

Only 3% of the respondents an¬ 
swered that they ate raw meat, poul¬ 
try, or fish; 87% answered negatively 
and 10% indicated that they ate 
cured meats and sausages (pro¬ 
sciutto, salami). In a later interview, 
some participants who had previ¬ 
ously answered this question nega¬ 
tively indicated that they were not 
aware that dry-cured meats could be 
considered raw. Therefore, the per¬ 
centage of people that consume 
high-risk food was greater than the 
results showed because certain dry- 
cured, but not heat-treated, products 
(salami, for example) can be con¬ 
taminated with such microorgan¬ 
isms as E. coli 0157:H7, as evi¬ 
denced by the 1994 outbreaks in the 

states of Washington and California 
in the United States (5). 

To evaluate the degree of 
doneness reached during meat 
preparation, subjects were asked 
what color (red, pink, or brown) 
they preferred in the center of their 
ground meat patties. Most people 
(85%) preferred brown (well done), 
7% preferred pink (medium rare), 
3% red (rare), and 5% did not an¬ 
swer. Thus, the risk of foodborne ill¬ 
ness associated with consumption of 
raw ground meat was low, especially 
considering that Argentineans tend 
to eat grilled steaks and other meat 
cuts very well done. However, this 
risk increased when data on meth¬ 
ods of reheating cooked chicken or 
meat were analyzed. Only 28% re¬ 
heated chicken and meat to an ap¬ 
propriate internal temperature. 
When questioned as to how they 
went about determining when their 
food was reheated, 55% described 
such vague criteria such as “when it 
is done”, “by tasting it”, “by touch¬ 
ing it”, etc. Thus the majority of 
people surveyed (72%) employed 
unacceptable reheating criteria. 

Responses to hand washing 
questions were shocking: 20% of the 

(Continued on page 940) 



Figure 1. Questionnaire used in this survey (translated to English) 

Age: 1 8 to 39 years old D and over 40 years old D 

Gender: Female D Male D 

Educational level: Elementary school complete or incomplete D 

High school D 

College or higher D 

Occupation: house-chores D teaching D 

professional D employee D 

other:. 

Mark with an X the answers that best reflect your home practices 

1) Do you eat foods with raw eggs? (homemade mayonnaise, ice-cream, desserts, etcetera) 

yes D no D 

2) When you are having hamburgers at home, do you prefer that the center be: 

red D pink D brown D 

3) Do you eat any food that contains raw meat, chicken or fish? Which? 

4) You have used the cutting board to cut raw chicken or meat. Before using it again you: 

use the board as is yes D no D 

rinse it yes D no D 

wipe it with a cloth yes D no D 

wash it with soap and/or bleach yes D no D 

use another board yes D no D 

don't use boards yes D no D 

don't know/not applicable D 

5) Do you wash your hands before cooking? always D sometimes D never D 

6) You interrupt your cooking to do any of the following actions. Do you wash your hands before going back to cook? 

use the phone yes D no D 

go to the bathroom yes D no D 
open the front door and receive mail yes D no D 

clean dirty dishes yes D no D 

dry clean dishes yes D no D 

store vegetables in the refrigerator yes D no D 

7) After using a spoon for stirring a sauce, you: 

leave it on the kitchen counter yes D no D 

leave it on the first spot available yes D no D 

leave it in the pot yes D no D 

leave it on a clean saucer yes D no D 

wash it every time with detergent and hot water yes D no D 

other:. 

8) At your sink you have: cold tap water D cold and hot tap water D 

don't have running water D 

9) When preparing a salad with lettuce leaves you: 

don't wash the leaves D 

submerge lettuce head in the sink D 

separate the leaves and carefully wash them under running water D 

shake lettuce head under running water D 

separate the leaves and immerse them in water with a few drops of bleach D 

Other:. 
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Figure 1. (continued) 

10) You cut yourself while cooking. You 

put on a bondage or adhesive tape D do nothing and keep cooking D 

put on a bandage and a glove over it D Other;. 

1 1) You read the recommended last date of use: 

always D sometimes D never D 

1 2) You notice that a can you are about to use presents one of these signs. Would you throw it away without using it? 

swollen D flawed seams D 

rusted D past dateline D 

flawed seals D leaks D 

13) What is the temperature in your refrigerator? 

below 4°C D between 4 and 7°C D 

between 7 and 10°C D over 10°C D 

don't know D 

14) You want to bake a whole chicken in the oven, but it is frozen. You 

thaw it in a microwave oven D thaw it in the refrigerator overnight D 

thaw it under warm running water D thaw it under cold water D 

left it on the kitchen counter to thaw, uncovered D cook it without defrosting D 

left it on the kitchen counter to thaw, wrapped or covered D 

Other;. 

15) You have 

one-door refrigerator D two-doors refrigerator with freezer D 

refrigerator and freezer D Other:. 

16) You freeze food and keep it frozen for.(months-days) 

Don't freeze food D 

1 7) What do you do if there is a power failure and frozen meat has begun to thaw? 

1 8) If you prepare a huge batch of stew or soup and you want to keep it until next day you: 

store it in the refrigerator yes D no D 

If the answer is "yes", you: 

store it immediately in the refrigerator after cooking D 

left it to cool at room temperature D 

cool it under running cold water and refrigerate it afterwards D 

19) How do you decide when a reheated leftover is warm enough to consume? 

20) Mark with an X the towels and/or cloths that are on hand in your kitchen: 

apron D hand towels D paper towels D 

dish towels D dish cloth D sponge D 

21) The garbage can is placed: 

outside the kitchen D inside the kitchen D 

over the kitchen counter D below the kitchen counter D 

Other;. 

22) To discard leftovers you use a garbage can: 

with lid D without lid D 

lined with a disposable plastic bag D not lined with a disposable plastic bag 0 

DECEMBER 2000 - Dairy, Food and Environmental Sanitation 939 



Figure 2. Frequency of critical violations among 107 households 

86% 
72% 

0% 20% 40% 60% 80% 100% 

ID Improper cooling of leftovers 
B Improper glove usage 
B Unknown temperature to reheat leftovers 
EB Handwashing negiected 
0 Contaminated cooking utensils 
M Inadequate washing of salad vegetables 
S Consumption of raw eggs 
□ Expired or severely damaged cans 
S Contaminated cutting boards 
■ Inadequate cooking of ground meat 
□ Consumption of raw meats 

participants indicated that they only 

sometimes washed their hands be¬ 

fore food preparation, and 2% never 

did; 70% did not wash their hands 

after using the phone while cook¬ 

ing. Effective hand washing was 

therefore not practiced by a signifi¬ 

cant proportion of respondents be¬ 

fore or during food preparation. 
Fortunately, 98% of subjects washed 

their hands after using the rest room. 

Approximately 97% of the partici¬ 
pants have access to sinks with hot 

water. 

Four questions were related to 

cross-contamination. In question 

number 9, on different ways to w^ash 

lettuce for salads, only 43% of an¬ 

swers reflected correct procedures; 

32% percent of respondents did not 

wash a cutting board with soap or 

bleach after cutting raw meat or 

chicken and before using it again, 

or use a different board, which in¬ 

dicate a high probability of cross¬ 

contamination. With regard to cook¬ 
ing utensils in contact with unclean 

surfaces, 37% leave them in a proper 

place or wash them after each use. 

The rest leave spoons on the counter 

or wherever space is available. 

Three-quarters of participants (76%) 

used hand towels or paper towels to 

dry their hands; the rest (26%) em¬ 

ployed aprons or dishtow'els. As to 

what action was taken if a hand in¬ 

jury occurred while cooking, 11% 

did nothing, 74% w^ashed the injury 

and covered it with a bandage, but 

only 14% covered the injury with a 

rubber glove, which is the correct 

procedure to avoid food contamina¬ 

tion. 

Although all subjects used dis¬ 

posable bags in their garbage cans, 

20% left garbage cans without lids 

inside their kitchens, thus risking 

infestation by insects, specially con¬ 

sidering the high summer tempera¬ 

tures usual in the region. 

When asked about the tempera¬ 

ture of their refrigeratt)r, 40% of the 

participants responded that they 

didn’t know, while 36% supposed it 

was between 4° and 7°C, but none 

had actually measured it with a ther¬ 

mometer, demostrating that this 

knowledge is seriously lacking. One- 

door refrigerators in which the tem¬ 

perature of the freezer compartment 

reaches no lower than 5°C are the 

most common type in Argentine 

households. In our sample, 42% 

owned this type of refrigerator, 40%) 

have tw’o-door refrigerators with 

freezers that reached -18°C, and 17% 

had a separate freezer. Approxi¬ 

mately 80%) of subjects indicated 

that they froze food and kept it for 

about one month, including those 

participants who had a one-door re¬ 

frigerator. When asked what action 

they took in the event of defrosted 

food due to a power failure, 84% an¬ 

swered correctly, while the remain¬ 

ing subjects simply refroze the de¬ 

frosted food. 

When participants were asked 

how they would defrost a whole 

chicken before cooking it, 53% in¬ 

dicated they would do so in the re¬ 

frigerator. However, presented with 

several defrosting options, 89% also 

chose potentially dangerous proce¬ 

dures such as “leave it on the kitchen 

counter until it is defrosted” or “bake 

the chicken without defrosting 

it.” Apparently, they were either 

unaware or unconcerned that poul¬ 

try products frequently carry Salmo¬ 

nella enteritidis and that, by failing 

to inactivate the organism with 
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Figure 3. Frequency of major violations among 107 households 

0% 20% 40% 60% 80% 100% 

S Improper thawing of food | 
(D UnKnown refrigeration temperature ' 
S Lack of hand drying towels 
B Improper garbage disposal practices 
□ Rerreeze cookeo meals once thawed 

TABLE 3. Sample composition grouped by sex, age 

and education level 

Gender Age 

(years) 

Education 

< high school high school > high school 

Female 18-39 0 1 50 

>40 8 7 23 

Male 18-39 0 0 13 

>40 0 1 4 

adequate c(M)king, they were putting 

themselves at risk of serious illness. 

The frequency of some major viola¬ 

tions is shown in Figure 3. 

Another potential source of tem¬ 

perature abuse of food is the man¬ 

ner in which people handle left¬ 

overs. Nearly all the respondents 

(>100) would keep a large dish of 

leftover soup or stew in the refrig¬ 

erator if they planned to eat it the 

next day. However, 80% of these 

people cooled the soup or stew to 

ambient temperature before put¬ 

ting it in the refrigerator. Because 

the question was very specific 

about the size and type of leftovers, 

it should have been obvious that 

these pots of food would take sev¬ 

eral hours to reach room tempera¬ 

ture, which in the summer could 

be above 30°C. Thus, the center of 

the food could remain warm long 

enough for microorganisms to pro¬ 

liferate to disease-causing levels. In 

addition, 17% of respondents would 

put hot food in the refrigerator. 'Fhis 

practice could lead to a warming of 

the refrigerated contents due to the 
greater heat load that the appliance 

must overcome. 

When it comes to using expired 

or damaged cans, 76% of those ques¬ 

tioned examined the expiration date 

before using a product. Only 26% of 

participants would not discard a can 

unused if it was swollen, rusty, or 

damaged. 

Of the 107 responses analyzed, 

only 27 did not eat raw eggs or meat, 

cooked hamburgers until brown in 

the center, and cleaned cutting 

boards properly after using them to 

cut raw meat or chicken. From this 

group, only 12(11%) always washed 

their hands before cooking and po¬ 

sitioned cooking utensils so as to 

avoid contamination. Furthermore, 

if participants who did not wash let¬ 

tuce satisfactorily and those who did 

not examine expiration dates of 

products were also excluded, the 

groups was reduced to 10 partici¬ 

pants. Of these 10, only 3 cooled 

meals before putting them in the re¬ 

frigerator and defrosted food cor¬ 

rectly and none of these subjects 

used gloves to cover an open wound 

on the hand. Therefore, all partici¬ 

pants incurred critical violations of 

food safety guidelines. In all cases, 

the percentages of correct or incor¬ 

rect procedures was independent of 

age, educational level, and partici¬ 

pant occupation. Table 5 shows food 

consumption and preparation be¬ 

haviors associated with increased 

risks of foodborne disease reported 

in United States (S, 10), Australia 

and Argentina. Argentineans showed 

a poor aw'areness of the importance 

of temperature control during cool¬ 

ing and heating of foods, especially 

regarding thawing procedures, 

which was somewhat expected, 

in as much as widespread frozen 

food consumption began only about 

15 years ago. Besides, food thermo¬ 

meters are not available in ordinary- 

stores or supermarkets so it is practi- 
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TABLE 4. Sample composition grouped by sex, age and occupation 

Gender Age 

(years) 

Housewife Professional Teaching Employee Student 

Female 18-39 0 25 1 3 22 

>40 13 13 10 1 1 

Male 18-39 0 2 2 1 8 

>40 0 3 0 1 1 

TABLE 5. Comparison of food consumption and preparation behaviors associated with increased 

risks of foodborne disease reported in the United States, Australia and Argentina 

Frequency of violations (%) 

This work 

(N = 107) 

U.S. survey 

(8) 

(N= 106) 

U.S. survey 

(10) 

(N=1620) 

Australian 

survey (9) 

(N =1,203 ) 

Eat food with raw eggs 53 - 53 - 

Eat raw shellfish 2 - 17 - 

Eat raw fish 2 - 8 - 

Eat undercooked hamburgers 15 - 20 23.5 

Cross-contamination 83 76 - 78.7 

Use inadequately cleaned cutting boards 32 - 26 - 

Improper glove usage 86 6 - - 

Improper handwashing 70 57 - 74.9 

Dry hands with dish towel 26 8 - 18 

Refrigeration temperature too high 

Hot ingredient holding to cool 

40 (did not 

know the 

temperature) 

23 67 (did not 

know the 

temperature) 

or improper cooling of leftovers 90 11 - 86.1 

Improper thawing procedures 89 31 - 41.3 

Improper reheating 

procedures 

temperature 

could not be 

ascertained 

"" temperature 

could not be 

ascertained 

Expired or severely damaged cans 41 6 - - 
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cally impossible to implement ad¬ 
equate control, even for those who 
would like to check the internal tem¬ 
perature of foods. Two other poten¬ 
tially important problems arise in re¬ 
gard to glove usage and disposition 
of damaged/expired cans, where the 
proportions of incorrect practices 
are higher than those reported in the 
United States and Australia. Much 
should be done in public education 
regarding these subjects. 

Because the sample population 
in this study is more educated than 
the general Argentinean population, 
these findings raise important con¬ 
cerns about domestic food handling 
practices in Argentinean homes and 
the level of food safety knowledge in 
the community. Considering that the 
educational level of most of the re¬ 
spondents was well above high 
school and that the majority of 
students and professionals belonged 
to disciplines related to health and 
food sciences, many presumably 
took these risks simply out of habit, 
despite being aware of the hazards 
involved. These results suggest that 
it is not enough to increase public 
awareness about food safety but that 
that it is also necessary to work on a 
psychological level to change deep- 
rooted cultural habits. 
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Relationship of Molds 
in Paperboard Packaging 

to Food Spoilage 
J. A. Narciso* and M. E. Parish 

SUMMARY 
t 

Reported incidences of growth of filamentous fungal 
organisms in juices held in paperboard cartons is a 
chronic problem for the juice processing industry that is 
related to the longer shelf life of refrigerated juices 
packed in gable-top cartons with oxygen barriers. A 
review of the process that leads from timber harvest to 
the final paperboard product suggests several avenues of 
entrance for fungal contamination. Studies of pulp and 
paperboard cartons have resulted in isolation of many 
species of filamentous fungi. Further investigations of 
citrus juice spoilage have shown the paperboard to be a 
source of spoilage fungi. 

Remedial steps to reduce fungal contamination 
from food-grade paperboard would include a close 
examination of pulp during storage, surveillance of 
environmental parameters (e.g. water, air, machinery) 
that contain viable mold propagules, and a better 
understanding of the seemingly sporadic and seasonal 
nature of carton contamination. The paperboard portion 
of food containers should be considered one possible 
source of fungal contamination in foods that are 
susceptible to fungal spoilage. 

A peer-reviewed article. 

INTRODUCTION 

Publicity surrounding recent 

food contamination incidents has 

served to raise awareness by con¬ 

sumers and the food industry of the 

important role of microorganisms in 

food safety and quality. All aspects 

of food production, from farm to 

table, are coming under scrutiny as 

possible routes for microbial con¬ 

tamination of foods. An area that has 

received little attention is the micro¬ 

biological quality of paperboard 

materials used in food packaging. In 

a 1995 trade article, a United Nations 

Environmental program highlighted 

growing concern over food contami¬ 

nation and noted inappropriate 

packaging as an important source 

(1). In recent years, our laboratory 

has investigated several incidents of 

mold spoilage that involved gable- 

top cartons and chilled, ready-to- 

serve (RTS) fruit juices. During the 

course of these investigations, it was 

found that fungi within the paper- 

board portion of gable-top cartons 

(Fig. 1) are a source of contamina¬ 

tion for fruit juices and other foods. 

May (27) indicates that present 

microbiological guidelines for food- 

grade paperboard are based on stan¬ 

dards established 50 years ago. Tech¬ 

nological changes in paperboard 

production, food packaging, and 

microbiological testing within the 
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Figure 1. Gable-fop carton interiors showing Fungal growth in two different cartons, A and B. Arrow 1 indicates Penicillium thallus with spores. Arrow 2 

shows integration of fungal mycelia with paperboard fibers. Arrow 3 shows destruction of carton 5* panel by Cladosporium 

past 50 years strongly suggest the 
need for reevaluation of these guide¬ 
lines. Because test methods com¬ 
monly used to evaluate the micro¬ 
biological quality of paperboard 
packaging (20) are mainly con¬ 
cerned with the presence of bac¬ 
teria, they do not provide adequate 
media or proper preparation of 
samples and incubation times to 
assay for filamentous fungi. This 
review was written to address the 
issues related to fungal contamina¬ 
tion of paperboard and the implica¬ 
tions for food spoilage. 

PACKAGING BEGINS 

IN THE FOREST 

To better understand the prob¬ 
lems involved with paperboard con¬ 
tamination, one must remember that 
this type of packaging is the final 
product of a resource harvested 
from a forest or recycled from pre¬ 
viously used paperboard products. 
Wood is composed of wall material 
from elongated cells (fibers, trache- 

ids, and vessels). Each of these cell 
elements is connected through 
openings called pits. The wall mate¬ 
rials contain cellulose, hemicellu- 
lose, pectins, proteins, and lignin 
(37). Wood provides mechanical 
support for the tree and also func¬ 
tions to transport nutrients and 
water for plant growth. 

In all trees, there are residual 
populations of fungi that may be 
saprophytic or pathogenic to the 
plant. Some coexist without damag¬ 
ing their plant partner while others 
actively decompose lignin and 
cellulose, the chief components in 
wood pulp used to produce food 
packaging. At the time of harvest, 
obviously decayed trees are not 
taken for pulp production of food 
grade paper products (36). How¬ 
ever, it is not uncommon for trees 
to be harvested with incipient mi¬ 
croscopic decay, i.e., the initial fun¬ 
gal decomposition of lignin and/or 
cellulose in the tree trunk that is not 
visually obvious (2). Decay in pulp- 
wood can be generally placed in 
three categories: (1) rot in pulp- 

wood from decayed trees not prop¬ 
erly culled; (2) rot in stored pulp- 
wood that was free from rot when 
cut; (3) rot in stored pulp that was 
re-contaminated after processing (2, 
33). 

Before being sent through the 
pulping process, harvested timber 
may be stored for long periods of 
time (allowing for fungal growth) or 
used soon afterwards. Most wood 
used for pulp is debarked before 
storage or processing because the 
bark adds undesirable components 
to the pulp (37) and harbors an 
assortment of fungal organisms (19). 

It is interesting to note that many of 
the fungi isolated from bark have 
also been isolated in the final pulp 
product (19). 

PULPING PROCESS 

Pulp is produced from wood by 
chemical delignification, mechani¬ 
cal separation of fibers, or combina¬ 
tions of chemical and mechanical 
methods. Although mechanical 
pulping gives higher yields and is 
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Figure 2. Individual wood fiber (arrow 1) from macerated paperboard packaging with mycelial 

connections (arrow 2) indicating fungal growth 

1 

less polluting, the result is lower 
quality pulps that are unsuitable for 
paper where high strength proper¬ 
ties are necessary (22). About 25% 
of the world pulp production is done 
by mechanical means (22). 

The chemical pulping process 
involves reducing stored timber to 
chips and impregnating them with 
a cooking liquor composed of vari¬ 
ous chemicals (depending upon the 
process) under high temperatures 
(120-180°C) for 1 to 5 hours. This 
procedure breaks down the lignin 
to separate the wood fibers (37). 
The pulp is filtered and washed with 
a ‘white water wash” which consists 
mainly of intentionally added mate¬ 
rials (defoamers, viscosity modifiers, 
etc.), soluble chemicals (organic and 
inorganic) from glass filter fibers, 
water, and contaminating micro¬ 
organisms (3). In an effort to con¬ 
serve energy and chemical use and 
to reduce pollution, the paper indus¬ 
try reuses this rinse water several 
times (7). As this water is stored 
between use in retention tanks for 
up to 2 days at temperatures in the 
15-25°C range, high concentrations 

2 

of microbial populations should not 
be surprising (7). Some of these mi¬ 
croorganisms may have survived the 
pulping process, but most, because 
this is not an aseptic process, come 
in with the additives or from the air 
or other nondescript sources (^0, 

33). 
The results of several studies 

suggest that white water rinsing sys¬ 
tems are partially responsible for 
growth of fungi in processed pulp. 
Brewer (6) found that recirculated 
process water from a pulp and pa¬ 
per mill does not support fungal 
growth. However, when added to a 
basal medium, this water has a 
stimulatory effect on growth of 
fungi, compared with the basal me¬ 
dium without the added water. 
Eveleigh and Brewer (15) suggest 
that bacteria in white water pulp 
slimes produce substances such as 
biotin, thiamin and amino acids. 
These substances, along with avail¬ 
able carbohydrates from the pulp, 
provide a minimal but continuous 
supply of nutrients for use by fila¬ 
mentous fungi and other micro¬ 

organisms. These authors have fur¬ 
ther shown (16) that, in closed 
white water systems, some 
thermotolerant fungi (e.g., certain 
species of Penicillium and Paecilo- 
myces) can exist and become part 
of the pulp slime. 

After the water is removed, the 
pulp will be further processed for 
immediate manufacturing purposes 
or will be stored. Deterioration dur¬ 
ing storage is serious and causes un¬ 
desirable stains as well as a break¬ 
down of fibers, resulting in brittle¬ 
ness and loss of strength (2). 
Oshchepkova (30) found that acti- 
nomycetes and fungi caused red 
spots on pulp sheets and a reduction 
of tensile strength. Russell (33) 
showed that many groundwood- 
pulp-infecting fungi caused staining: 
Trichoderma (yellow stains with 
green spore patches), Penicillium 
roquefortii (purple stain), Cla- 
dosporium, Aureobasidium, and 
Trichosporium (grey blue-grey 
stains), and Fusarium (pink stains). 

Numerous studies have shown 
that pulp has a varied mycoflora. 
Researchers have found that fungal 
populations in pulp samples are 
highly variable and may be seasonal 
(2). Pulp sampled in June at a mill 
in New Brunswick, Canada, yielded 
many colonies of Phialophora and 
Cephalosporium, whereas in No¬ 
vember primary isolates were 
Nodulosporium, Rhinocladiella, 
Torula. and Phialophon. At a later 
time in the same study, pulp was 
overgrown with Geotrichum (4). 
Tanabe (40) consistently found a 
black spot caused by Cladosporium 
cladosporioides on pulp. Strains of 
this organism isolated from paper- 
board cartons grow readily on ster¬ 
ile (autoclaved) carton material with¬ 
out added moisture or nutrients 
(29). 

Wang (44) found a large variabil¬ 
ity in the numbers of isolates from 
samples taken at 4 paper and pulp 
mills in New York. Amounts varied 
from 6,900 colonies per 1 ml of pulp 
suspension in May to 20 colonies per 
1 ml pulp from the same mill four 
months later. Wang’s data showed 
that isolations of Zygomycetes and 
Ascomycetes were infrequent and 
that the majority of oi^anisms iso- 
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Figure 3. Fungal mycelium (arrow 1) growing inside the lumen of a wood fiber (arrow 2) from 

macerated paperboard packaging 

lated from these mills were Fungi 
Imperfecti These data are sup¬ 
ported by several studies made on 
isolations of paper and pulp, includ¬ 
ing our own previous study (29). 

Freyschuss (18) in Norway iso¬ 
lated Aureobasidium, Penicillium 
roquefortii, Aspergillus niger, Tri- 
choderma viride, Paecilomyces 
variotii, and Cladosporium clado- 
sporioides from pulp. Brewer (5) 
and Eveleigh and Brewer (15) found 
Penicillium, Paecilomyces, Tricho- 
derma, Phialophora, Geotrichum, 
and Rhinocladiella commonly in 
pulp. 

Fungi in pulp can originate from 
various sources. Although, it is im¬ 
probable, some organisms may re¬ 
main after pulping, protected by a 
process run at lower temperatures 
to save energy or by a combination 
of chemical and mechanical pulping, 
in which pulp is exposed to high 
temperatures and caustic chemicals 
for a shorter time. Most likely, con¬ 
tamination results from reinfection 
by pulping equipment, processing 
water, and air contaminants (50, 

33). 

PAPERBOARD 

Pulp that is to become paper- 
board is pressed, dried, coated with 
polymers, and rolled (23). After it 
is printed, creased and cut into 
blanks, paperboard is transported to 

food processors, where it is fed into 
filling machines, bottom sealed, 
filled, and top sealed (23). 

At this jxjint, contaminant fungi 
from the pulp remain in the paper- 
board fibers. Several studies have 
shown the mechanism by which the 
fungi invade individual wood fibers 

(the term “fibers” here will also in¬ 
clude vessels and tracheids). 
Leonard! et al. (25) inoculated 
pieces of paperboard in the labora¬ 
tory and used electron microscopy 
to study the resultant growth. They 
noted that the fungi penetrated the 
fibers through pits, randomly 
located along vessels and tracheids, 
and ramified throughout neighbor¬ 
ing fiber materials, even working 
through some types of coating on 
the paperboard. Boyce (2) also 
showed fungal penetration of wood 

cell walls by use of polarized light 
microscopy. Our research supports 
conclusions of Boyce (2) and 
Leonard! et al. (25^ that hyphae of 
individual fungal organisms can 
grow around and through individual 
fibers from paperboard packages 
(Fig. 2). Individual hyphal strands 
lying parallel to the fiber surface can 
enzymatically degrade wood cell 
walls, forming troughs to allow en¬ 
trance into the fiber’s lumen (8, 26) 
(Fig. 3). Hyphae can also penetrate 
wood cell walls via a specialized 
apex (called a transpressorium) that 
can bore with enough force to pen¬ 
etrate wood fibers, thin silver or alu¬ 
minum foils (26). 

An investigation was under¬ 
taken to answer the question of 
whether there is viable fungal mate¬ 
rial, either as spores or mycelia (29), 
in the fibers of paperboard cartons 
used in juice manufacturing. Several 
small carton pieces from 20 unfilled 
and unformed paperboard cartons 
were surface sterilized and either 
placed directly on a growth medium 
or processed using a modified form 
of the standard disintegration 
method for dairy product packaging 
(20). Over 40 species of 14 genera 
and 6 sterile mycelium isolates were 
obtained, indicating the presence of 
many different viable molds within 
the paperboard portion of gable-top 
cartons used for packaging of fruit 

juices (29). In ongoing studies with 
juice-filled cartons, those found to 
contain visible hyphal mats after in¬ 
cubation had the same fungus in 
both the juice and carton material 
(Narciso and Parish,unpublished 
data). 

An additional study was con¬ 
ducted to determine the ability of 
several of these fungal isolates to 
grow on sterile carton material. Small 
pieces of carton material were cut 
from intact, unfilled cartons, macer¬ 
ated in a blender, and autoclaved. 
Sterile ground carton material was 
transferred aseptically onto water 
agar plates and inoculated with 
spores of those fungi previously iso¬ 
lated from paperboard. After 10 days 
incubation at 25°C, prolific mycelial 
and spore production were observed 
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Figure 4. Plates of sterile macerated paperboard pulp: A. Uninoculated control plate, and B. Pulp inoculated with Cladosporium sp. 

(Fig. 4 and 5), indicating that these 

fungi could multiply in carton mate¬ 

rial without additional nutrients. 

FUNGAL GROWTH UNDER 
ADVERSE CONDITIONS 

I'he adaptability of fungi to ad¬ 

verse environmental conditions is 

well documented; a recent low tem¬ 

perature (20 to -2°C) study of Peni- 

cillium and Rotrytis showed that 

although the germination and mor¬ 

phology of conidia changed, via¬ 

bility did not (41). Conidia ofital- 

icum and C. daciosporioicies, along 

with arthrospores of Geotridiuni, 

have been shown to germinate on 

orange juice serum agar at 0°C (45). 

With respect to the effects of pH, it 

was found that gradual pH reduc¬ 
tions allowed Aspergillus niger to 
grow at pH as low as 1.6 (31)■ Many 

fungi may also grow at low moisture 

or oxygen levels. In a study of 

Rotrytis, it was found that germina¬ 

tion and host penetration by dry 

conidia differed from those of 

wet conidia, but very low moisture 

did not prevent infection (11). At 

oxygen levels between 0% and 21 %, 

Alternaria, Rotrytis, Cladosporium, 
and Rhizopus grew in all treatments 

except 0% oxygen (17). 

Studies of spore survival show 
that conidia of Penicillium, Aspergil¬ 
lus, Fusarium, and Rhizopus can 
maintain viability for more than 12 

years (dry , at room temperature), 

with Rhizopus sporangiospores re¬ 

maining viable for up to 22 years 

(39). Spores are generally the mecha¬ 

nism most researchers associate with 

fungal survival, but in many cases 

mycelium imbedded in tissue is very 

resistant to environmental stresses. 

It is well known that the mycelium 

of many plant disease organisms over¬ 
winter in plant tissues, sporulating 
in spring when temperatures and 

moisture better ensure their survival. 

Mycelium from basidiomycetes (e.g. 

Lenzites sp.) in woody tissue as well 

as mycelium of Colletotrichum sp. 
and sclerotia of some Penicillium 

sp. and Verticillium sp. have been 

found to survive longer than conidia 

at temperatures over 5()‘’C> (39). 

FOOD SPOILAGE FROM 
PACKAGING 

Fungal spoilage of Rl’S (ready to 

serve) chilled citrus juices has in¬ 

creased in importance in recent 

years due, in part, to the use of gable- 

top cartons with oxygen barriers. 

Such packages allow a longer shelf 

life (>60 days refrigerated) than non¬ 

barrier packages (ca. 30 days). This 

time frame is adequate for mold 

growth to become visually evident. 

Mold growth in foods, including 

citrus juices, has sometimes been at¬ 

tributed to heat-resistant molds that 

survive processing temperatures. 

The fungi isolated in our laboratory 

from spoiled citrus juice have not 

been heat resistant, indicating that 
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the juice was contaminated 

after pasteurization. Closer scrutiny 

of filling systems, mold growth 
patterns within the package, and 

isolation of viable molds from filled 

and unfilled juice cartons suggest 

that the paperboard portion of the 
carton is a source of contamination. 

Reports of juice spoilage to our 

laboratory indicate that unskived 

cartons (with raw paperboard edges 

exposed to juice) are more prone to 

mold contamination in a shorter 

time period than skived cartons 

(edges folded under and sealed) un¬ 

less the paperboard is heavily con¬ 

taminated. This demonstrates that 

the paperboard is involved in pro¬ 

ducing mold spoilage in these prod¬ 
ucts. Other researchers have docu¬ 
mented this same type of phenom¬ 

enon. Kolstad et al. (23) found raw 

edges of cartons yielded bacterial 

organisms in 95% of cases tested. 

Pirttijarvi et al. (32) hypothesized, 

after isolating more than 200 bacte¬ 

ria from food packaging board, that 
the raw edges were the main routes 

for microbes to enter into the food. 

Adding to the problem of con¬ 
taminated pulp in food grade paper- 
board is the increased use of re¬ 

cycled fibers, a move to conserve 

paper and reduce waste (35, 43). 

Under the Code of Federal Regula¬ 

tion (21CFR176.260), pulp from re¬ 

claimed fibers may be used in pack¬ 

aging as long as it does not contain 

any “poisonous or deleterious” sub¬ 

stances that could migrate into the 

food (9, 28). Misko (28) suggests 

that the FDA may have concerns 

about contamination of recycled 
fibers by microorganisms and sub¬ 
stances such as inks, defoamers, 

slimicides, optical brightners, coat¬ 

ing materials, and adhesives that 

were not originally made for food- 

contact use. FDA has established al¬ 

lowable tolerance levels for other 

unavoidable poisonous or deleteri¬ 
ous substances such as PCBs (W). 

To date, however, FDA has not ad¬ 

dressed the issue of microbiological 

contaminants in recycled fibers. Stud¬ 

ies show that recycled fibers in pulp 

production increases the microbial 

populations in the final paperboard 

product. The probability of contami¬ 

nation in paperboard made from 

recycled paper materials may be 

10 times higher than paperboard 

made from virgin fibers (34). 

Pirttijarvi et al. (32) also attribute 

recycled fibers to an increase in fun¬ 

gal contamination of food products 
from paperboard. Until new stan¬ 
dards for food grade paperboard are 

developed, the use of recycled fiber 

complies with FDA regulations and 

is acceptable (43). 
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CONTROL MEASURES 

Methods of controlling fungal 
contamination of food from packag¬ 
ing need closer scrutiny. The use of 
biocides in food-grade paperboard 
may be impractical, since they are 
usually at levels too low to be gener¬ 
ally disinfecting (42). Also, numer¬ 
ous fungi can detoxify (33) or are 
not sensitive to many of the organic 
chemicals used in the manufacture 
of paperboard packaging (18, 21). 
Ultraviolet irradiation is variable in 
efficiency, as the reflectivity and ge¬ 
ometry of the surface must be con¬ 
sidered (38). Pulse-light treatment of 
packaging, with pulses 20,000 times 
the sun’s intensity at sea level, have 
been found to be more effective than 
UV methods for reducing bacterial 
surface contamination (13). Heavily 
melanized mycelia and/or spores are 
less sensitive than non-pigmented 
structures to decontamination pro¬ 
cesses such as UV light exposure 
(39). 

Alternate methods of decon¬ 
tamination include lowering micro¬ 
bial populations by exposure to ir¬ 
radiation. Decontamination of food- 
grade paperboard by gamma irradia¬ 
tion was introduced more than 40 
years ago (14). Later work by Lacey 
(24) revealed that species differed 
in the amount of radiation exposure 
needed to suspend growth. Penicil- 
Hum and Aspergillus spp. were ef¬ 
fectively inhibited by 0.3 to 1.2 kGy, 
but 12 kGy was needed to inhibit 
Fusarium spp. and yeasts. Organ¬ 
isms in dry environments, such as 
paperboard, would require a consid¬ 
erably higher dosage of irradiation 
to incapacitate their growth and de¬ 
velopment (12). 

Many aspects of food contami¬ 
nation by fungi from paperboard 
packaging need to be addressed. 
One of these is to investigate the cri¬ 
teria necessary to induce fungi to 
move from paperboard into the 
food. Another is to study the effects 
of storage temperature on these cri¬ 
teria, and to determine if tempera¬ 
ture guidelines could be instituted 
for processors that might effectively 
control fungal growth for a specified 
shelf life. A modified efficient 
method to assess the mycoflora of 
paperboard packaging is needed for 

uniform evaluation of this problem. 
Further work is needed on processes 
to decontaminate pulp and reduce 
or eliminate losses or potential ill¬ 
ness from contaminated products. 

Health conscious consumers of 
today are increasingly aware of 
issues in food quality and safety. 
Federal and University Extension 
groups that advise consumers on 
food safety are placing new empha¬ 
sis on the dangers of consuming 
foods that have had molds growing 
in or on them. Rather than recom¬ 
mending that the mold be scraped 
off, recent guidelines state that 
moldy foods should be thrown away 
because toxic substances secreted 
from fungi into foods have become 
a possible threat to consumer health. 

Studies have shown that placing 
foods that are free of contamination 
by fungi into contaminated packag¬ 
ing allows these organisms to mi¬ 
grate into the food. Longer product 
shelf life gives these organisms time 
to grow and sporulate, contaminat¬ 
ing the product the container holds. 

It has become increasingly im¬ 
portant for processors to use pack¬ 
aging that is free from contamina¬ 
tion. Further studies are needed to 
evaluate the conditions that encour¬ 
age fungi to move from paperboard 
containers into the food and to iden¬ 
tify the by-products, if any, that they 
may be secreting. 

By working to understand the 
relationship between paperboard 
pulp and food spoilage, the food in¬ 
dustry will enhance the confidence 
of the consumer population it 
serves. 
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3-A Partners Meet 
in D.C. to Move Forward 
with Third-Party Accreditation 

Partners in the 3-A Sanitary Standards Pro¬ 
gram held an open meeting in Washington, 
D.C. on October 27 to move forward with 

the development of a new third-party accredita¬ 
tion (TPA) process for 3-A Symbol authorization. 

The 3-A Symbol Administrative Council, the 
International Association of Food Industry Sup¬ 
pliers (lAFIS), the International Association for 
Food Protection (IAFP), and the International 
Dairy Foods Association (IDFA) met to accept 
input from interested parties. The participating 
groups are working in close cooperation with the 
US Food and Drug Administration (FDA) and the 
US Department of Agriculture (USDA) on develop¬ 
ing a TPA system. 

Under the current self-certification process, 
the 3-A Symbol Council accepts applications from 
equipment manufacturers and fabricators for 
authorization to display the registered 3-A Symbol 
on their products conforming to these standards. 
An ongoing concern for a safe food supply 
prompted 3-A participants to consider additional 
ways to ensure that equipment design lends itself 
to producing a safe product. When in place, the 
TPA system will provide a higher level of confi¬ 
dence in 3-A equipment across all participating 
groups. 

Five working groups reported at the meeting. 
Each group’s scope and objective was defined and 
discussed. The timeline calls for preliminary 
workgroup reports to be posted on a 3-A extranet 
Web site by February 1 for review and comment. 
Working groups will report their progress to 
partners of the 3-A Sanitary Standards program 
at the next scheduled meeting, March 21, 2001 
in Orlando, Florida. This meeting will be held in 
conjunction with the lAFIS Annual Conference 
and is open to all interested parties. 

Four working groups are developing guide¬ 
lines for auditor qualifications, the auditing 
process, used/modified equipment issues and an 
administrative system for handling authorizations. 

The fifth group will manage ongoing education 
and communication needs. 

Input on this project from the food industry, 
including food industry suppliers, food proces¬ 
sors and manufacturers and sanitarians is wel¬ 
come. If you are interested in participating on a 
workgroup, contact one of the individuals listed 
below. Comments and questions may be submit¬ 
ted online by visiting the 3-A Web site at www. 
3-a.org, or may be directed to the following 
participating groups: 

Dr. Warren S. Clark, Jr. 
3-A Symbol Administrative Council 
312.782.4888 
adpi@flash.net 

Dr. Tom Gilmore 
International Association of Food Industry 

Suppliers 
703.761.2600 
tgilmore@iafis.org 

David Tharp 
International Association for Food Protection 
515.276.3344 
dtharp@foodprotection.org 

Allen Sayler 
International Dairy Foods Association 
202.737.4332 
asayler@idfa.org 

The 55-year-old, 3-A Program formulates 
standards and practices for the sanitary design, 
fabrication, installation and cleanability of dairy 
and food equipment or systems used to handle, 
process and package consumable products where 
a high degree of sanitation is required. Standards 
and practices are developed through the coop¬ 
erative efforts of industry experts. Equipment 
manufacturers, fabricators, end users and san¬ 
itarians universally accept 3-A criteria. 
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NEW from FPI! 

Pinnacle M\ 
Learning Manager “ 

FDA Compliance Software 
The Pinnacle Learning Manager (PLM) provides a document 
delivery/signature collection system that is in compliance with 
FDA’s 21CFR, Part 11 requirements. The PLM has the capabili¬ 
ty to deliver documentation (specitically GMP, SOP, and BOP 
revisions) to company employees for their review, and to col¬ 
lect electronic “signatures,” verifying that the document has 
been read. The PLM meets all FDA compliance and validation 
requirements, including building a complete audit trail, securi¬ 
ty and password features. In addition, the PLM can also be 
used to automate the tracking, 0 Pppj 
delivery, and management of Processors 
virtually any type of training institute 
—viaLAN/WAN, Internet, mm 
or Intranet. 

To order, call 202/639-5954 or visit 

FPI’s website: www.fpi-food.org. 
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Reader Service No. 131 Reader Service No. 148 

At Sneezeguard Solutions we have systems that 
handle virtually any sneezeguard need. 

Situations where sneezeguards are necessary but often 
overlooked and not used include: 

• Banquet Buffets • Continental Breakfasts 

• Happy Hour, Sunday Brunch and Lunch Buffets 

• Public Trade Shows and Sample Give-Away Stations 
at Grocery Stores and Wholesale Clubs. 

We feature Folding Portable Sneezeguard Systems, 
Transport and Storage Accessories, and Stationary 
Sneezeguard Systems (permanently mounted). 

Facilities that routinely offer temporary buffets SHOULD 
have the proper equipment on property to adequately pro¬ 
tect their self-service food offerings. 

For consultation, comments or literature, please call our toll-free line. 

800-569-2056 

FREE! 
Our NEW 177-page 

catalog is a 

comprehensive 

yet easy-to-use 

Buyers Guide 

for the quality 

control 

laboratory. 

Request Your Free Catalog: 

CALL; 800-328-8378 

VISIT: www.weberscientific.com 

E-MAIL: info@weberscientific.com 

VI WEBER SCIENTIFIC 
Legendary for Great Prices 

on Laboratory Supplies 
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International Association for 

Food Protection 
Award, 

N ominations 

The International Association for Food Protection welcomes your 
nominations for our Association Awards. Nominate your colleagues for one 
of the Awards listed below. You do not have to be an lAFP Member to nominate 
a deserving professional. To request nomination criteria, contact: 

lAFP 
6200 Aurora Ave., Suite 200W 
Des Moines, Iowa 50322-2863 
Phone: 800.369.6337; 515.276.3344 
Fax: 515.276.8655 
Web site: www.foodprotection.org 
E-mail: info@foodprotection.org 

Nominations deadline is February 19, 2001. You may make multiple 
nominations. All nominations must be received at the lAFP office by 
February 19, 2001. 

♦ Persons nominated for individual awards must be current lAFP Members. 
Black Pearl Award nominees must be a company employing current lAFP 
Members. NFPA Food Safety Award nominees do not have to be lAFP 
Members. 

♦ Previous award winners are not eligible for the same award. 

♦ Executive Board Members and Awards Committee Members are not 
eligible for nomination. 

♦ Presentation of awards will be during the Awards Banquet at the lAFP 
Annual Meeting in Minneapolis, Minnesota on August 8, 2001. 
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Black Pearl Award — Award Showcasing 
the Black Pearl 

Presented in recognition of a company’s 
outstanding achievement in corporate 
excellence in food safety and quality. 

Sponsored by Wilbur Feagan and F&H 
Food Equipment Company. 

Fellows Award — Distinguished Plaque 

Presented to individuals for their 
contribution to the Association and its 
Affiliates with quiet distinction over a 
prolonged period of time. 

Sponsored by the International Assoc¬ 
iation for Food Protection. 

Honorary Life Membership Award - 
Plaque and Lifetime Membership in lAFP 

Presented to Member(s) for their 
devotion to the high ideals and objectives 
of LAPP and for their service to the 
Association. 

Harry Haverland Citation Award — 
Plaque and $1,000 Honorarium 

Presented to an individual for years 
of devotion to the ideals and objectives 
oflAFP. 

Sponsored by DiverseyLever/U.S. Food 
Group. 

Harold Barnum Industry Award — 
Plaque and $1,000 Honorarium 

Presented to an individual for outstanding 
service to the public, lAFP and the food 
industry. 

Sponsored by NASCO International, Inc. 

Educator Award — Plaque and $ 1,000 
Honorarium 

Presented to an individual for outstand¬ 
ing service to the public, lAFP and the 

arena of education in food safety and 
food protection. 

Sponsored by Nelson-Jameson, Inc. 

Sanitarian Award — Plaque and $ 1,000 

Honorarium 

Presented to an individual for outstand¬ 
ing service to the public, lAFP and the 

profession of the Sanitarian. 

Sponsored by Ecolab, Inc., Food 

and Beverage EHvision. 

Maurice Weber Laboratorian Award — 
Plaque and $ 1,000 Honorarium 

Presented to an individual for outstand¬ 

ing contributions in the laboratory, recog¬ 

nizing a commitment to the development 

of innovative and practical analytical 
approches in support of food safety. 

Sponsored by Weber Scientific 

NFPA Food Safety Award — Plaque 

and $3,000 Honorarium 

Presented to an individual, group, or 
organization in recognition of a long 

history of outstanding contribution 

to food safety research and education. 

Sponsored by National Food Processors 

Association. 
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Call for Abstracts 

nternat onal Association for 

Food Protection 
lAFP 2001 

The Association's 88th Annual Meeting 
August 5-8, 2001 

Minneapolis, Minnesota 

General Information 

1. Complete the Abstract Submission Form. 

2. All presenters must register for the Annual 
Meeting and assume responsibility for their 
own transportation, lodging, and registration 
fees. 

3. There is no limit on the number of abstracts 
registrants may submit. However, the pre¬ 
senter must present their presentations. 

4. Accepted abstracts will be published in the 
Program and Abstract Book. Editorial 
changes will be made to accepted abstracts 
at the discretion of the Program Committee. 

5. Photocopies of the abstract form may be 
used. 

6. Membership in the Association is not 
required for presenting a paper at the 
International Association for Food 
Protection Annual Meeting. 

Presentation Format 

1. Technical — Oral presentations will be 
scheduled with a maximum of 15 minutes, 
including a two to four minute discussion. 
LCT) and 35-mm slide projectors will be 
available. Other equipment may be used at 
the presenter’s expense. Prior authorization 
from the office must be obtained. Overhead 
projectors will not be allowed. 

2. Poster — Freestanding boards will be pro¬ 
vided for presenting posters. Handouts 
may be used, but audiovisual equipment 
will not be available. 'Hie presenter will be 
responsible for bringing pins and velcro. 

Instructions for Preparing Abstracts 

1. Title — The title should be short but 
descriptive. The first letter in each word 
in the title and proper nouns should be 
capitalized. 

2. Authors — List all authors using the 
following style; surname followed by 
a comma then the first name. 

3. Presenter Name & Title — List the full name 
and title of the person who will present 
the paper. 

4. Presenter Address — List the name of the 
department, institution and full postal 
address (including zip/postal code and 
country). 

5. Phone Number — List the phone number, 
including area, country, and city codes 
of the presenter. 

6. Fax Number — List the fax number, 
including area, country, and city codes 
of the presenter. 

7. E-mail — List the E-mail address for the 
presenter. 

8. Eormat preferred — Check the box to 
indicate oral or poster format. The Program 
Committee makes the final decision on the 
format of the abstract. 

9. Developing Scientist Awards Competitions 
— Check the box to indicate if the paper is 
to be presented by a student in this comp¬ 
etition. A signature and date is required 
from the major professor or department 
head. See “Call for Entrants in the 
Developing Scientist Awards Competitions.” 

10. Abstract — Type abstract. Double-spaced 
in the space provided or on a separate sheet 
of paper using a 12-point font size. No more 
than 250 words. 
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Abstract Submission 

Abstracts submitted for the International 
Association for Food Protection 88th Annual 
Meeting in Minneapolis, Minnesota August 5-8, 2001 
will be evaluated for acceptance by the Program 
Committee. Please be sure to follow format 
instructions above carefully; failure to do so may 
result in rejection. Information in the abstract data 
must not have been previously published in a 
copyrighted journal. 

Submit your abstract to the office. Abstracts 
must be received no later than January 8, 2001. 

Return the completed abstract form through 
one of the following methods: 

1. Regular mail: Abstracts may be sent by post 
or express courier along with a disk copy 
(text or MS Word™ format) to the following 
address: 

Abstract Submission 
International Association for Food 
Protection 
6200 Aurora Avenue, Suite 200W 

Des Moines, Iowa 50322-2863, USA 

2. E-mail: Submit via E-mail as an attached 
text or MS Word™document to abstracts© 
foodprotection.org. 

3. Online: Use the online abstract submission 
form located at www.foodprotection.org. 

Selection Criteria 

1. Abstracts must accurately and briefly 
describe: 

(a) the problem studied and/or objectives; 

(b) methodology; 

(c) essential results; and 

(d) conclusions and/or significant 
implications. 

2. Abstracts must report the results of original 
research pertinent to the subject matter. 
Papers should report the results of applied 
research on; food, dairy and environmental 
sanitation; foodbome pathogens; food and 
dairy microbiology; food and dairy engin¬ 
eering; food and dairy chemistry; food 
additives and residues; food and dairy 
technology; food service and food admin¬ 
istration; quality assurance/control; mastitis; 
environmental health; waste management 
and water quality. Papers may also report 
subject matter of an educational and or 
nontechnical nature. 

3. Research must be based on accepted 
scientific practices. 

4. Research should not have been previously 
presented nor intended for presentation at 
another scientific meeting. Papers should 
not appear in print prior to the Annual 
Meeting. 

5. Results should be summarized. Do not use 
tables or graphs. 

REJECTION REASONS 

1. Abstract was not prepared according to the 
“Instruction for Preparing Abstracts.” 

2. Abstract does not contain essential elements 
as described in “Selection Criteria.” 

3. Abstract reports inappropriate or unaccept¬ 
able subject matter, is not based on 
accepted scientific practices, or the quality 

of the research or scientific approach is 
inadequate. 

4. Work reported appears to be incomplete 
and/or data are not presented. Indication 
that data will be presented is not acceptable. 

5. The abstract was poorly written or prepared 
including spelling and grammatical errors. 

6. Results have been presented/published 
previously. 

7. The abstract was received after the deadline 
for submission. 

8. Abstract contains information that is in 
violation of the International Association for 
Food Protection Policy on Commercialism. 

PROJECTED DEADLINES/NOTIFICATION 

Abstract Submission Deadline: January 8, 2001. 
Acceptance/Rejection Notification: March 1, 2001. 

CONTACT INFORMATION 

Questions regarding abstract submission can 
be directed to Bev Corron, 515.276.3344 or 
800.369.6337; E-mail; bcorron@foodprotection.org. 

Program Chairperson: 

StanJ. Bailey 
USDA-ARS-RRC 

P.O. Box 5677 
Athens, GA 30604-5677 
Phone: 706.546.3356 
Fax; 706.546.3771 
E-mail: jsbailey@ars.usda.gov 
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Abstract Form 
DEADLINE: Must be Received by January 8, 2001 

Follow instructions on page 956 

(1) Title of Paper - 

(2) Authors 

(3) Full Name and Title of Presenter. 

(4) Institution and Address of Presenter 

(5) Phone Number:_ 

(6) Fax Number:- 

(7) E-mail:_ 

(8) Format preferred: □ Oral □ Poster □ No Preference 

NOTE: Selected presentations may be recorded (audio or visual). The Program Committee will make the final 
decision on presentation format. 

(9) Developing Scientist Awards Competitions [U Yes Graduation date:_ 

Major Professor/Department Head approval (signature and date):_ 

(10) TYPE abstract, DOUBLE-SPACED, in the space provided or on a separate sheet of paper using a 12-point 
font size. No more than 250 words. 
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Call for Entrants in the 

Developing Scientist Awards Competitions 
Supported by the International Association for Food Protection Foundation 

he International Association for Food Protection 

is pleased to announce the continuation of 
its program to encourage and recognize the 

work of students and recent graduates in the field of 
food safety research. Qualified individuals may enter 
either the oral or poster competition. 

Purpose 

1. To encourage students and recent graduates to 
present their original research at the Annual Meeting. 

2. To foster professionalism in students and recent 
graduates through contact with peers and professional 
Members of the Association. 

3. To encourage participation by students and recent 

graduates in the Association and the Annual Meeting. 

Presentation Format 

Oral Competition — The Developing Scientist Oral 
Awards Competition is open to graduate students 
enrolled or recent graduates from M.S. or Ph.D. 
programs or undergraduate students at accredited 
universities or colleges. Presentations are limited to 
15 minutes, which includes two to four minutes for 
discussion. 

Poster Competition — The Developing Scientist 
Poster Awards Competition is open to students enrolled 
or recent graduates from undergraduate or graduate 
programs at accredited universities or colleges. The 
presenter must be present to answer questions for a 
specified time (approximately two hours) during the 
assigned session. Specific requirements for presentations 
will be provided at a later date. 

General Information 

1. Competition entrants cannot have graduated more 

than a year prior to the deadline for submitting 

abstracts. 

2. Accredited universities or colleges must deal with 

environmental, food or dairy sanitation, protection 

or safety research. 

3. The work must represent original research 

completed and presented by the entrant. 

4. Entrants may enter only one paper in either the oral 

or poster compietition. 

5. All entrants must register for the Annual Meeting and 
assume responsibility for their own transportation, 
lodging, and registration fees. 

6. Acceptance of your abstract for presentation is 
independent of acceptance as a competition 
finalist. Competition entrants who are chosen 
as finalists will be notified of their status by the 
chairperson by June 1, 2001. 

7. All entrants with accepted abstracts will receive 
complimentary, one-year Association Member¬ 
ship, which includes their choice of Dairy, 
Food and Environmental Sanitation or Journal 
of Food Protection. 

8. In addition to adhering to the instruction in the 
“Call for Abstracts,” competition entrants must 
check the box to indicate if the paper is to be 
presented by a student in this competition. A 
signature and date is required from the major 
professor or department head. 

Judging Criteria 

A panel of judges will evaluate abstracts and present¬ 
ations. Selection of up to ten finalists for each competition 
will be based on evaluations of the abstracts and the 
scientific quality of the work. All entrants will be advised 
of the results by June 1, 2001. 

Only competition finalists will be judged at the 
Annual Meeting and will be eligible for the awards. 
All other entrants with accepted abstracts will be 
expected to be present as part of the regular Annual 
Meeting. The presentations will not be judged and they 
will not be eligible for the awards. 

Judging criteria will be based on the following: 

1. Abstract - clarity, comprehensiveness and 
conciseness. 

2. Scientific Quality - Adequacy of experimental 
design (methodology, replication, controls), 
extent to which objectives were met, difficulty 
and thoroughness of research, validity of 
conclusions based upon data, technical merit 
and contribution to science. 

3. Presentation - Organization (clarity of introduct¬ 
ion, objectives, methods, results and conclusions), 
quality of visuals, quality and poise of present¬ 
ation, answering questions, and knowledge of 
subject. 

Finalists 

Awards will be presented at the International 
Association for Food Protection Annual Meeting Awards 
Banquet to the top three presenters (first, second and 
third places) in both the oral and poster competitions. 
All finalists will receive a complimentary Awards Banquet 
ticket and are expected to be present at the banquet 
where the awards winners will be announced and 
recognized. 

Awards 

First Place - $500 and an engraved plaque 
Second Place - $300 and a framed certificate 
Third Place - $100 and a framed certificate 

Award winners will also receive a complimentary, 
one-year Membership including Dairy, Food and 
Environmental Sanitation and Journal of Food 
Protection. 
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Policy on Commercialism 

1. INTRODUCTION 

No printed media, teehnical sessions, sympo¬ 

sia, posters, seminars, short courses, and/or all 

related type forums and discussions offered 

under the auspices of the International Associa¬ 

tion for Food Protection (hereafter referred to as 

to Association forums) are to be used as platforms 

for commercial sales or presentations by authors 

and/or presenters (hereafter referred to as 

authors) without the expressed permission of the 

staff or Executive Board. The Association enforces 

this policy in order to restrict commercialism in 

technical manuscripts, graphics, oral presenta¬ 

tions, poster presentations, panel discussions, 

symposia papers, and all other type submissions 

and presentations (hereafter referred to as 

submissions and presentations), so that scien¬ 

tific merit is not diluted by proprietary secrecy. 

Excessive use of brand names, product names 

or logos, failure to substantiate performance 

claims, and failure to objectively discuss 

alternative methods, processes, and equipment 

are indicators of sales pitches. Restricting commer¬ 

cialism benefits both the authors and recipients of 

submissions and presentations. 

This policy has been written to serve as the 

basis for identifying commercialism in submis¬ 

sions and presentations prepared for the Associa¬ 

tion forums. 

2. TECHNICAL CONTENT OF SUBMISSIONS 
AND PRESENTATIONS 

2.1 Original Work 

The presentation of new technical information 

is to be encouraged. In addition to the commer¬ 

cialism evaluation, all submissions and presenta¬ 

tions will be individually evaluated by the 

Program Committee chairperson, technical 

reviewers selected by the Program Committee 

chairperson, session convenor, and/or staff on the 

basis of originality before inclusion in the program. 

2.2 Substantiating Data 

Submissions and presentations should 

present technical conclusions derived from 

technical data. If products or services are de¬ 

scribed, all reported capabilities, features or 
benefits, and performance parameters must be 

substantiated by data or by an acceptable expla¬ 

nation as to why the data are unavailable (e g., 

incomplete, not collected, etc.) and, if it will 

become available, when. The explanation for un¬ 

available data will be considered by the Program 

(k)mmittee chairperson and/or technical reviewers 

selected by the Program Committee chairperson 

in order to ascertain if the presentation is accept¬ 

able without the data. Serious consideration should 

be given to withholding submissions and presenta¬ 

tions until the data are available as only those 

conclusions that might be reasonably drawn from 

the data may be presented. Claims of benefit and/or 

technical conclusions not supported by the pre¬ 

sented data are prohibited. 

2.3 Trade Names 

Excessive use of brand names, product names, 

trade names, and/or trademarks is forbidden. A 

general guideline is to use proprietary names once 

and thereafter to use generic descriptors or neutral 

designations. Where this would make the submis¬ 

sion or presentation significantly more difficult to 

understand, the Program (k)mmittee chairperson, 

technical reviewers selected by the Program Com¬ 

mittee chairperson, session convenor, and/or staff 

will judge whether the use of trade names, etc., is 

necessary and acceptable. 

2.4 "Industry Practice" Statements 

It may be useful to report the extent of applica¬ 

tion of technologies, products, or services, however, 

such statements should review the extent of applica¬ 

tion of all generically similar technologies, products, 

or services in the field. Specific commercial installa¬ 

tions may be cited to the extent that their data are 

discussed in the submission or presentation. 

2.5 Ranking 

Although general comparisons of products and 

services are prohibited, specific generic compari¬ 

sons that are substantiated by the reported data 

are allowed. 

2.6 Proprietary Information (See also 2.2.) 

Some information about products or services 

may be proprietary to the author’s agency or 

company, or to the user and may not be publishable. 

However, their scientific principles and validation 

of performance parameters must be described. 

Conclusions and/or comparisons may only be made 

on the basis of reported data. 
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2.7 Capabilities 

Discussion of corporate capabilities or exper¬ 

iences are prohibited unless they pertain to the 
specific presented data. 

3. GRAPHICS 

3.1 Purpose 

Slides, photographs, videos, illustrations, art 

work, and any other type visual aids appearing with 

the printed text in submissions or used in presenta¬ 

tions (hereafter referred to as graphics) should be 

included only to clarify technical points. Graphics 

which primarily promote a product or service will 

not be allowed. (See also 4.6.) 

3.2 Source 

(iraphics should relate specifically to the tech¬ 
nical presentation. General graphics regularly 
shown in, or intended for, sales presentations 
cannot be used. 

3.3 Company Identification 

Names or logos of agencies or companies 

supplying goods or services must not be the focal 
point of the slide. Names or logos may be shown 

on each slide so long as they are not distracting 

from the overall presentation. 

3.4 Copies 

Graphics that are not included in the preprint 

may be shown during the presentation only if they 
have been reviewed in advance by the Program 
Committee chairperson, session convenor, and/or 
staff, and have been determined to comply with this 
policy. Copies of these additional graphics must be 

available from the author on request by individual 

attendees. It is the responsibility of the session 

convenor to verify that all graphics to be shown 
have been cleared by Program Committee chair¬ 

person, session convenor, staff, or other reviewers 
designated by the Program Committee chairperson. 

4. INTERPRETATION AND ENFORCEMENT 

4.1 Distribution 

This policy will be sent to all authors of submis¬ 

sions and presentations in the Association forums. 

4.2 Assessment Process 

Reviewers of submissions and presentations will 
accept only those that comply with this policy. 
Drafts of submissions and presentations will be 
reviewed for commercialism concurrently by both 
staff and technical reviewers selected by the Pro¬ 
gram Committee chairperson. All reviewer com¬ 
ments shall be sent to and coordinated by either the 
Program Committee chairperson or the designated 
staff. If any submissions are found to violate this 
policy, authors will be informed and invited to 
resubmit their materials in revised form before the 
designated deadline. 

4.3 Author Awareness 

In addition to receiving a printed copy of this 
policy, all authors presenting in a forum will be 
reminded of this policy by the Program Commit¬ 
tee chairperson, their session convenor, or the staff, 
whichever is appropriate. 

4.4 Monitoring 

Session convenors are responsible for ensuring 
that presentations comply with this policy. If it is 
determined by the session convenor that a violation 
or violations have occurred or are occurring, he or 
she will publically request that the author immedi¬ 
ately discontinue any and all presentations (oral, 
visual, audio, etc.), and will notify the Program 
Committee chairperson and staff of the action taken. 

4.5 Enforcement 

While both technical reviewers, session con¬ 
venors, and/or staff may check submissions and 
presentations for commercialism, ultimately it 
is the responsibility of the Program Committee 
chairperson to enforce this policy through the 
session convenors and staff. 

4.6 Penalties 

If the author of a submission or presentation 

violates this policy, the Program Committee chair¬ 
person will notify the author and the author’s 
agency or company of the violation in writing. If 
an additional violation or violations occur after 
a written warning has been issued to an author 
and his agency or company, the Association 
reserves the right to ban the author and the 
author’s agency or company from making pre¬ 
sentations in the A,s,sociation forums for a period 
of up to two (2) years following the violation or 
violations. 
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Journal of Food Protection 
Seeks 

Scientific Co-editor 
Dr. Larry Beuchat will resign his position as Scientific Editor effective December 31,2001. 

To allow for a smooth transition, the Journal of Food Protection is conducting a search for 
a new co-editor to assume the duties and responsibilities before Dr. Beuchat’s departure. 

Candidates, including individuals from outside of North America, are encouraged 
to submit their names and C.V. for consideration. A monthly stipend to cover out-of-pocket 
expenses is provided. Complimentary registration to the Association’s Annual Meeting, as 
well as travel, lodging and meal expense to attend the Meeting is also provided. 

Please review the “Duties and Responsibilities” for the Scientific Co-editor and, if interested 
in the position, forward your name and C.V. to the Selection Committee Chairperson: 

Dr. Donald Conner 
Auburn University 

Department of Poultry Science 
236 Ann Upchurch Hall 

Auburn, AL 36849-5416 USA 

C.V.s must be received not later than March 2001. 

Duties and Responsibilities 

for the Scientific Co-editor 

The JFP Scientific Co-editor works closely with the lAFP editorial staff to manage the peer- 
review process for manuscripts submitted for publication in JFP. Essentially, the co-editor 
serves as the intermediary between manuscript reviewers and authors. Primary duties include: 
assignment of reviewers for submitted manuscripts; evaluation of reviewers’ comments; deter¬ 
mination of scientific acceptability of manuscripts; and timely communication with authors, 
reviewers and lAFP staff. Final decisions on acceptance or rejection of manuscripts are 
the responsibility of the Scientific Co-editor. Scientific Co-editors also determine the sequence 
of manuscripts for each JFP issue. This position is accountable to the JFP Management 
Committee; thus, the Scientific Co-editor is required to prepare and submit an annual report 
for presentation to the JFP Management Committee. 
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DQCI 
Services, Inc. 
Bacteiiological & Chemical Testing 

Chemical and Bacteriological Testing 
Milk and Milk Products 

Producer Quality Testing 
Producer Component Testing 

Mastitis Culture-Cow or 
Bulk Tank Testing 

Third Party Verification/ 
Validation 

Standards and Calibration Sets Ch 
Raw Milk Component Standards 

Raw Lonfat Component Standards 
Pasteurlicd/Homogenized Lowfat Standards 

High Fat Cream Standards 
Light Cream Standards 

Electronic Somatic Cell Standards 
Skim Condensed Standards 

Urea Standards 
Goat Standards 

A A B Control Samples 
Standards Made to Customer’s Specs 

High Performance Liquid Chromatography 
Carbohydrates and/or 
Antibiotics in Milk 

DQCI Services, Inc., Mounds View Business Park, 5205 Quincy St, Mounds View, MN 55112 
(612) 785-0484 phone, (612) 785-0584 fax 

CATCH’EM ON THE FLY... 
WITH MANTIS® STICKY FLY TRAP UNITS 

Mantis Fly Traps catch virtually all flying insects, even small flies such as fruit and drain flies. All traps feature: 

• UL listed * Reflectobakt' sleeves for longer board life * Quick, easy no-tool service and cleaning 

Mantis offers units specifically for farm and food processing use: 

MANTIS 1 X 2 

Compact, ultra slim, 

wall-mounted unit 

Large, full-size board for 

effective catching 

Ideal for food preparation areas 

2x15 watt powerful bulbs give 

180 degree coverage 

For more information call: 

1-800-601-5975 
fax: (302) 778-4133 

e-mail: flycontrol@gardexinc.com 

CARDCK M 

MANTIS 2X2 

Ceiling-suspended 

Full size, two sided sticky boards 

Protects large open areas 

Suitable above aisleways and 

livestock pens with no possibility 

of fly fallout 

360 degree coverage with 

4x15 watt powerful bulbs 

Reader Service No. 139 
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lAFP Member (iloria Swick (middle) with Dimitri Prikhodko. Agrieultiiral Specialist (left) and Svetlana Yarina. .\dministrative .Assistant (risht). 

and working together in order to provide 
a safe, wholesome food supply worldwide. 

Additional I AFP informational packets were 
mailed to Mr. Prikhodko and Ms. Yariga to share 
with others in food produetion and food safety 
throughout Ukraine. 

Packets of information containing samples of 
the publications and Membership information are 
available from the Association office in Des Moines. 
Iowa, to Members wishing to extend personal 
invitations to other professionals to join I AFP. 

While visiting Ukraine in October, 2()()(), 

Ciloria 1. Swick, M.S.A., R.S., Affiliate 

Delegate from Ohio, met with Dimitri 

Prikhodko, Agricultural Specialist, and Svetlana 

Yariga, Administrative Assistant, at the IISDA/FAS 

at the Fmbassy of the United States of America in 

Kyiv, Ukraine. Ms. Swick invited food safety pro¬ 

fessionals in Ukraine to join the International 

Association for Food Protection. She emphasized 

the importance of all nations sharing information 

Announcing 

"Innovations in Food 

Microbiology Award" Delivering the Promise 

for University Departments working on development of new technologies 
or methodologies for use in microbiological safety and quality of food. For 
more information. 

Contact: Ms. E, Hill 
Seward Ltd. 
98 Great North Road 
London N2 OGN United Kingdom 
E-mail: info@seward.co.uk 

This Award will be presented 
August 8, 2001 In Minneapolis, 

Minnesota at lAFP 2001 — 
the 88th Annual Meeting. 

Application deadline is April 30, 2001 
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NewMembers 

AUSTRALIA 
Stefan U. Fabiansson 

Bureau of Rural Sciences 
Kingston, ACT 

CANADA 
Alex Kassianenko 

M.Ci.I. Packers Inc. 
Kitchener, Ontario 

Anna Piesik 

Food Assure laboratory Ltd. 
Vancouver, British Columbia 

ICELAND 
Birna Gudbjorsdattir 

Icelandic Fisheries Laboratories 
Reykjavik 

MEXICO 
Laura Tobilla Lalo 

Ca)ngeladora America S. A. de C.V. 
Jacaona, Michoacan 

UNITED STATES 

Alaska 

Chris Taftleberg 

Municipality of Anchorage 
Anchorage 

Arkansas 

Tammy McFate 

ConAgra Frozen Foods, Batesville 

California 

James R. Gorny 

International Fresh-cut Produce 
Association, Davis 

District of Columbia 

Rabert Frappier 

Giant Food, Inc., Washington 

Florida 

Gillian Falkes 

University of Florida, Gainesville 

Lisa Vann 

(iainesville 

Idaho 

Denise M. Smith 

University of Idaho, Moscow 

Illinois 

Denise Durham 

I United Distillers and Vintners 
North America, Plainfield 

Iowa 

Rager Lenius 

j Swiss Valley Farms, Waverly 

Mark H. Love 

Iowa State University, Ames 

Kansas 

Benjamin C. Soy 

Kan.sas Dept, of Health and 
Environment, Dodge City 

Kentucky 

Steven Bowling 

International Inflight Food Service 
Association, Louisville 

Maine 

Marvin E. Garrick 

State of Maine, Bangor 

New Sustaining Member 

Edith H. Garrett 

International Fresh-cut Produce 
Alexandria, Virginia 

New Jersey 

Eva Rodriguez 

Tropical Cheese Industries 
Perth Ambt)y 

New York 

William H. Young 

Upstate Farms Cooperative, Inc. 
Leroy 

North Carolina 

Jennifer M. Birkenhauer 

University of North Carolina 
at Charlotte, Charlotte 

Ohio 

Todd M. Schuesler 

John Morrell & Co., Springdale 

Oregon 

Dan L. Vargo 

FSA, Portland 

South Carolina 

Kim Weeks 

Capsugel, Greenwood 

Virginia 

Marina V. Collins 

FST, Virginia Tech, Blacksburg 

Wisconsin 

Suzanne E. Phelps 

University of Wisconsin-Eau Claire 
Eau Claire 

Tom E. Scola 

Brakebush Brothers, Inc., Westfield 
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AffiliateOfficers 

ALABAMA ASSOCIATION FOR FOOD PROTECTION 

Pres., Ron Dawsey.Montgomery 
Pres. Elect, Tollie Haley Meggs.Tuscaloosa 
Past Pres,, Ed Mabr\'.Cowarts 
Vice Pres., Jon Searles.Sylacauga 
Sec’y* Treas,, Patricia Lindsey.Cullman 
Delegate, Tom McCaskey.Auburn 

Mail all correspondence to: 
Patricia Lindsey 
Cullman County Health Dept. 
P.O. Box 1678 
Cullman, AL 35056-1678 
256.734.0243 
E-mail; cchd@hiwaay.net 

ALBERTA ASSOCIATION OF MILK, FOOD 
AND ENVIRONMENTAL SANITARIANS 

Pres,, Gary Gensler.Edmonton 
Pres. Elect, Michelle Rymal.Edmonton 
Past Pres., Elaine Dribnenky . Red Deer 
Sec’y-» Kelly Sawka.Edmonton 
Treas., Bonnie Jensen.Edmonton 
Delegate, Lynn M. McMullen.Edmonton 

Mail all correspondence to: 
Lynn M. McMullen 
University of Alberta 
Dept, of Ag., Food and Nutritional Science 
4-10 Ag. For. Center 
Edmonton, Alberta T6G 2P5 Canada 
780.429.6015 
E-mail: lynn.mcmullen@ualberta.ca 

BRITISH COLUMBIA FOOD PROTECTION 
ASSOCIATION 

Pres., Clive Kingsbury.Surrey 
Vice Pres., Terry Peters.Richmond 
Sec’y» Ernst Schoeller.North Vancouver 
Treas., John Boyce.Vancouver 
Delegate, Clive Kingsbury'.Surrey 

Mail all correspondence to: 
Clive Kingsbury 
J. M. Schneider 
5523 - 176th St. 
Surrey, BC V3S 4C2 
604.576.1191 ext. 3740 
E-mail: Ckingsbury@home.com 

CALIFORNIA ASSOCIATION OF DAIRY 
AND MILK SANITARIANS 

Pres,, Anne Quilter Goldstein.Sacramento 
1st Vice Pres., Giselle Puckett. Fairfield 
2nd Vice Pres,, Dawn Stead.Woodland Hills 
Past Pres., Gary Timmons.Ontario 
Recording Sec’y- Frances Valles.Ontario 
Delegate, John Bruhn.Davis 

Mail all correspondence to: 
John C. Bruhn 
Dairy Research and Information Center 
University of C^alifomia-Davis 
Food Science and Technology' 
One Shields Ave. 
Davis, CA 95616-8598 
530.752.2192 
E-mail: jcbruhn@ucdavis.edu 

CAPITAL AREA FOOD PROTECTION ASSOCIATION 

Pres., Jill Snowdon.Washington, D.C. 
Vice Pres., Jianghong Meng. College Park, MD 
Sec’y ./Treas,, Brett Podoski.Washington, D.C. 
Delegate, Faye Feldstein.Washington, D.C. 

Mail all correspondence to: 
Brett W. Podoski 
FDA-CFSAN 
200 C St., SW 
Washington, D.C. 20204 
202.401.2377 
E-mail: brett.podoski@cfsan.fda.gov 

CAROLINAS ASSOCIATION 
FOR FOOD PROTECTION 

Pres., Beth Johnson.Columbia, SC 
Past Pres., Susan Grayson.Cary, NC 
Sec’y., Jeff Rhodehamel.Duncan, SC 
Vice Pres,, Michael Rhodes.Raleigh, NC 
Treas., John Rushing.Raleigh, NC 
Delegate, Beth Johnson.Columbia, SC 

Mail all correspondence to: 
Beth M. Johnson 
S.C. DHEC Bur. of Labs 
2809 Knightbridge Road 
Columbia, SC 29223-2126 
803.935.6201 
E-mail: johnsoem@columb68.dhec.state.se.us 
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CONNECTICUT ASSOCIATION OF DAIRY 
AND FOOD SANITARIANS, INC. 

Pres., Colleen Mears.Windsor Locks 
Vice Pres., David Herrington. Middlefield 
Sec’y., Donald Shields.Hartford 
Treas., Kevin Gallagher.Hartford 
Delegate, Satyakam Sen.Bristol 

Mail all correspondence to: 
Kevin Gallagher 
Dept. Consumer Protection (Food Div.) 
State Office Bldg., Rm #167 
165 Capitol Ave. 
Hartford, CT 06106 
860.713.6186 

FLORIDA ASSOCIATION FOR FOOD PROTECTION 

Pres., Frank Yiannas.Lake Buena Vista 
Pres. Elect, Zeb Blanton.Altamonte Springs 
Vice Pres., Bennett Armstrong.New Port Richey 
Past Pres., Roy E. Costa.Orlando 
Sec’y.» Sharon Grossman.Orange City 
Treas., Bill Thornhill.Winter Haven 
Delegate, Peter Hibbard.Orlando 

Mail all correspondence to: 
Frank Yiannas 
Environmental Health 
Walt Disney World 
P.O. Box 10,000 
l.ake Buena Vista, FL 32830-1000 
407.397.6060 
E-mail: frank_yiannas@wda.disney.com 

GEORGIA ASSOCIATION OF FOOD 
AND ENVIRONMENTAL SANITARIANS 

Pres., Sid Camp.Atlanta 
Past Pres., Pam York. McDonough 
Sec’y., Todd Silberg.Duluth 
Treas., James C. Camp.Newnan 
Delegate, David Fry.Lilbum 

Mail all correspondence to: 
Pamela Metheny 
Goldkist 
244 Perimeter Center Parkway, N.E. 
Atlanta, GA 30346-2397 
770.206.6888 
E-mail: pamela.metheny@goldkist.com 

IDAHO ENVIRONMENTAL HEALTH ASSOCIATION 

Pres., Ron Baird.Mt. Home 
Pres. Elect, Angela Markham.Pocatello 
Past Pres., Rich Gabriel.Moscow 
Sec’y. Treas., Dee Dawson.Pocatello 
Delegate, Frank Lsenberg.Boise 

Mail all correspondence to: 
Frank lsenberg 
Bureau of Env. Health and Safety 
P.O. Box 83720 
Boise, ID 83720-0036 
208.334.5947 
E-mail: isenberg@idhw.state.id.us 

ASSOCIATED ILLINOIS MILK, FOOD 
AND ENVIRONMENTAL SANITARIANS 

Pres., Tom Gruetzmacher.Rockford 
Pres. Elect, Steve DiVincenzo.Springfield 
1st Vice Pres., Mark Kloster.North Aurora 
2nd Vice Pres., Everett Groeschel.Rockford 
Past Pres., Leroy Dressel.Highland 
Sec’y., Pat Callahan.Carlinville 
Treas., Nicolette Oates.Chicago 

Mail all correspondence to: 
Nicolette Oates 
11920 So. 74th Ave. 
Palos Heights, IL 60463 
773.722.7100 
E-mail: noates@elgindairy.com 

INDIANA ENVIRONMENTAL HEALTH 

ASSOCIATION, INC. 

Pres., John Hulewicz.Goshen 
Pres. Elect, Rhonda Madden.Indianapolis 
Vice Pres., Robert Lewis.Shelbyville 
Past. Pres., Dave Lamm.Indianapolis 
Treas., J. Lloyd Grannan.Indianapolis 
Sec’y., Janice Wilkins.Muncie 
Delegate, Helene IJhlman.Hammond 

Mail all correspondence to: 
Helene Uhlman 
Hammond Health Dept. 
649 Conkey St., East 
Hammond, IN 46324 
219.853.6358 
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IOWA ASSOCIATION FOR FOOD PROTECTION 

Pres,, Mike Klein.Waterloo 
Vice Pres. Pro Tern, Jimmy (Hark.Seymore 
1st Vice Pres., Randy Stephenson.Stacwille 
2nd Vice Pres., Dennis Murphy.Waukon 
Past Pres., Susan Stence.Charter Oak 
Sec’y- Treas., Monica Streicher.Sheldon 
Delegate, Randy Hanson. Dubuque 

Mail all correspondence to: 
Monica Streicher 
c/o Associated Milk Producers Inc. 
3281 4()th St. 
Arlington, lA 50606 
319.933.4521 ext. 222 
E-mail: streicherm@netconnect.com 

KANSAS ASSOCIATION OF SANITARIANS 

Pres., Dan Partridge.Hutchinson 
1st Vice Pres., Dennis Foster.Troy 
2nd Vice Pres., C^hris Etcheson.Topeka 
Past Pres., Jolene Funk.Salina 

Sec’y-» C-hris McVey.Emporia 
Treas., Creg Willis.Hays 
Delegate, Ronald Tubb.Overland Park 

Mail all correspondence to: 
(4iris McVey 
Lyon County Health Dept. 
420 W. 15th Ave. 
Emporia, KS 66801 
316.342.4864 
E-mail: cmcvey@lyoncounty.org 

KENTUCKY ASSOCIATION OF DAIRY, FOOD 

AND ENVIRONMENTAL SPECIALISTS 

Pres., Timothy Wright.Versailles 
Pres. Elect, David Burton.Bowling Green 
Vice Pres., Sam Burnette.Frankfort 
Sec’y., Brenda Haydon.Frankfort 
Treas., Kim True.Frankfort 
Delegate, Timothy Wright.Versailles 

Mail all correspondence to: 
Timothy Wright 
Woodford County Health Dept. 
229 N. Main St. 
Versailles, KY 40383 
606.873.4541 

KOREA ASSOCIATION OF MILK, 
FOOD AND ENVIRONMENTAL SPECIALISTS 

Pres., Kook Hee Kang.Kyunggido 
1st Vice Pres., Duck Hwa Chung.Kyungnam 
2nd Vice Pres., Dong Suck Chang.Pusan 
Past Pres., Choong II Chung.Seoul 
Sec’y., Deog Hwan Oh.Kangwondo 
Auditor, Yoh Chang Yoon.Seoul 
Delegate, Dong Kwan Jeong.Pusan 

Mail all correspondence to: 
Deog Hwan Oh 
Division of Food and Biotechnology 
College of Agriculture and Life Sciences 
Kangwon National University^ 
192-1, Hyoja 2 Dong 
Chunchon, Kangwondo 200-701, Korea 
82.361.250.6457 
F-mail: deoghwa@cc. kangwon .ac. kr 

MASSACHUSETTS MILK, FOOD 
AND ENVIRONMENTAL INSPECTORS ASSOCIATION 

Pres., ('-hristine Majewski.Jamaica Plain 
Vice Pres., Randall White.Agawam 
Past Pres., Gail Stathis.Springfield 
Sec’y. Treas., Fred Kowal.South Hadley 
Delegate, Barb Kulig.West Springfield 

Mail all correspondence to: 
Fred Kowal 
49 Pine St. 
South Hadley, MA 01075 
413.592.5914 

METROPOLITAN ASSOCIATION OF DAIRY, 
FOOD AND ENVIRONMENTAL SPECIALISTS 

Pres., Steven Mitchell.Plainview, NY 
1st Vice Pres., Patrick Boyle.Whitehouse, NJ 
2nd Vice Pres., Gary Moore.Parsippany, NJ 
Sec’y. Treas., Carol A. Schwar.Washington, NJ 
Delegate, Fred Weber.Hamilton, NJ 

Mail all correspondence to: 
Carol Schwar 
Warren County Health Dept. 
319 W. Washington Ave. 
Washington, NJ 07882 
908.689.6693 
E-mail: warrenhd.hac.net 
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MEXICO ASSOCIATION FOR FOOD PROTECTION 

Pres., Alejandro Castillo.Guadalajara 
Vice Pres., Lydia Mota de la Garza.Mexico City 
Sec’y.» Fausto Tejeda-Trujillo.Puebla 
Treas., Nanci E. Martinez-Gonzalez.Guadalajara 
Delegate, M. Rufugio Torres-Vitela.Guadalajara 

Mail all correspondence to: 
Alejandro Castillo 
University of Guadalajara 
Monte Alban 1347 
Guadalajara, Jal. 44340 Mexico 
52.3.619.8158 ext. 16 
E-mail: acastillo@cucei. udg. mx 

MICHIGAN ENVIRONMENTAL HEALTH 
ASSOCIATION 

Pres., Keith Krinn.Southfield 
Pres. Elect, Mikejuhasz.Saginaw 
Past Pres., Ron Holben.Lansing 
Treas., Bruce DuHamel.Hemlock 
Sec’y., Laurie Jahn.Canton 
Delegate, Mikejuhasz.Saginaw 

Mail all correspondence to: 
Keith Krinn 
Oakland County Health Division 
27725 Greenfield Road 
Southfield, Ml 48076-3625 
248.424.7099 
E-mail: krinnk(3>co.Oakland.mi.us 

MISSISSIPPI ENVIRONMENTAL HEALTH 

ASSOCIATION 

Pres., Royce Freeman.Hattiesburg 
Pres. Elect, Susan Howell.Starkville 
Past Pres., Charlie Busier.Meridian 
Sec’y- Treas., Regina Holland.New Augusta 
Delegate, Regina Holland.New Augusta 

Mail all correspondence to: 
Regina Holland 
Perry County Health Dept. 
P.O. Box 126 
New Augusta, MS 39462 
601.964.3288 

MISSOURI MILK, FOOD 

AND ENVIRONMENTAL HEALTH ASSOCIATION 

Pres., Linda Wilson.Springfield 
Pres. Elect, Joel VanHoose.Jefferson City 
Vice Pres., Linda Haywood.Cabool 
Past Pres., Stephen St. Clair.Hannibal 
Sec’y., Andrew Hoffman.Warrenton 
Treas., Patrick Shannon.Jefferson City 

Delegate, Linda Wilson.Springfield 

Mail all correspondence to: 
Stephen St. Clair 
Marion County Health Dept. 
P.O. Box 1378 
Hannibal, MO 63401 
573.221.1166 
E-mail: Pflanr@lpha.health.state.mo.us 

NEBRASKA ASSOCIATION OF MILK 

AND FOOD SANITARIANS 

Pres., Gary' Hosek.Lincoln 

Vice Pres., Tom Tieso.Lincoln 

Past Pres., Roger Biltoft.Oak 
Sec’y., Mindy Brashears.Lincoln 
Treas., Jill Schallehn.Omaha 
Delegate, Diane West.Omaha 

Mail all correspondence to: 
Gary Hosek 
NE Dept, of Health and Human Services 
301 Centennial Mall South 
Lincoln, NE 68509 
402.471.3121 

NEW YORK STATE ASSOCIATION 
OF MILK AND FOOD SANITARIANS 

Pres., Connie Kuhlman.Rome, PA 
Pres. Elect, John P. Schrade.Jamaica, N\' 
Past Pres., Kathryn J. Boor.Ithaca, NY 
Council Chairman, John Grom.Vernon, N\’ 
Exec. Sec’y., Janene Lucia.Ithaca, NY 
Delegate, Steven Murphy.Ithaca, NY 

Mail all correspondence to: 
Janene Lucia 
c/o Cornell University 
172 Stocking Hall 
Ithaca, NY 14853 
607.255.2892 
E-mail: jgg3@comell.edu 

NORTH DAKOTA ENVIRONMENTAL 
HEALTH ASSOCIATION 

Pres., James Schothorst.Grand Forks 
1st Vice Pres., Dick Bechtel.Mandan 
2nd Vice Pres., Terry Ludlum.Fargo 
Past Pres., iMike Walton.Bismarck 
Sec’y., Debra Larson.Bismarck 
Treas., Lisa Well.Bismarck 
Delegate, John Ringsrud.Lakota 

Mail all correspondence to: 
Debra Larson 
Food and Lodging 
ND Dept, of Health 
600 E. Boulevard Ave., Dept. 301 
Bismarck, ND 58505-0200 
701.328.1292 
E-mail: djlarson@state.nd.us 

DECEMBER 2000 - Dairy, Food and Environmental Sanitation 969 



OHIO ASSOCIATION OF MILK, FOOD 
AND ENVIRONMENTAL SANITARIANS 

Pres., Hcmiinc Willey.Columbus 
1st Vice Pres,, Barry' S. Pokorny.Fairfield 
2nd Vice Pres,, Rodger Tedrick.Gahanna 
Past Pres,, James Baker.Lancaster 
Sec’y* Treas,, Donald Barrett.(^anal Winchester 
Delegate, Gloria Swick.New Lexington 

Mail all correspondence to: 
Donald Barrett 
Health Dept. 
6855 Diley Road NW 
Canal Winchester, OH 43110 
614.645.6195 

ONTARIO FOOD PROTECTION ASSOCIATION 

Pres,, Robert Tiffin.Kitchener 
Vice Pres,, D. Wayne Sprung.Mississauga 
Past Pres,, Bill Boylan.Oakville 
Sec’y, Treas,, Zul Nanjee.Guelph 
Delegate, Robert Tiffin.Kitchener 

Mail all correspondence to: 
Glenna Haller 
Ontario Food Protection Association 
28-380 Hramosa Road, Suite 279 
Guelph, Ontario NIE 7E1 Canada 
519.823.8015 
E-mail: ofpa-info@worldchat.com 

PENNSYLVANIA ASSOCIATION OF MILK, 

FOOD AND ENVIRONMENTAL SANITARIANS 

Pres,, Patricia L. McKenty.Gibsonia 
Pres, Elect, Doug Smith.Sharpsville 
Vice Pres,, Troye A. Cooper.Lebanon 
Past Pres,, Clyde H. Treffeisen.Warrington 
Sec’y,, Eugene R. Frey.Lancaster i 

Treas,, Robert K. Mock.Boyertown i 

Delegate, Eugene R. Ercy.Lancaster ! 

Mail all correspondence to: 
Eugene R. Erey 
307 Pin Oak Place 
Lancaster, PA 17602-3469 
717.397.0719 
E-mail: efrey@landolakes.com 

QUEBEC FOOD PROTECTION ASSOCIATION 

Pres,, iMarie-Claude Lamontagne.St. Anselme 
Pres, Elect, Gisele LaPointe.Quebec 
Vice Pres,, Andre Giguere.Quebec 
Sec’y,, Noel Brousseau.Candiac 
Treas,, Carl Pietrazsko.Saint-Anselme 

Mail all correspondence to: 
Marie-Claude Lamontagne 
C^harcuterie Roy 
254 Rue Principalle 
St. Anselme, Quebec GOR 2N0 
E-mail: mlamonta@jms.ca 

SOUTH DAKOTA ENVIRONMENTAL 
HEALTH ASSOCIATION 

Pres,, Rod Coker.Pierre 
Pres, Elect, Scott Hippie.Pierre 
Past Pres,, Curtis Thelen.Sioux Palls 
Sec’y, Treas,, Gary J. Van Voorst.Sioux Falls 
Delegate, Darwin Kurtenbach.Pierre 

Mail all correspondence to: 
GaryJ. Van Voorst 
132 N. Dakota Ave. 
Sioux Falls, SD 57104 
605.367.8787 
E-mail: gvanvoorst@sioux-falls.org 

TENNESSEE ASSOCIATION OF MILK, 
WATER AND FOOD PROTECTION 

Pres,, Jim Byington.Blountville 
Pres, Elect, Steve Jones. Kingsport 
Vice Pres,, Ronnie Wade.Memphis 
Past Pres,, Suzie Sykes.Arlington, TX 
Sec’y, Treas,, Ann Draughon.Knoxville 
Bd, Mein,-at-Lge,, Jim Howie.(Charlotte, NC 
Archivist/Delegate, 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 
E-mail: draughon@utk.edu 

TEXAS ASSOCIATION OF MILK, 
FOOD AND ENVIRONMENTAL SANITARIANS 

Pres,, Mike Giles.Tyler 
Past Pres,, Fred Reimers.San Antonio 
Sec’y, Treas,, Ron Richter.College Station 
Delegate, Janie Park.Austin 

Mail all correspondence to: 
Ron Richter 
TAMFES 
P.O. Box 10092 
College Station, TX 77842 
409.845.4409 
E-mail: rlr8942@acs.tamu.edu 
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UPPER MIDWEST DAIRY INDUSTRY ASSOCIATION 

Pres., Jack Ulrich.Litchfield 
Vice Pres., Bruce Steege.Zumbrota 
Past Pres., Elaine Santi.Iron 
Exec. Director, Sec’y^ Uene Watnass.Vining 
Treas., Paul Nierman.Mounds View 
Delegate, Jack Ulrich.Litchfield 

iMail all correspondence to: 
Paul Nierman 
Dairy Quality Control Institute 
5205 Quincy St. 
Mounds View, MN 55112-1400 
612.785.0484 
E-mail: dqcipaul@aoLcom 

VIRGINIA ASSOCIATION OF SANITARIANS 

AND DAIRY FIELDMEN 

Pres,, Craig Jones.McGaheysville 
1st Vice Pres., Lowell Moyers. Mount Crawford 
Past Pres., Bennett Minor.Mechanicsville 
Sec’y- Treas., Mary Jane Wolfinger.Orange 
Delegate, Mary Jane Wolfinger.Orange 

Mail all correspondence to: 
Mary Jane Wolfinger 
VDACS 
16560 Tomahawk Creek Road 
Orange, VA 22960 
540.672.0755 

WASHINGTON ASSOCIATION FOR FOOD 

PROTECTION 

Pres., Paul Nelson.Seattle 
Pres. Elect, Michael Nygaard.Issaquah 
Past Pres,, Matthew Andrews.Seattle 
Sec’y- Treas., William Brewer.Seattle 
Delegate, Stephanie Olmsted.Seattle 

Mail all correspondence to: 
William Brewer 
12509 10th Ave., NW 
Seattle, WA 98177-4309 
206.363.5411 
E-mail: billbrewerl@juno.com 

WISCONSIN MILK AND FOOD SANITARIANS 
ASSOCIATION 

Pres,, Dean Sommer.Waupun 
Pres, Elect, Kathy Glass.Madison 
1st Vice Pres., Goeff Marcks. Brownsville 
Past Pres., George Nelson.Menomonie 
Sec’y-, Randall Daggs.Sun Prairie 
Treas., Neil Vassau.Verona 
Delegate, Randall Daggs.Sun Prairie 

Mail all correspondence to: 
Randall Daggs 
6699 Prairie View Dr. 
Sun Prairie, WI 53590 
608.266.9376 
E-mail: daggsra@dhfs.state.wi.us 

WYOMING ENVIRONMENTAL HEALTH ASSOCIATION 

Pres., Shirley Etzell.Casper 
Pres. Elect, Roy Kroeger.Cheyenne 
Past Pres., Laurie Leis.Cheyenne 
Sec’y^ Sherry Maston.WTieatland 
Treas., George Larsen.Thermopolis 
Delegate, Shirley Etzell.Casper 

Mail all correspondence to: 
Shirley Etzell 
1634 Custer Ave. 
Casper, WY 82601 
307.234.8427 
E-mail: setzel@state.wy.us 

Visit our Web site at 

www.fooclprotectioii.org 
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UpDates 

Elgin Dairy Appoints 
New Controiler 

Elgin Dairy Foods, Inc., 
recently announced the 

appointment of John (^zukiewski 
in the position of controller. 

Mr. (^zukiewski graduated 
with a Bachelor of Science in 
accountancy from DeFaiil Univ¬ 
ersity in 199.-^. He brings an 
extensive array of skills to his 
new position at HIgin Dairy Foods, 
Inc., along with years of experi¬ 
ence working with some of the 
food industry’s top names includ¬ 
ing United Di.stillers Manufactur¬ 
ers, Barton Beers Inc., The Quaker 
Oats (Company, and most recently, 
the Diamond Nut Company of 
(California. 

Silliker Names Edward 
Hughes Chief Financial 
Officer 

Edward Hughes was named 
(Chief Financial Officer (CFO) 

of Silliker Laboratories (>roup, Inc. 
and Silliker bioMerieux. He will 
report to (CEO and president 
Russell S. Flowers. Hughes is 
responsible for the organization’s 
North American and European 
business operations and managing 
the successful integration of 
mergers and acquisitions into the 
worldwide Silliker network. 

Prior to joining Silliker, 
Hughes was vice president of 
finance at Coodman Fielder 
Ingredients. In addition, he has 
served in senior level financial 
management positions for many 
leading international companies 
including Rhone-Poulenc Rorer 
and the FMC Corporation. A 
graduate of Widener University 

with a master’s in business admin¬ 
istration, he has an extensive 
international background in 
accounting, budgeting, financial 
reporting, tax planning, and 
mergers and acquisitions. 

The National Registry of 
Food Safety Professionals 
Appoints Vice President 
Ed Brosman has been appointed 

vice president of business 
development of FCH'F, EEC, owner 
of I’he National Registry of Food 
Safety Professionals. I’he Registry 
is a national membership organiza¬ 
tion that specializes in food safety 
education/ certification in all 
sectors of foodservice including 
restaurants, hotels, schools, and 
retail. 

Ed is a graduate of Fhe Florida 
State University (College of Busi¬ 
ness/Hospitality Admini.stration. 
He has owned several successful 
food service companies in the 
areas of restaurants, catering and 
manufacturing and was previously 
employed by Pillsbury’s S & A 
Restaurant Group. 

Philippe Jachnik, 
New President of IDF 

At the World Dairy Summit 
2()(){) held in Dresden (Ger¬ 

many) from September 
2()()(), Philippe Jachnik, head of 
Professional and International 
Relations at the French Dairy 
Processors’ Association (ATLA), ! 
was elected unanimously to a four 
year term as president of the IDF, i 
the International Dairy Federation. 

Philippe Jachnik, joined the 
dairy sector in 1980 when he ! 
became secretary of the European 1 

Dairy Association (EDA, which 

was called Assilec at the time) for 
a five-year period. He was then 
employed by the ENGL (French 
Dairy (Cooperatives) where he 
became the deputy director, 
before being taken on at ATE A 
when it was founded early in the 
1990s. 

Mastering several languages, 
Philippe Jachnik, .MBA Insead 
1979, has done graduate and 
post-graduate studies in France 
(lEP Strasbourg), Belgium (College 
of Europe, Bruges) and Sweden 
(International Graduate School, 
Stockholm). 

Tanaka to take Japan 
Professorship 

Nobumasa (Nobi) Tanaka, 
Ph.D., president of US-Japan 

Science (Consulting Services, Inc. 
will assume a position as the 
professor of food safety, depart¬ 
ment of food science, Niigata 
(College of Pharmacy in Niigata, 
Japan. This is a newly created 
department, which will open in 
April of 2002. Dr. Tanaka is 
conducting a search for an assis¬ 
tant professor (Jo-Kyoju) with 
expertise in food microbiology 
and food safety. In addition, the 
candidate must be fluent in 
Japanese, have a good working 
knowledge of food microbiology, 
and will be expected to run 
research programs in food safety 
areas as well as teach a laboratory 
course. The assistant professor is 
expected to assume a full profes¬ 
sorship in about four years. 

Dr. Tanaka joined the Inter¬ 
national Association for Food 
Protection (lAFP) in 1982 and is 
an active Member. He is also a 
member of IFT, ASM and A(0AC. 
Contact Dr. Tanaka by E-mail at 
ntanaka@albany.net with interest 
in the Jo-Kyoju position. 
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New Partnership 
Bolsters Food Safety nhc United States Depart¬ 

ment of Agriculture 
(USDA) scientists will join 

forces with industry researchers 
to more closely study the effects 
of irradiation on food quality and 
food safety, i'he federal scientists, 
with USDA’s Agricultural Research 
Service, have entered into a 5-year 
agreement with Ion Beam Applica¬ 
tions’ (IBA) Food Safety Division 
located in Memphis, TN. The ARS 
scientists work in the Food Safety 
Re.search Unit at the agency’s 
Hastern Regional Research Cxmter. 

ARS is the chief scientific 
research agency of USDA. “ARS 
specialists are leaders in conduct¬ 
ing research on using ionizing 
radiation to minimize pathogens 
in foods. Our research findings 
helped lead to major food irradia¬ 
tion regulation by the Food Safety 
Inspection Service (FSIS) and the 
Food and Drug Administration 
(FDA),” said ARS Administrator 
Floyd P. Horn. 

FSIS and FDA have approved 
use of irradiation to reduce 
harmful microorganisms on 
poultry and red meats, including 
beef, iamb and pork. For the past 
40 years, FDA has been evaluating 
the safety of foods treated with 
radiation and has not found any 
consumer health risks associated 
with eating low-dose irradiated 
foods. 

Ionizing radiation kills bacte¬ 
rial pathogens through the use of 
either gamma rays produced by 
cobalt and cesium atoms, or 
machine-produced X-rays and 
electrons. 

2001 Samuel J. 
Crumbine Award 
Criteria 

he Foodservice & Packag¬ 
ing Institute, Inc. (FPI) 
announced the availability 

of the criteria for the 2001 Samuel 
J. Crumbine Award for Excellence 
in Food Protection at the Local 
Level, which annually recognizes 

excellence in food protection 
services at public health agencies 
in the United States and C^anada. 

The winner of the Award is 
selected by an independent panel 
of food protection practitioners 
composed of representatives from 
leading public health and environ¬ 
mental health associations, past 
(Tumbine Award winners, a 
consumer advocate, and a food 
industry representative. The jury 
makes its award selection each 
spring in a judging process 
administered by FPL 

Entries for the Crumbine 
Award competition are limited to 
US and (Canadian local government 
public health agencies (county, 
district, city, town, or township) 
that provide food protection 
services to their communities 
under authority of a statute or 
ordinance. Past winners may apply 
five years after receiving the 
award. 

Named for one of America’s 
most renowned health officers 
and health educators — Samuel 
J. Crumbine, M.D. (1862-1954) - 
the Award has elevated the impor¬ 
tance of food protection programs 
within local public health agencies 
and has inspired excellence in the 
planning and delivery of those 
services. The Crumbine Award 
was first offered in 1955 and has 
been presented almost every year 
since then. 

The (Tumbine Award is 
supported by the (Conference for 
Food Protection, in cooperation 
with the American Academy of 
Sanitarians, Association of Food 
& Drug Officials, Food.service & 
Packaging Institute, Inc., Inter¬ 
national Association for Food 
Protection, International Food 
Safety (Council, National Associa¬ 
tion of County and City Health 
Officials, National Environmental 
Health Association, National 
Sanitation Foundation Inter¬ 
national, and Underwriters 
Laboratories, Inc. 

All entries must be post¬ 
marked by March 15th, 2(K)1. 

For more information about 
the (Crumbine Award, including 
the 2(M)1 criteria, visit FPI’s Web 
site at www.fpi.org or, contact 
Lynn Rosseth at FPI 703.527. 
7505; lrosseth@fpi.org. 

Secret to Listeria's 
Virulence Provides 
Clues to Workings 
of Other Deadly Intra¬ 
cellular Pathogens, 
UC Berkeley Scientists 
Report 

any deadly microbes have 
learned that the key to 
launching an infection is 

not to kill your host — at least not 
too quickly. Now, scientists at the 
University of (California, Berkeley, 
have discovered how' one microbe. 
Listeria monocytogenes, is able to 
manage this. 

In a paper in an issue of 
Science, Daniel A. Portnoy, profes¬ 
sor of molecular and cell biology 
in the campus’s (College of Letters 
& Science and professor of infec¬ 
tious diseases in the School of 
Public Health, along with post¬ 
doctoral fellow Amy L. Decatur, 
describe the trick these bacteria 
use to live comfortably inside a 
cell until they’re ready to break 
out and spread the infection to 
other cells. 
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News, continued 

The finding could have 
implications beyond this one 
bacteria, which causes a deadly 
disease called listeriosis. “The 
world’s top three infectious killers | 
— AIDS, tuberculosis and malaria — 
all are caused by pathogens that 
ensconce themselves snugly inside 
cells and live to wreak havoc. Yet, 
these intracellular pathogens have 
been hard to study. There are no 
effective vaccines for any of these 
diseases, in part because it is 
difficult to study intracellular 
pathogens. Listeria is a great ^ 
model system for studying the ' 
ho.st-pathogen interaction of these 
intracellular bugs,” Portnoy said. | 

lAsteria is a common but 
deadly bacterium that in recent 
years has made headlines as a con¬ 
taminant of hot dogs, cheese, cole 
slaw and other food stuffs, causing 
more than two thousand infections 
every year and 500 deaths. 

ITiough it hits immune- 
compromised people the hardest, 
its overall fatality rate is about 20 
percent. LAsteria bacteria establish 
an infection by inducing immune 
system cells, mostly scavenger 
cells called phagocytes, to corral 
and swallow them, so that they 
end up encased in a bubble within | 
the hody of the cell. The bacteria | 
would be benign if they remained 
isolated in the vacuole, because 
the cell can kill them there. But 
they eventually break out and take 
over the host cell’s machinery to 
spread the infection. What makes 
lAsteria virulent is a pore-forming 
toxin that allows the bacteria 
to break through the wall of the 

vacuole and enter the cell’s 
innards, Portnoy said. A big 
question has always been why the | 
toxin, listeriolysin O, doesn’t also 
rupture and kill the cell, exposing | 
the bacteria to the immune system. I 

Several years ago, a post- | 
doctoral fellow in Portnoy’s lab 
compared listeriolysin O to a I 
similar pore-forming toxin called i 

perfringolysin O, from the 
extracellular bacteria Clostridium 
[yerfringetis, which cause gan¬ 
grene. Sian Jones and Portnoy 
found that if they substituted 
perfringolysin O for lAsteria’s 

normal toxin, the altered bacteria 
were able to punch their way out 

of a vacuole, but then they killed 

the host cell. This made lAsteria 
totally avirulent, Portnoy said, 

because the immune system 

efficiently mopped up the 
exposed bacteria. 

Portnoy and Decatur com¬ 
pared the genetic sequences of 
the two toxins and found that 
listeriolysin O contains an extra 
bit of protein that looks just like a 

tag found in a range of organisms 
from yeast to humans, and which 

often tells the cell a protein is 
trash and should be chopped up 
and recycled. The tag is referred 
to as a PEST sequence, signifying 
the four amino acids characteris¬ 
tic of the tags. 

lAsteria bacteria apparently 
stole the tag and placed it on the 
toxin so that the host cell’s clean¬ 
up crew recognizes it and targets 
it for destruction before it has a 
chance to make pinholes in the 
cell membrane. “It’s a great 
example of how bacteria have 
taken advantage of the host’s 
biology to enhance their pathoge¬ 
nicity,” Portnoy said. 

The two scientists elegantly 
demonstrated how critical this 
PEST sequence is to the virulence 
of Listeria. When they mutated 
the PEST tag so the cell no longer 
recognized it, the mutant bacteria 
quickly killed off the host cells. 
The mutant Listeria proved 
10,000 times less virulent in mice 
than the wild Listeria bacteria. 

Apparently, immune system 
cells eliminated the mutant 
bacteria once they killed off their 
host cell. 

New Approach to 
Diagnosis/ Treatment 
of Chronic Ciguatera 
Poisoning □ n existing neurotoxicologic 

test and a cholesterol¬ 
lowering drug have 

promise for diagnosis and treat¬ 
ment of chronic ciguatera, a type 
of fish poisoning that until 
recently has been very difficult to 
diagnose and treat. Dr. Ritchie 

I Shoemaker reported at the annual 
I meeting of the American Society 

for Tropical Medicine and Hy¬ 
giene. 

Ciguatera is caused by a 
dinoflagellate toxin carried by 
several species of reef fish that is 
not destroyed by cooking. 'I’he 
toxin can produce gastrointestinal, 
cardiac, and neurologic symptoms. 
It is acquired only from eating 
affected fish, not from other types 
of environmental exposure. The 

j explosive onset of an acute 
ciguatera illness can be readily 
identified clinically, but there is 
no consistent mechanism available 
to confirm the diagnosis in 

j chronic cases. Symptoms of 
I chronic ciguatera also include 
: extreme fatigue, often incorrectly 

labeled as chronic fatigue syn¬ 
drome. Diagnosing any neurotoxin- 

; mediated illness usually requires 
identifying a biomarker, but there 

I is no such serologic test for 
: chronic ciguatera. Early diagnosis 

must involve a physiologic test as 
[ a biomarker because otherwise 
j we have no way of demonstrating 

the toxin in people. 
We now have the potential for 

a simple bedside physiologic test, 
called visual contrast sensitivity 
(VCS), that measures the ability to 

I visually discriminate among white, 
I black, and gray. It is used by the 
! US Air Force and others as a 

superior method of vision testing. 
“The test is portable, reproducibly 
reliable, inexpensive, and suitable 

974 Dairy, Food and Environmental Sanitation - DECEMBER 2000 



for screening,” said Dr. Shoemaker, 
of the Pfiesteria Illness Center, 
McCready Outpatient Systems, 
Pocomoke, iMD. I 

Most of the illnesses are 
acquired from eating predator fish, 
such as grouper, jack, barracuda, 
and snapper. 'Fhe disease occurs 
in tropical areas worldwide. “How¬ 
ever, the disease can occur in 
nonendemic areas, in any place in 
which affected fish are imported. 
Cases have occurred in such 
places as Kiawah Island, South 
C^arolina, and in a fancy restaurant 
in New Orleans. The difficulty in 
such isolated cases is that no 
definitive diagnosis can be con¬ 
firmed by epidemiologic studies. 
The test for ciguatoxin in fish itself 
is fairly expensive and has a high 
percentage of false negatives and 
false positives,” said Dr. Shoemaker. 

fhe diagnostic test is based 
on the ability of the eye to discern 
contrast among white, gray, and 
black, which is impaired in the 
presence of a neurotoxin. A 
unique deficit in detecting visual 
contrast was found in 10 patients 
with possible chronic ciguatera 
and not found in controls. A 
similar deficit has been found in 
individuals affected by the neuro¬ 
toxin produced by Pfiesteria 
piscicida and morphologically 
related dinoflagellates, he noted. 

Treatment with cholestyra¬ 
mine in doses approved by the 
FDA for lowering cholesterol 
resulted in the correction of the 
visual contrast sensitivity deficit in 
these patients and abatement of 
chronic symptoms, some of which 
had been present for more than : 
10 years. The maximum time to i 
recovery was 12 weeks. The same i 
deficit and successful treatment of ! 
symptoms was demonstrated in ! 
five patients symptomatic for 3 ! 
weeks after they ate grouper while I 
on vacation in the Bahamas, he i 

reported. “All these results suggest i 
that VCS testing has great promise j 
for successful use as a screening i 

tool and as a tool for monitoring 
response to therapy.” 

The molecular structure of 
cholestyramine, an ion exchange 
resin, matches receptors on the 
toxin so they fit together as a lock 
and key, effectively inactivating 
the toxin. The drug has been used 
clinically to treat a number of 
neurotoxin-related syndromes. Dr. 
Shoemaker said. A clinical trial 
evaluating its clinical efficacy 
more extensively is under way. 

Initial symptoms of ciguatera 
lead most people to believe they 
have food poisoning. Neurologic 
symptoms develop later. They 
include a metallic taste in the 
mouth (a hallmark of the disease), 
burning sensations in the arms and 
legs, reversal of hot and cold 
sensations, and a decrease in 
mental acuity. “Because these 
symptoms are rather nonspecific, 
ciguatera is rarely diagnosed in 
nonendemic areas,” he said. 

Worldwide, the number of 
annual cases is estimated between 
300,000 and 1 million. Statistics 
have been skewed for years 
because of under-reporting, he 
noted. 

Cornell Food Science 
Summer Scholars 
Program Gives 
Undergraduate 

Students Research 
Experience 

he Cornell Food Science 
Summer Scholar program 
was offered for the first 

time in the summer of 20(K) by the 
Cornell Institute of Food Science. 
The primary goal of this program 
was to provide undergraduate 
students with an opportunity to 
conduct independent research in 
food science. An additional 
objective was to expose non-food 
science majors to educational and 

career opportunities in food 
science. 

Thirteen undergraduate 
students from universities across 
the United States spent 10 weeks 
during the summer of 2000 
conducting research with faculty 
members affiliated with the 
Cornell Institute of Food Science. 
Some of the participating students 
were food science majors, but 
most were from fields as diverse as 
computer science, chemistry, and 
biology. 

Fhe program was sponsored 
by participating faculty members 
as well as by the International 
Food Network, Inc., General Mills, 
the Louis Pasteur Lectureship 
Fund, the (Cornell Institute of Food 
Science, and the New Fngland 
(irain and Feed Council. Through 
these contributions, C'ornell was 
able to provide each student with 
a $3,000 summer stipend. 

The Cx)rnell Institute of Food 
Science is currently accepting 
applications for the 2001 summer 
program. For more information 
on the Cornell Summer Under¬ 
graduate program and for 2(M)1 
application materials, visit www. 
fcMxlscience.cornell.edu/fsscholars. 
htm or contact Martin Wiedmann 
by phone (607.254.2838) or by 
E-mail (mwl6@cornelLedu). 

New Report Says 

Antimicrobial Resist¬ 

ance an Ecological 

Issue □ ntimicrobial agents are used 
for everything from fighting 
disease to protecting crops 

to producing food animals, and 
not enough is understood about 
the impact of resistance on the 
environment as a whole. A new 
report from the American Acad¬ 
emy of Microbiology, “Antimicro¬ 
bial Resistance: An Ecological 
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News, continued 

Perspective,” takes a broad view of 
the problem of increasing resis¬ 
tance to antimicrobials and its 
consequences for human, animal, 
and environmental health. 

Resistance is a natural result 
of the ability of bacterial cells to 
adapt. Over-use and misuse of 
antimicrobials and the widespread 
use of disinfectants in household 
products may speed the process, 
but over time, even the careful use 
of antimicrobial agents will lead 
to resistant bacteria. As existing 
antimicrobial agents decline in 
effectiveness, infections will be 
more difficult and expensive to 
treat. Epidemics will become 
harder to control, and water, 
animals, and crops will be af¬ 
fected. 

“Antimicrobial Resistance: An 
Ecological Perspective,” provides 
an overview of the current situa¬ 
tion and offers specific recommen¬ 
dations for future scientific 
research, surveillance programs, 
and education efforts. The docu¬ 
ment presents the conclusitins of a 
panel of 30 scientists that spent 
several days deliberating the 
issues. The meeting brought 
together researchers in the envi¬ 
ronmental and agricultural sci¬ 
ences, infectious disease special¬ 
ists, pharmaceutical industry 
representatives, and public health 
officials to take an inclusive view 
of problems and offer solutions. 
The report is available online, and 
can be downloaded free of charge 
from the American Academy of 
Microbiology. Just visit; www. 
asmusa.org/acasrc/acal.htm. 

Salmomella enterica 

Serotype Enteritidis 
in Table Egg Layers 
in the United States 

ore table egg producers are 
routinely testing for SE than 
5 years ago, according to a 

study by the IJSDA’s National 

Animal Health Monitoring System 
(NAHMS). 

Salmonella enterica serotype 
Enteritidis, commonly known as 
SE, is a key topic of interest for the 
United States table egg layer 
industry. NAHMS conducted the 
Layers ‘99 national study to 
contribute to the knowledge base 
on this health issue and to obtain 
an overview of layer health and 
management that will help the 
industry address other educational 
and research topics. SE results are 
presented in Sahnonella enterica 
serotype Enteritidis in fable Egg 

Layers in the United States, a 
report released in October 2()()(). 

NAHMS collected data from a 
statistically-valid sample of table 
egg layers from 15 states Alabama, 
Arkansas, California, Florida, 
(leorgia, Indiana, Iowa, Minnesota, 
Missouri, Nebraska, North C>aro- 
lina, Ohio, Pennsylvania, Texas, 

and Washington. Producers from 
252 farm sites provided manage¬ 
ment data related to SE during 
March and April 1999. Layers ■'■99 
results showed that while just 
under 16% of farm sites routinely 
tested for SE in 1994, this percent¬ 

age had risen to 58% in 1999. In 

fact, in 1994, 84% of farm sites in 
Alabama, Florida, Georgia, and 
North Carolina had SE testing 
programs. 

From May through October 

1999, environmental samples were 
collected from manure, egg belts, 
elevators, and walkways through¬ 
out 200 of the layer houses and 
tested for SE. Overall, SE was 
found in environmental samples in 

7% of layer houses, and NAHMS 
estimated regional prevalence 
ranging from 0 to 17%. House 
mice collected in 129 of the layer 
houses were also tested for SE. 

Just under 4% of the mice 
cultured were positive, 'fhe 
prevalence of SE in mice from 
environmentally positive houses 

was nearly four times that of mice 
from environmentally negative 
houses. 

Other highlights: 

A total of 17 environmental 
samples were collected 
from each of 200 layer 
houses for culture. Overall, 
SE was found in 7.1%) of 
layer houses. 
Flocks less than 60 weeks 
of age were 4.7 times more 
likely to test positive than 
older, unmolted flocks. 
Flocks that were 0-16 weeks 
post-molting were 9.3 times 

more likely to test positive 
compared to flocks that 
were 60 or more weeks of 
age and unmolted, but 
flocks more than 16 weeks 
post-molt had very little 
increased risk. 
None of the houses tested 
positive for SE on farms 

where the feeders or 
hoppers were cleaned and 
disinfected between each 
flock or where cages, walls, 
and ceilings were washed 
between each flock, 
whether or not they were 

fumigated. 

Houses with a high rodent 
index were more likely to 
have SE found within the 
house than houses with a 
low rodent index. 

Overall, 3.7% of house mice 
cultured were positive for 
SE. 
The percentages of farm 
sites where either finished 
feed or feed ingredients 

were tested for SE ranged 
from 28.8% of farm sites in 
the Central region to 80.7% 
of farm sites in the West. 
Only 15.7% of farm sites 
routinely tested for SE in 
1994, whereas 58.0% of 
farm sites routinely tested 
for SE in 1999. 
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• Over one-half (56.1%) of 
farm sites participated in a 
SE quality assurance 
program. Over one-half 
(55.0%) of farm sites that 
participated in a SE quality 
assurance program had an 
inspection by someone not 
associated with the farm 
(i.e., independent third- 
party verification). 

All Layers ‘99 study results, 
including the SE report, are posted 
at www.aphis.usda.gov/vs/ceah/ 
cahm (see Poultry). 

FSIS Action Will 
Increase Microbiol¬ 

ogical Sampling of 
Ready-to-Eat Meat 
and Poultry Products nn order to encourage 

producers of ready-to-eat 
meat and poultry products 

to incorporate microbiological 
sampling into their food safety 
plans, the USDA’s Food Safety and 
Inspection Service’s new Directive 
focuses federal testing on compa¬ 
nies that do not have such sam¬ 

pling as part of their plans. Ready- 

to-eat products, such as hot dogs, 
luncheon meats, and certain kinds 
of sausage, are required to be free 
of illness-causing microbial hazards. 

FSIS will maintain at least its 
current level of sample collection 
and analysis nationwide each year 
to ensure that companies are 
creating ready-to-eat products 

without harmful microbial haz¬ 
ards. The sampling program is one 
way the agency verifies that a 
company’s science-based preven¬ 
tive food-safety plan, known as the 
Hazard Analysis and Critical 
(Control Point plan, and their 
Standard Sanitation Operating 
Procedures are effective. 

“By following a strategy that 
encourages industry to test, there 

will be much more product testing 
overall—as well as environmental 
sampling—than FSIS could ever do 
on its own,” .said FSIS Administra¬ 
tor'I’homasJ. Billy. Ready-to eat 

products are subjected to FSIS 
testing for Listeria monocytogenes 
and Salmonella, and some, such as 
certain kinds of pepperoni, are 
analyzed for £. coli 0157:H7 and 
staphylococcal enterotoxin as well. 

To encourage plants to test 
their products, FSIS inspectors will 

not carry out routine scheduled 
sampling in a plant that incorpo¬ 
rates a te.sting protocol into its 
HAC(;P plan or SSOP, as appropri¬ 
ate, and tests its products at least 
monthly, or conducts regular 
testing of non-food contact and 
food-contact surfaces in addition 

to testing product every three 

months. 
Positive findings from these 

industry testing programs must be 
addressed by plants in accordance 
with the corrective and preventive 

action requirements found in the 
HACCP and SSOP regulations. FSIS 
inspectors will verify these 
requirements are being met, 

including choosing to sample at 
any time at the agency’s discretion. 

If a sample of product taken 
by FSIS indicates the presence of a 
disease-causing microbial hazard, 
FSIS inspectors verify that the 
plant has taken the appropriate- 
corrective and preventive mea¬ 
sures as set out in the HACX.P and 
SSOP regulations. During any 
corrective and preventive actions, 

the plant or FSIS may need to take- 
additional .samples. Also, the 
Directive provides inspectors the 
opportunity to take follow-up 

samples once the corrective and 

preventive actions have been 
implemented to verify the contin¬ 
ued effectiveness of the plant’s 
actions. 

Regardless of whether the 
testing is done by the company or 
by FSIS, if product testing positive 
has been di.stributed, FSIS will 

request that the company conduct 
a recall. FSIS does not have the 
legal authority to mandate recalls. 

“This Directive is another step 
in clearly defining the respective 
responsibilities of industry and 
FSIS. Industry is responsible for 
producing safe food, while federal 
inspectors are in proces.sing plants 
daily to verify that this responsib¬ 
ility is being met,” Billy said. 
FSIS has undertaken substantial 
changes in meat and poultry 
inspection since 1996 with the 
implementation of HACXP, 
resulting in dramatic decreases 
in foodborne illnes.ses attributed 
to meat and poultry. 
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IndustryProducts 

Whatman, Inc. 

Low Volume, Short 
Lag-Time Sample Filters 
from Whatman, Inc. 
Anew, line of Balston® stain¬ 

less steel sample filters 
designed specifically to protect 
process analyzers and monitoring 
equipment are now available from 
Whatman, Inc. 

The models 31S6, 31G, 4lS6, 
4lG, and the 91S6 remove solids 
and liquids from gases with 
99.99% efficiency at 0.01 gm, 
and solid particulate removal from 
liquids to .2 gm. These filters 
protect analyzers from sample 
impurities which are the most 
frequent cause of maintenance 
problems for instruments in an 
industrial environment. 

These new filters are lower in 
cost than the Balston conventional 
stainless steel filter line. They are 
also more compact in design 
resulting in a smaller internal 
volume and faster sampling times. 

The new improved design 
requires no tools to change the 
filters. Other design features 
include 1/2" NPT ports, maximum 
temperature of up to 400°F, and 
maximum pressure of up to 500 
psig. 

To satisfy the extremely wide 
range of requirements for analyzer 
sample filters, Whatman also 

supplies complete lines of Balston 
filter housings in teflon*, monel, 
and other corrosion-resistant 
materials, plus a choice of high 
efficiency filter elements which 
are inert to virtually all liquids and 
gases. 

Whatman, Inc., Tewksbury, MA 

No. 321 

New Sigma-Aldrich 3x 
Flag" System Delivers 
10-20 Times Greater 
Sensitivity for Recom¬ 
binant Protein Detection 

Sigma-Aldrich announces the 
introduction of the 3xFLAG 

j System, an improved method for 
expressing, purifying and detect- 

I ing recombinant proteins. Fusing 
I three tandem FLAG epitopes to a 
I recombinant protein, the 3xFLAG 
j System provides a three-fold 
1 increase in the signal at saturation, 
j resulting in 10 to 20 times greater 

sensitivity than current methods. 
“This is a further enhance¬ 

ment of the best commercially 
available epitope tagging system,” 
said Bill Brizzard, technical 
transfer manager, and the former 
lead researcher on the original 
FLAG development team. “3xFLAG 
is an enabling tool that will 
positively impact research by 
speeding the discovery process 
so scientists will generate results 
more easily.” 

In the original FLAG System 
the eight amino acid FLAG se¬ 
quence is fused to the recombi¬ 
nant protein when expressed from 

i a pFLAG vector. The FLAG tag 
works by allowing highly specific 
anti-FLAG antibodies and affinity 

resins to detect, immunoprecipi- 
tate and purify the recombinant 
protein. While this technology is 
preferred when working with 
recombinant proteins expressed at 
a high level in bacteria, a common 
problem has been detection of 
epitope tagged fusion proteins 
expressed at low levels in mamma¬ 
lian cells. The increased sensitivity 
of the 3xFLAG system overcomes 
this problem. 

Sigma-Aldrich Corporation, 
St. Louis, MO 

No. 322 

Dangerous Pathogen 
Identification Capability 

Biolog, Inc. has announced 
the release of the MicroLog” 

Dangerous Pathogen (DP) Data¬ 
base Supplement. With this 
product laboratories now have 
the capability to identify a number 
of important pathogenic bacteria. 

In recent years there has been 
increased international attention 
on the potential of using danger¬ 
ous pathogens as possible biologi¬ 
cal weapons. The Biolog DP 
Database provides microbiologists 
with the capability to identify and 
characterize the organisms that 
public health officials (including 
the US Centers for Disease Control 
and Prevention) have deemed as 
being of primary importance in 
bioterrorism monitoring efforts. 
The DP Database is used with 
Biolog’s popular MicroLog Micro¬ 
bial Identification/Characterization 
system to identify the following 
dangerous pathogens: Bacillus 
anthracis. Brucella melitensis, 
Yersinia pestis, Francisella tula- 
rensis, Burkholderia mallei, and 
Burkholderia pseudomallei. 

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 DP Database Supplement 
adds to the current capabilities of 
the MicroLog system that allows 
microbiologists to accurately 
identify over 1,400 species/genera 
of anaerobic and aerobic bacteria 
and yeast. 

Biolog, Inc., Hayward, CA 

No. 323 

Wireless Data Corporation 

New High RPM Ti’ansducer 
Telemetry System from 

Wireless Data Corporation 

Wireless Data Corporation 
introduces the new Model 

2100 high RPM data coupler. 
The Model 2100 is a clamp-on, 

short range r.f. telemetry system 
which can be used to measure 
rotational torque, torsional vib¬ 
rations, bending strains, thrust, 
acceleration, pressure, load, and 
temperatures on rotating shafts. 
The system requires no mechanical 
modification to the existing 
shafting. Reliable and accurate 
data can be obtained via strain 
gages, RTDs, pressure transducers, 
piezoresistive accelerometers, 
and other full bridge transducers. 

Installation requires only 1.25" 
of clear shafting (axially), and 
introduces minimal weight and 
volume to the overall mechanical 
system. The Model 2100 is capable 
of operation from DC to 13,500 
RPM, at temperatures up to 125°C, 
and is immune to vibration and 
shock found in industrial and 
aerospace applications, including 

actual flight conditions on high 
performance aircraft and helicop¬ 
ters. 

The unique, patented CAT 
feature (Calibrate AnyTime), 
permits automatic shunt calibra¬ 
tion, even while the shaft is 
rotating, thus insuring continuous 
accurate readings. The Model 2100 
system also features the 
PowerGuard indicator, which 
informs the operator of system 
power status without having to 
stop the shaft and uncover connec¬ 
tions for a voltmeter measurement. 

Wireless Data Corporation, 
Mountain View, CA 

No. 324 

Versatile Digital Micro¬ 
scope Camera from Zeiss 

Carl Zeiss, Inc. introduces the 
new SV Micro universal digital 

camera for microscopy with an 
excellent price/performance ratio. 
The camera can be used for all 
applications from biomedical to 
materials analysis and quality 
assurance. Because it generates 
perfect image quality in both 
black/white and color, the camera 
can be used for routine and 
research applications. Its excellent 
dynamics make this camera ideal 
for bright-field, DIC or phase- 
contrast imaging techniques. 

The SV Micro uses modem 
sensor technology and in combina¬ 
tion with an integrated color filter 
wheel offers clear advantages over 
1 DDC chip and 3 CCD chip 
cameras in both resolution and 
image quality. By sampling the 
color values for each of the 
three-color channels in the same 
position, it is possible to achieve 
brilliant color with perfect resolu¬ 
tion without color interpolation. 

The online image appears on 
the monitor as a live and full- 
format image in black/white. This 
means that the focus and frame 

can be easily adjusted. SV Micro 
can perform image acquisition at 
two different resolution levels, 
in black/white as well as in color. 
The images can be saved to your 
computer in a matter of seconds. 

The SV Micro is easy to 
operate using the AxioVision 
digital image processing and 
archiving software. Integrated 
microscope control allows the 
entire process from recording to 
archiving the image to be done 
efficiently and consistently using 
one program. 

SV Micro can be used on any 
microscope with a C-mount and 
can also be employed for photo¬ 
micrography with standard 
objectives. The standard SCSI 
connection to the PC ensures that 
the camera can be connected 
easily without the need for more 
complex changes to your 
computer’s hardware. 

Carl Zeiss, Inc., Thornwood, 
NY 

No. 325 

Avoid Microbial Cross- 

Contamination with New 

Silliker Video 

U A voiding Microbial Cross- 
Contamination,” the new 

employee training video from 
Silliker Laboratories, teaches food 
plant workers how to prevent the 
transfer of harmful microorgan¬ 
isms to finished products. 

During a typical work day, the 
video illustrates how microorgan¬ 
isms can be passed on to finished 
products by improper employee 
traffic patterns, equipment, 
unsanitized tools, poor personal 
hygiene, and more. According to 
the Centers for Disease Control, 
poor personal hygiene of food 
workers is one of the leading 
rep)orted practices contributing 
to foodborne disease outbreaks. 
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liidusIryProducts, continued 

I'he video, which is available 
in 1-nglish and Spanish, provides 
an overview of the origin of 
microorganisms, how microorgan¬ 
isms enter the plant environment, 
and the threat microbial cross¬ 
contamination poses to food 
safety. Food industry recognized 
(iMP principles are used through¬ 
out the video to teach employees 
how to prevent common and 
sometimes costly cross-cont¬ 
amination occurrences. 

Used alone or in conjunction 
with other CIMP training materials, 
“Avoiding Microbial Cross-Contam¬ 
ination” is a cost-effective and 
practical tool to train staff. 

The video is available for $189 
and is the fifth installment in 
Silliker Laboratories’ popular CMP 
training series. Complimentary 
videos in the series include: “Food 
for Thought — The CMP Quiz 
Show,” ($209), “F.mployee Hy¬ 
giene Practices,” “Guidelines for 
Maintenance Personnel,” and 
“Process Control Practices” ($189 
each). All five are available in 
English and Spanish and include a 
free facilitator’s training guide. To 
order visit the Silliker Web site at 
www.silliker.com or call 800.829. 
7879. 

Silliker Laboratories Group, 
Inc., Thornwood, NY 

No. 326 

DNA Isolation from Food 

System from Promega 

Saves Time with Greatiy 
Simpiitied Handling 

The Wizard* Magnetic DNA 
Purification System for Food 

resolves the problem of lengthy 
purification procedures and 
variable DNA quality using 
patented Magnesil™ Paramagnetic 
Particle (PMP) technology. DNA 

purified from food provides the 
starting point for P(;:R testing for 
GMO (genetically modified 
organisms) in many foods. How¬ 
ever, the variability encountered in 
different food matrices can lead to 
extensive processing steps and i 
poor yield and quality of DNA 
hindering accurate P('R analysis. 
The Wizard® Magnetic DNA 
Purification System for Food: 

Saves time: A 70% savings in 
time over other methods of food 
DNA purification. 

Easy to use: Simplified han¬ 
dling with Magnesil'" PMPs and 
minimal centrifugation steps. 

Versatile and robust: Validated 
with a broad variety of food 
samples and quality controlled for 
consistent PCR amplification. 

The Wizard* Magnetic DNA 
Purification System for Food 
improves economy in four ways: * 
DNA purification is completed in 
one-quarter the time compared to 
other methods, the decrease in 
time saves labor costs, the kit 
format reduces overall consumable 
costs, and the ability to automate 
the system increases efficiency 
as a greater number of samples 
may be processed per experiment. 

This new system purifies 
genomic DNA from a wide variety 
of foods including corn and soy 
seeds, processed foods such as 
cornmeal, corn starch, soy flour, i 
cornflakes, soy milk, tofu and food ' 
samples with low DNA content 
and difficult technical obstacles 
such as soy lecithin and vegetable 
oils. The system provides highly 
pure DNA suitable for detection 
of GMO in food. For corn meal, 
as many as lOO PCR amplifications 
may be performed per sample. 

Promega Corporation, Madi- j 
son, WI 

No. 327 

CEA Instruments, Inc. 

New lAQ Unit Monitors CO^ 
Pius More from CEA 

instruments, Inc. 

The newly expanded GD-444 
Series of personal-size, 

infrared carbon dioxide analyzers 
can now also measure and display 
temperature and relative humidity 
levels. Other gas sensors such as 
carbon monoxide (CO) or oxygen 
(O,) can also be added. Carbon 
dioxide full ranges up to 1%, 10%, 
or 100% are available with auto¬ 
ranging or single range resolution. 

Weighing less than a pound, 
the GD-444 Series includes an 
internal sample pump, backlight, 
adjustable alarms, digital display, 
outputs, and numerous push 
button options. Standard accesso¬ 
ries include a battery charger, AC 
power supply, tubing, and manual. 
Carrying cases, calibration kits, 
and a built in datalogger with cable 
and software are some of the 
optional accessories available. 

The GD-444 Series is appli¬ 
cable for use in office ventilation 
systems, cooling systems, hazard¬ 
ous environments, laboratory and 
research projects, food related 
industries, breweries, mushroom 
growing, greenhouse horticulture, 
welding, and various other applica¬ 
tions where carbon dioxide or lAQ 
levels need monitoring. 

CEA Instruments, Inc., 
Emerson, NJ 

No. 328 
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Dairy, Food and Environmental Sanitation, Vol. 20, No. 12, Pages 981-986 

Copyright© International Assoriotion (or Food Protection, 6200 Aurora Ave., Suite 200W, Des Moines, lA 50322 

3-A® Sanitary Standards for 
Filters Using Single Service Filter Media, 

Number 10-04 

Formulated by 
International Association of Food Industry Suppliers (lAFIS) 

International Association for Food Protection (lAFP) 
United States Public Health Service (USPHS) 

The Dairy Industry Committee (DIC) 
United Stated Department of Agriculture - Dairy Programs (USDA ) 

The European Hygienic Equipment Design Group (FHEDG) 

It is the purpose of the lAFIS, lAFP, USPHS, DIC, USDA, and FHEDG in eonnection with the development of 
the 3-A Sanitary Standards Program to allow and encourage full freedom for inventive genius or new developments. 
Milk, milk product, and other comestibles filter specifications heretofore or hereafter developed which so differ 
in design, materials, and fabrication or otherwise as not to conform to the following standards but which, in the 
fabricator’s opinion, are equivalent or better, may be submitted for the joint consideration of the lAFIS, lAFP, 
USPHS, DIC, USDA, and FHEDG at any time. The 3-A Sanitary Standards and 3-A Accepted Practices provide hygienic 
criteria applicable to equipment and systems used to produce, process, and package milk, milk products, and other 
perishable foods or comestible products. Standard English is the official language of 3-A Sanitary Standards and 
3-A Accepted Practices. 

A SCOPE 

A1 These standards cover sanitary aspects of 
enclosed filtration equipment that uses single 
service filter media for filtering milk and milk 
products. 

A2 In order to conform to these 3-A Sanitary 
Standards, filters shall comply with the 
following design, material, and fabrication 
criteria.' 

B DEFINITIONS 

B1 Product. Shall mean milk and milk products, 
or other comestibles. 

B2 Filter. Shall mean enclosed filtration equip¬ 
ment that uses single service filter media 
during the transmission of milk and milk 
products. 

B3 Surfaces 

B3.1 Product Contact Surface: Shall mean all 
surfaces that are exposed to the product, or 
from which liquid may drain, drop, or be 
drawn into the product. 

B3.2 Nonproduct Contact Surface: Shall mean all 
other exposed surfaces. 

B4 Cleaning 

B4. 1 Mechanical or Mechanically Cleaned: Shall 
mean soil removal by impingement, circula¬ 
tion, or flowing chemical detergent solutions 
and water rinses onto and over the surfaces 
to be cleaned by mechanical means in 
equipment or systems specifically designed 
for this purpose. 

B4.2 Manual (COP) Cleaning: Shall mean soil 
removal when the equipment is partially or 
totally disassembled. Soil remtwal is effected 

'Use current revisions or editions of all referenced 
documents cited herein. 

DECEMBER 2000 - Dairy, Food and Environmental Sanitation 981 



Nonmetals with chemical solutions and water rinses 
with the assistance of one or a combination 
of brushes, nonmetallic scouring pads and 
scrapers, high or low pressure hoses and 
tank(s) which may be fitted with recirculat¬ 
ing pump(s), and with all cleaning aids 
manipulated by hand. 

B5 Easily or Readily Removable'. Shall mean 
quickly separated from the equipment with 
the use of simple hand tools if necessary. 

B6 Jnspectable: Shall mean all product contact 
surfaces can be made available for close 
visual observation. 

B7 Simple Hand Tools'. Shall mean implements 
normally used by operating and cleaning 
personnel such as a screwdriver, wrench or 
mallet. 

B8 Nontoxic Materials'. Shall mean those 
substances which under the conditions of 
their use are in compliance with applicable 
requirements of the Food, Drug, and Cos¬ 
metic Act of 1938, as amended. 

B9 Corrosion Resistant'. Shall mean the surface 
has the property to maintain its original 
surface characteristics for its predicted 
service period when exposed to the condi¬ 
tions encountered in the environment of 
intended use, including expected contact 
with product and cleaning, sanitizing, or 
sterilization compounds or solutions. 

C MATERIALS 

Cl Metals 

Cl. 1 Product contact surfaces shall be of stainless 
steel of the American Iron and Steel Institute 
(AISI) 300 (except 301 and 302) Series^ or 
corresponding Alloy Cast Institute^ (ACI) 
types (See Appendix, Section E), or metal 
which under conditions of intended use is at 
least as corrosion resistant as stainless steel of 
the foregoing types, and is nontoxic and 
nonabsorbent. 

The data for this series are contained in the AISI Steel 
Products Manual, Stainless & Heat Resisting Steels, 
Table 2-1. Available from the American Iron and Steel Society, 
186 Thom Hill Road, Warrendale, PA 15086. Phone; (724) 
776-1535. 

'Steel Founders Society of America, Cast Metal Federation 
Building, 455 State Street, Des Plaines, IL 60016. Phone: (708) 
299-9160. 

C2 

C2.1 Rubber and rubber-like materials may be 
used for gaskets, sealing applications, and 
parts having the same functional purposes. 

C2.1.1 Rubber and rubber-like materials, when used 
for the above-specified application(s), shall 
conform to the applicable provisions of the 
3-A Sanitary Standards for Multiple-Use 
Rubber and Rubber-Like Materials Used as 
Product Contact Surfaces in Dairy Equip¬ 
ment, Number 18-. 

C2.2 Plastic materials may be used for gaskets, 
sealing applications, and parts having the 
same functional purposes. 

C2.2.1 Plastic materials, when used for the above- 

specified application(s), shall conform to the 
applicable provisions of the 3-A Sanitary 
Standards for Multiple-Use Plastic Materials 
Used as Product Contact Surfaces for Dairy 
Equipment, Number 20-. 

C2.3 Cotton, linen, or synthetic materials may be 
used for single service filter media. These 
materials shall be nontoxic, nonshedding, 
relatively insoluble, and shall not impart a 
flavor to the product. 

C3 Nonproduct Contact Surfaces 

C3.1 All nonproduct contact surfaces shall be of 
corrosion-resistant material or material that is 
rendered corrosion resistant. If coated, the 
coating used shall adhere. All nonproduct 

contact surfaces shall be relatively nonabsor¬ 
bent, durable, and cleanable. Parts removable 
for cleaning having both product contact and 
nonproduct contact surfaces shall not be 
painted. 

Criteria for hygienic welds may be found in AWS/ANSI 
D18.1 — Specification for Welding of Austenitic Stainless 
Steel Tube and Pipe Systems in Sanitary (Hygienic) Applica¬ 
tions. Available from the American Welding Society, 550 N.W. 
Lejeune Rd., Miami, FL 33126. Phone: (305) 443-9353, fax: 
(305) 443-7559, e-mail: info@amweld.org; and EHEDG Doc. 9 
- Welding Stainless Steel to Meet Hygienic Requirements. 
Available from the European Hygienic Equipment Design 
Group, Ellen Moens, Avenue Grand Champ 148, 1150 
Brussels, Belgium. Phone; +32 2 761 7408; Fax: +32 2 763 
0013; e-mail: moens@nsf.org. 
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D FABRICATION 

D1 Surface Texture 

Dl.l All product contact surfaces shall have a 
finish at least as smooth as a No. 4 ground 
finish on stainless steel sheets and be free of 
imperfections such as pits, folds, and crev¬ 
ices in the final fabricated form, except for 
the single service filter media. (See Appen¬ 
dix, Section F.) 

D2 Permanent Joints 

D2.1 All permanent joints in metallic product 
contact surfaces shall be continuously 
welded."* 

D2.1.1 Permanent joints shall produce product 
contact surfaces, which are at least as smooth 
as a No. 4 ground finish on stainless steel 
sheets and which are free of imperfections 
such as pits, folds, and crevices. 

D3 Cleaning and Inspectability 

D3.1 A filter, excluding single-service filter media, 
that is to be mechanically cleaned shall be 
designed so that the product contact surfaces 
of the filter and all nonremoved appurte¬ 
nances thereto can be mechanically cleaned 
and are easily accessible, readily removable, 
and inspectable. 

D3.2 Product contact surfaces not designed to be 
mechanically cleaned shall be easily acces¬ 
sible for cleaning and inspection either when 
in an installed position or when removed. 
Demountable parts shall be readily remov¬ 
able. 

D4 Draining 

D4. 1 Product contact surfaces shall be self¬ 
draining except for normal clingage. 

D5 Fittings 

D5.1 All sanitary fittings and connections shall 
conform to the applicable provisions of the 
3-A Sanitary Standards for Sanitary Fittings for 
Milk and Milk Products, Number 63-. 

D6 Gaskets 

D6. 1 Gaskets having a product contact surface 
shall be removable. 

D6.2 Gasket retaining grooves in product contact 
surfaces shall be no deeper than their width. 

D7 Radii 
D7.1 All internal angles of less than 135° on 

product contact surfaces shall have radii of 
not less than 1/16 in. (1.59 mm), except that: 

D7.1.2 Radii in standard O-ring grooves shall be as 
specified in Appendix, Section G. 

D7.1.3 Radii in nonstandard O-ring grooves shall be 
those radii closest to a standard O-ring as 
specified in Appendix, Section G. 

D7.1.4 Radii in grooves in gaskets or gasket retaining 
grooves shall be those provided for in Section 
D5.1. 

D8 Threads 

D8.1 There shall be no threads on product contact 
surfaces. 

D9 Springs 

D9.1 Any coil spring having product contact 
surfaces shall have at least 3/32 in. (2.38 mm) 
openings between coils, including the ends 
when the spring is in a free piosition. 

DIO Perforated Product Contact Surfaces 

DIO. 1 Perforations in the filter medium support 
shall be not less than 3/32 in. (2.38 mm) in 
diameter and shall be readily accessible for 
cleaning. All perforations shall be free of 
burrs. 

Dll Nonproduct Contact Surfaces 

D11.1 Nonproduct contact surfaces shall have a 
smooth finish, be free of pockets, crevices, 

and be readily cleanable, and those surfaces 

to be coated shall be effectively prepared for 
coating. 

APPENDIX 

E STAINLESS STEEL MATERIALS 

Stainless steel conforming to the applicable 
chemical composition ranges established by 
A ISP for wrought products (Table 1), or by 
ACI^ for cast products (Table 2), should be 
considered in compliance with the require¬ 
ments of Section Cl herein. Where welding 
is involved, the carbon content of the stain¬ 
less steel should not exceed 0.08%. 
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TABLE 1 

WROUGHT PRODUCTS TYPICALLY USED 

UNS# ASTM' AISI/SAE^ Properties 

S30300 A-582 303 
Free-Machining 

S.S.; Austenitic 

S30400 304 Austenitic S.S. 

S30403 304L 
Low Carbon 

Austenitic S.S. 

S31600 316 

S31603 m 316L 

*Molybdenum 

TABLE 2 

1 CAST PRODUCTS ! 

UNS# ACU Common 
Names 

J92500 
A-351 
A-743 
A-744 

CF-3 Cast 304L 

J92800 
A-351 
A-743 
A-744 

CF-3M Cast 316L 

J92600 
A-351 
A-743 
A-744 

CF-8 Cast 304 

J92900 
A.351 
A-743 
A-744 

CF-8M Cast 316 

J92180 A-747 CB7 Cu-1 Cast 17-4 PH 

J92110 A-747 CB7 Cu-2 Cast 15-5 PH 

N26055 A-494 CY5Sn BiM Alloy 88 

J92701 A-743 CF-16F 
Free 

Machining 
Austenitic S.S. 

F PRODUCT CONTACT SURFACE FINISH 

Surface finish equivalent to 150 grit or better 

as obtained with silicon carbide properly 

applied on stainless steel sheets is consid¬ 

ered in compliance with the requirements of 

Section D1 herein. A maximum of 32 gin, 

(0.80 gm), when measured according to the 

recommendations in American National 

Standards Institute (ANSI)/American Society 

of Engineers (ASME/’. 

(i O-RING GR(X)VE RADII 

TABLE 3 

Groove Radii Dimensions for Standard 0-Rings 

0-Ring 0-Ring 0-Ring 

Cross Cross Cross Minimum 

Section, Section, Section, Groove 

Nominal Actual Actual Radius 

(AS568’) (AS 568) (ISO 36011*) 

1/16 in. 0.070 in. 1.80 mm 0.016 in. 
(0.406 mm) 

3/32 in. 0.103 in. 2.65 mm 0.031 in. 
(0.787 mm) 

1/8 in. 0.139 in. 3.55 mm 0.031 in. 
(0.787 mm) 

3/16 in. 0.210 in. 5.30 mm 0.062 in. 
(1.575 mm) 

1/4 in. 0.275 in. 7.00 mm 0.094 in. 

(2.388 mm) 

H ENGINEERING DESIGN AND TECHNICAL 

CONSTRUCTION FILE 

The following is an example of an engineer¬ 

ing design and technical construction file 

(EDTCF) to be maintained by the fabricator 

as evidence of complying with 3-A Sanitary 

Standards or 3-A Accepted Practices. (The 

file may contain more or less information as 

applicable to the equipment or system.) 

H1 Purpose 

H1.1 To establish and document the material, 

fabrication, and installation (where appropri¬ 

ate) requirements for the engineering design 

and technical construction files for all 

products, assemblies, and sub-assemblies 

supplied by the manufacturer thereof to be in 

compliance with the sanitary criteria found 

in 3-A Sanitary Standards or 3-A Accepted 

Practices. It is recommended that the engi¬ 

neering and construction file or files be 
submitted with applications for 3-A Symbol 

use authorization. 

’Available from AS'FM, 100 Barr Harbor Drive, West 
C:onshohoeken, PA 19428-2959. Phone: (610)832-9500. 

'’Available from the American Society of Mechanical Engi¬ 
neers, 345 liast 4"th Street, New York, NY 10017-2392. 
Phone: (212)705-7722. 

' The document establishing these standard dimensions is 
Aerospace Standard (AS) 568, published by SAE, 400 Com¬ 
monwealth Drive, Warrendale, PA 15086. Phone: (412) 77(> 
4970). 

"The document establishing these standard dimensions is ISO 
.3601-1: 1988 (E), published by the International Organization 
for Standardization (ISO), 1 Rue de Varembe, Case Postale 58, 
CH 1 1211, Geneva, Switzerland. Phone: (41-22-7.34-1240) 
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H2 

H2.1 

H2.1.1 

H3 

H3.1 

H3.2 

H4 

H4.1 

H5 

H5.1 

H5.2 

H6 

H6.1 

Scope 

This EDTCF applies to equipment specified 
by; 

3-A Sanitary Standards for Milk and Milk 
Products Filters Using Single Service Filter 
Media, Number 10-. 

Responsibilities 

This FDTCF is maintained by: The Engineer¬ 
ing Manager (or other company official) 
{name and title of responsible official} is 
responsible for maintaining, publishing, and 
distributing this EDTCF. 

Implementation: All divisions, specifically 
development engineering, standards engi¬ 
neering, sales engineering, and product 
departments are responsible for implement¬ 
ing this EDTCF. 

Applicability 

The 3-A Sanitary Standards and 3-A Accepted 
Practices are voluntarily applied as suitable 
sanitary criteria for dairy and food process¬ 
ing equipment. 3-A Sanitary Standards are 
referenced in the Grade A Pasteurized Milk 
Ordinance: “Equipment manufactured in 
conformity with 3-A Sanitary Standards 
complies with the sanitary design and 
construction standards of this Ordinance.” 

References 

List any additional regulations that apply to 
the equipment or system covered by this 
EDTCF. 

Date of conformity or 3-A Symbol Authoriza¬ 
tion and certificate number, if authorized. 

Design and Technical Construction File 

The Engineering Design and Technical 
Construction File may consist of the follow¬ 
ing: 

a. an overall drawing of the subject equip¬ 
ment; 

b. full detailed drawings, accompanied by 
any calculations, notes, test results, etc. 
required to check the conformity of the 
equipment with the 3-A Standards or 3-A 
Practices; 

c. a list of: 
(1) the essential requirements of the 

standards or practices; tests carried 
(2) other technical specifications, 

which were used when the equip- H6.4 
ment was designed; 

d. a description of methods adopted; 
e. if essential, any technical report or 

certificate obtained from a competent 
testing body or laboratory; 

f. any technical report giving the results of 
out internally by Engineering or others; 

g. documentation and test reports on any 
research or tests on components, assem¬ 
blies and/or the complete product to 
determine and demonstrate that by its 
design and construction the product is 
capable of being installed, put into 
service, and operated in a sanitary 
manner (optional); 

h. a determination of the foreseeable 
lifetime of the product (optional); 

i. a copy of the instructions for the product 
(Instruction Manuals/Instruction Books); 

j. for serial manufacturing, the internal 
measures that will be implemented to 
insure that the equipment will continue 
to be manufactured in conformity with 
the provisions of the 3-A Sanitary Stan¬ 
dards or 3-A Accepted Practices; 

k. engineering reports; 
l. laboratory reports; 
m. bills of material; 
n. wiring diagrams, if applicable; 
o. sales order engineering files; 
p. hazard evaluation committee reports, 

if executed; 
q change records; 
r. customer specifications; 
s. any notified body technical reports and 

certification tests; 
t. copy of the 3-A Symbol authorization, 

if applicable. 

H6.2 The file does not have to include detailed 
plans or any other specific information 
regarding the sub-assemblies, tooling, or 
fixtures used for the manufacture of the 
product unless a knowledge of them is 
essential for verification of conformity 
with the basic sanitary requirements found 
in 3-A documents. 

H6.3 The documentation referred to in H6.1 above 
need not permanently exist in a material 
manner in the EDTCF, but it must be possible 
to assemble them and make them available 
within a period of time commensurate with 
its importance (one week is considered 
reasonable time). As a minimum, each 
product EDTCF must physically contain an 
index of the applicable documents of H6.1 
above. 

The EDTCF may be in hard copy or software 
form. 
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Confidentiality 

The EDTCF is the property of the manufac¬ 
turer and is shown at their discretion, except 
that all or part of this file will be available to 
the 3-A Symbol Council or a regulatory 
agency for cause and upon request. 

File Location 
The EDTCF shall be maintained at {location}. 

File Retention 

The EDTCF (including all documentation 
referred to in H6.1) shall be retained and kept 

available for 12 years following the date of 

placing the product in use or from the last 

unit produced in the case of series manufac- 

These standards had editorial and technical changes and are effective November 12, 2000. 
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Dairy, Food and Environmental Sanitation, Vol. 20, No. 12, Pages 987-998 

Copyright® International Assoriotion for Food Protection, 6200 Aurora Ave., Suite 200W, Des Moines, lA 50322 

3-A® Sanitary Standards for Equipment 
for Packaging Viscous Products, 

Number 23-03 

Formulated By 

International Association of Food Industry Suppliers (lAFIS) 

International Association for Food Protection (lAFP) 

United States Public Health Service (USPHS) 

The Dairy Industry Committee (DIC) 

United Stated Department of Agriculture - Dairy Programs (USDA) 

The European Hygienic Equipment Design Group (EHEDG) 

It is the purpose of the lAFIS, lAFP, USPHS, DIC, USDA, and EHEDG in connection with the development of 
the 3-A Sanitary Standards Program to allow and encourage full freedom for inventive genius or new developments. 
Viscous products packaging equipment specifications heretofore or hereafter developed which so differ in design, 
materials, and fabrication or otherwise as not to conform to the following standards but which, in the fabricator’s 
opinion, are equivalent or better, may be submitted for the joint consideration of the lAFIS, lAFP, USPHS, DIC, 
USDA, and EHEDG at any time. The 3-A Sanitary Standards and 3-A Accepted Practices provide hygienic criteria 
applicable to equipment and systems used to produce, process, and package milk, milk products, and other perish¬ 
able foods or comestible products. Standard English is the official language of 3-A Sanitary Standards and 3-A Ac¬ 
cepted Practices. 

A SCOPE 

A1 These standards cover the sanitary aspects of 
unitized equipment for holding, opening, 
forming, dispensing, filling, closing, sealing, 
or capping containers for viscous products, 
or wrapping viscous products, and all parts 
essential to these functions. The equipment 
shall perform one or more of the follow-ing 
functions: 

1. Holding the container preparatory 
to further processing 

2. Opening the container 
3- Forming the container 
4. Dispensing a preformed container 
5. Applying and sealing a supplementary 

fitment 
6. Other processing equipment, as defined 

herein 
7. Filling the container 
8. Closing the container 

‘Use current revisions or editions of all referenced documents 
cited herein. 

9. Sealing the container 
10. Capping the container 
11. Wrapping the container 
12. Applying a tamper-evident security seal. 

The equipment shall start at the point(s) 
where the product, container, container 
blank, container material or wrapping 
material first enters the equipment. The 
equipment shall end where the packaged 
product exits the unitized equipment. 

A2 These standards do not pertain to the con¬ 
tainer, to free-standing container forming 
equipment or to other equipment such as 
labelers, printers, daters, cappers, applicators 
of supplementary fitments or devices or 
wrappers not furnished as part of the unit¬ 
ized equipment, nor shall it apply to fillers of 
nonviscous products. 

A3 In order to conform to these 3-A Sanitary 
Standards, equipment for packaging viscous 
products shall comply with the following 
design, material, and fabrication criteria and 
the applicable documents referenced herein*. 
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B DEFINITIONS Surfaces 

B1 Product: Shall mean viscous comestibles such 
as frozen desserts, cottage cheese, sour 
cream, yogurt, butter, spreads, cream cheese, 
processed cheese and other similar viscous 
products, including added ingredients. 

B2 Viscous: Shall mean semifluid product which 
is pumpable or f lowable at packaging 
condition. 

B3 Container: Shall mean a single service 
packaging enclosure or material being 
formed into the package, including its body, 
cap, cover, fitment or closure, and a wrapper 
or other structure, capable of holding the 
product. 

B4 Mechanical Holding, Opening, Forming, 
and Dispensing Equipment: Shall mean the 
equipment for performing all or part of the 
following integral functions of feeding, 
holding, forming, seaming, opening and 
dispensing the containers. 

B5 Mechanical Filling Equipment: Shall mean 
the equipment for filling the container with 
the product. 

B6 Mechanical Capping, Closing, Sealing, and 
Wrapping Equipment: Shall mean the 
equipment for capping, closing, sealing the 
container and applying the security seal, or 
wrapping the product. 

B7 Other Processing Equipment: Shall mean 
product handling equipment such as pumps, 
mixers, blenders, hoppers, ingredient 
feeders, and texturizers, integral to the filler 
equipment, which process, treat, flavor or 
add supplements to the product immediately 
prior to filling. 

B8 Unitized: Shall mean the connection, assem¬ 
bly, or attachment of functional subunits, in 
a permanent manner (e.g., welding or with 
fasteners), to form the complete machine. 

^MIL-S-13165C (1), November 1991, Military Specification: 
Shot Peening of Metal Parts. Available from Standardization, 
Document Order Desk (Department of Navy), 700 Robbins 
Avenue, Building 4, Section D, Philadelphia, PA 19111-5094. 
Phone; (215) 697-2179. 

B9 

B9.1 Product Contact Surfaces: Shall mean all 
surfaces which are exposed to the product, 
surfaces from which liquids may drain, drop, 
or be drawn into the product or into the 
container, and surfaces that touch the 
product contact surfaces of the container. 

B9.2 Nonproduct Contact Surfaces: Shall mean all 
other exposed surfaces. 

B9.2.1 Splash Contact Surfaces: Shall mean all other 
nonproduct contact surfaces that during 
normal use are subject to accumulation of 
soil and which require routine cleaning. 

BIO Cleaning 

B10.1 Mechanical Cleaning or Mechanically 
Cleaned: Shall denote cleaning solely by 
circulation and/or flowing chemical deter¬ 
gent solutions and water rinses onto and over 
the surfaces to be cleaned, by mechanical 
means. 

BIO.2 Manual (COP) Cleaning: Shall mean soil 
removal when the equipment is partially or 
totally disassembled. Soil removal is effected 
with chemical solutions and water rinses 
with the assistance of one or a combination 
of brushes, nonmetallic scouring pads and 
scrapers, high or low pressure hoses and 
tank(s) which may be fitted with recirculat¬ 
ing pump(s), and with all cleaning aids 
manipulated by hand. 

Bll Surface Modifications 

B11.1 Surface Treatments: Shall mean a process 
v/hereby chemical compositions or mechani¬ 
cal properties of the existing surface are 
altered. There is no appreciable, typically less 
than 1 pm, build-up of new material; or 
removal of existing material. 

B11.1.1 Surface treatments include: 

1. Mechanical (shot peening'^, polishing) 
2. Thermal (surface hardening laser, 

electron beam) 

'Federal Specification #QQ-C-320B for Chromium Plating 
(Electrodeposited), June 1954 with Amendment 4 on April 
10, 1987. Federal Specification #QQ-N-2S>0A for Nickel 
Plating (Electrodeposited), November 12, 1971. Available 
from the General Services Administration, Federal Supply 
Services Bureau, Specification Section, 470 East L’Enfant 
Plaza, Suite 8100, Washington, D.C. 20407. Phone: (202) 
755-0325. 
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3. Diffusion (carburizing, nitriding) 
4. Chemical (etching, oxidation) 
5. Ion Implantation 
6. Electropolishing 

B11.2 Coatings: Shall mean the results of a process 
where a different material is deposited to 
create a new surface. There is appreciable, 
typically more than 1 pm, build-up of new 
material. The coating material does not alter 
the physical properties of the substrate. 

B11.2.1 Coating processes include; 

1. Chemical (conversion coatings) 
2. Engineering Plating (e.g.. Electrodeposi¬ 

tion' gold) 
3. Thermal spraying (e.g., flame, plasma, 

arc spray) 
4. Physical Vapor Deposition 
5. Chemical Vapor Deposition 
6. Overlays and Encapsulation 

B12 Bond: Shall mean the adhesive or cohesive 
forces holding materials together. This 
definition excludes press and shrink fits. 

B13 Arithmetical Mean (R J: Shall be the arith¬ 
metical mean of the absolute values of the 
profile departure within a sampling length'. 

B14 Sanitizing or Sanitization: Shall mean a 
process applied to a cleaned surface which is 
capable of reducing the numbers of the most 
resistant human pathogens by at least 5 log,^ 
reductions (99.999%) to 7 log,^ reductions 
(99.99999%) by applying accumulated hot 
water, hot air, or steam, or by applying an 
EPA-registered sanitizer according to label 
directions. Sanitizing may be effected by 
mechanical or manual methods. 

Supplementary Fitment or Device: Shall 
mean any component or assembly which is 
attached to the container. Examples include 
but are not limited to pour spouts, closures, 
handles and tamper evident seals. 

Bl6 Sterilization: Shall mean a process effected 
by heat, chemicals, or other mechanical 

'Additional information on arithmetical mean (R^) is con¬ 
tained in ANSI B.46.1-1978. Available from The American 
National Standards Institute, 1430 Broadway, New York, NY 
10018. Phone; (212-354-3300). 

means that destroys all vegetative bacteria 
and inactivates relevant bacterial spores. 

B17 Easily or Readily Removable: Shall mean 
quickly separated from the equipment with 
the use of simple hand tools if necessary. 

B18 Easily or Readily Accessible: Shall mean a 
location which can be safely reached by 
personnel from the floor, platform, or other 
permanent work area. 

B19 Inspectuble: Shall mean all product contact 
surfaces can be made available for close 
visual observation. 

B20 Simple Hand Tools: Shall mean implements 
normally used by operating and cleaning 
personnel such as a screwdriver, wrench, or 
mallet. 

B21 Nontoxic Materials: Shall mean those 
substances which under the conditions of 
their use are in compliance with applicable 
requirements of the Food, Drug, and Cos¬ 
metic Act of 1938, as amended. 

B22 Corrosion Resistant: Shall mean the surface 
has the property to maintain its original 
surface characteristics for its predicted 
service period when exposed to the condi¬ 
tions encountered in the environment of 
intended use, including expected contact 
with product and cleaning, sanitizing, or 
sterilization compounds or solutions. 

C MATERIALS 

Cl Metals 

Cl.l All product contact surfaces shall be of 

stainless steel of the American Iron and Steel 

Institute (AISI) 300 Series’, (except 301 and 
302), or corresponding Alloy Cast Institute 
(ACI) types^’ or metal which under conditions 
of intended use is at least as corrosion 
resistant as stainless steel of the foregoing 
types, and is non toxic and nonabsorbent. 
(See Appendix, Section E.) 

'The data for this series are contained in the AISI Steel 
Products Manual, Stainless & Heat Resisting Steels, Table 
2-1. Available from the American Iron and Steel Society, 
410 Commonwealth Drive, 'Varrendale, PA 15086. Phone: 
(412)776-1535. 

'’Steel Founders Society of America, Cast Metal Federation 
Building, 455 State Street, Des Plaines, IL 60016. Phone; (708) 
299-9160. 

B15 
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Cl .2 Surfaces for holding, forming, opening, 
dispensing, closing, capping, sealing, or 
wrapping equipment which touch the 
product contact surfaces of the container 
or from which liquids may drain, drop or 
be drawn into the container made of the 
materials provided for in Cl. 1 may have 
their product contact surfaces modified 
by surface treatments. 

Cl.3 Surfaces for holding, forming, opening, 
dispensing, closing, capping, sealing, or 
wrapping equipment which touch the 
product contact surfaces of the container 
or from which liquids may drain, drop or 
be drawn into the container may be covered 
by a coating of electroless nickel alloy 
conforming to applicable provisions of 
military specification MlL-C-26074 E, as 
amended"^. 

C2 Nonmetals 

C2.1 Rubber or rubber-like materials may be used 
for filling nozzles, plungers, compression- 
type valve plugs, gaskets, diaphragms, 
O-rings, rollers, belts, sealing rings, slingers, 
drip shields, protective caps for sanitary 
connections, container opening, dispensing, 
forming, capping, wrapping and closing 
parts, filler valve parts, seals, short flexible 
tubing, agitators, agitator seals, scrapers, 
rotors, augers, impellers, mixing paddles, 
stators and housings and parts having the 
same functional purposes, may be made of, 
or covered with, rubber or rubber-like 
materials. 

C2.1.1 Rubber and rubber-like materials when used 
for the above-specified applications shall 
comply with the applicable provisions of the 
3-A Sanitary Standards for Rubber and 
Rubber-Like Materials Used as Product 
Contact Surfaces in Dairy Equipment, 
Number 18-. 

C2.2 Plastic materials may be used for filling 
nozzles, plungers, compression-type-valve 
plugs, gaskets, O-rings, diaphragms, rollers, 
belts, sealing rings, slingers, drip shields, 
agitator seals, agitator bearings, scrapers, 
protective caps for sanitary connections. 

■MIL-C-26074E, August 22, 1993- Military Specification: 
Coatings, Electroless Nickel Requirements For. Available 
from Standardization, Document Order Desk (Department 
of Navy), 700 Robbins Avenue, Building 4, Section D, 
Philadelphia, PA 19111-5094. Phone: (215)697-2167. 

container opening, dispensing, forming, 
capping, wrapping and closing parts, filler 
valve parts, self- adhesive release surfaces, 
seals, short flexible tubing, short connectors, 
viewing ports, rotors, agitators, augers, 
impellers, mixing paddles, stators and 
housings and parts having the same func¬ 
tional purposes, may be made of, or covered 
with, plastic materials. 

C2.2.1 Plastic materials when used for the above- 
specified applications shall comply with the 
applicable provisions of the 3-A Sanitary 
Standards for Multiple-Use Plastic Materials 
Used as Product Contact Surfaces for Dairy 
Equipment, Number 20-. 

C2.3 Rubber and rubber-like materials and plastic 
materials having product contact surfaces 
shall be of such composition as to retain their 
surface and conformation characteristics 
when exposed to the conditions encountered 
in the environment of intended use and in 
cleaning and bactericidal treatment, or 
sterilization. 

C2.4 The adhesive, if used, on bonded rubber and 
rubber-like materials and bonded plastic 
materials shall be nontoxic”. 

C2.5 Rubber and rubber-like materials and plastic 
materials having product contact surfaces 
that are a bonded coating or a covering shall 
be of such composition as to retain their 
surface and conformation characteristics 
when exposed to the conditions encountered 
in the environment of intended use and in 
cleaning and bactericidal treatment or 
sterilization. 

C2.6 When materials having certain inherent 
functional properties are required for 
specific applications, such as rotary seals and 
container forming parts, carbon and/or 
ceramic materials may be used. Carbon and 
ceramic materials shall be inert, nonporous, 
nontoxic, nonabsorbent, insoluble, resistant 
to scratching, scoring and distortion when 
exposed to the conditions encountered in the 
environment of intended use and in cleaning 
and bactericidal treatment or sterilization. 

“Adhesives shall comply with 21 CFR 175 - Indirect Food 
Additives: Adhesives and Components of Coatings. Document 
for sale by the Superintendent of Documents, U.S. Govern¬ 
ment Printing Office, Washington, D.C. 20402. Phone: (202) 
512-1800. 
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C3 Sterilizability 

C3.1 In a processing system to be sterilized by 
heat and operated at a temperature of 250‘’F 
(12r’C) or higher, all materials having 
product contact surface(s) used in the 
construction of the packaging equipment and 
nonmetallic component parts shall be such 
that they can be (1) sterilized by saturated 
steam or water under pressure (at least 15.3 
psig or 106 kPa) at a temperature of at least 
250'‘F (121‘’C) and (2) operated at the 
temperature required for processing. 

C4 Nonproduct Contact Surfaces 

C4.1 Nonproduct contact surfaces shall be of 
corrosion-resistant material or material that is 
rendered corrosion resistant. If coated, the 
coating used shall adhere. Nonproduct 
contact surfaces shall be relatively nonabsor¬ 
bent, durable, and cleanable. Parts removable 
for cleaning having both product contact and 
nonproduct contact surfaces shall not be 
painted. 

D FABRICATION 

D1 Surface Texture 

D1.1 All product contact surfaces shall have a 
finish at least as smooth as a No. 4 ground 
finish on stainless steel sheets and be free of 
imperfections such as pits, folds, and crev¬ 
ices in the final fabricated form (see Appen¬ 
dix, Section F), except that: 

D1.1.1 Surfaces used to apply sterilizing chemicals 
to the product contact surfaces of the 
package shall have a surface finish at least as 
smooth as an finish of 125 pin. (3.18 pm). 

D2 Permanent Joints 

D2.1 Permanent joints in metallic product contact 
surfaces shall be continuously welded''. 

Hoses with permanently attached sanitary 
fittings when used for short flexible connec¬ 
tions shall comply with 3-A Sanitary Stan¬ 
dards for Hose Assemblies for Milk and Milk 
Products, Number 62-. 

D3 Bonded Materials 

D3.1 Bonded rubber and rubber-like materials and 
bonded plastic materials having product 
contact surfaces shall be bonded in a manner 
that the bond is continuous and mechanically 
sound, so that when exposed to the condi¬ 
tions encountered in the environment of 
intended use and in cleaning and bactericidal 
treatment, the rubber and rubber-like 
material or the plastic material does not 
separate from the base material to which it is 
bonded. 

D4 Coatings 

D4.1 Coatings, if used, shall be free from surface 
delamination, pitting, flaking, spalling, 
blistering, and distortion when exposed to 
the conditions encountered in the environ¬ 
ment of intended use and in cleaning and 
bactericidal treatment or sterilization. 

D4.2 The minimum thickness of electrodeposited 
coatings shall not be less than 0.0002 in. 
(0.005 mm) for all product contact surfaces. 

D4.3 The minimum thickness of a coating of 
electroless nickel alloy, as specified in Cl.3 
shall not be less than 0.002 in. (0.05mm). 

D4.4 Plastic or rubber and rubber-like materials, 
when used as a coating, shall be at least 0.001 
in. (0.025 mm) thick. 

D5 Cleaning and Inspectability 

D5.1 Packaging equipment that is to be mechani¬ 
cally cleaned shall be designed so that the 
product contact surfaces of the packaging 
equipment and all nonremoved appurte¬ 
nances thereto can be mechanically cleaned 
and are easily accessible, readily removable, 
and inspectable. 

D5.2 Product contact surfaces not designed to be 
mechanically cleaned shall be easily acces¬ 
sible for cleaning and inspection either when 
in an installed position or when removed. 
Demountable parts shall be readily remov¬ 
able. 

D2.2 

‘'Criteria for hygienic welds may be found in AWS/ANSI 
D18.1 — Specification for Welding of Austenitic Stainless 
Steel Tube and Pipe Systems in Sanitary (Hygienic) Applica¬ 
tions. Available from the American Welding Society, 550 N.W. 
Lejeune Rd., Miami, FL 33126. Phone: (305) 443-9353; fax: 
(305) 443-7559; E-mail: info@amweld.org; and EHEDG Doc. 9 
- Welding Stainless Steel to Meet Hygienic Requirements. 
Available from the European Hygienic Equipment Design 
Group, Ellen Moens, Avenue Grand Champ 148, 1150 
Brussels, Belgium. Phone; +32 2 761 7408; fax: +32 2 763 
0013; E-mail: moens@nsf.org. 

DECEMBER 2000 - Dairy, Food and Environmentol Sanitation 991 



D6 Draining 

D6.1 All product contact surfaces shall be self¬ 
draining except for normal adherence. The 
bottom of the filler bowl or hopper shall have 
a minimum slope of 1/8 in. per ft (10 mm 
per m) toward the plane of the outlet(s). 

D6.2 All filler bowls and product hoppers shall be 
effectively enclosed or covered and covers 
shall be self-draining. 

D7 Openings and Covers 

D7.1 Filler bowls or product hoppers not designed 
for mechanical cleaning or sterilization with 
pressurized steam shall be equipped with 
covers which (1) shall be sufficiently rigid to 
prevent buckling, (2) if provided with 
handles, the handles shall be adequate, 
durable, conveniently located and of sanitary 
design, welded in place or formed into the 
cover materials, and, (3) unless gasketed and 
clamped, shall have downward flanges not 
less than 3/8 in. (9.52 mm) along all edges. 
The edges of all cover openings shall extend 
upward at least 3/8 in. (9.52 mm) or be fitted 
with a permanently attached sanitary pipe¬ 
line connection conforming to Dl4. 

D7.2 Nonremovable covers for filler bowls or 
product hoppers or other assemblies (1) shall 
be of a type that can be opened and main¬ 
tained in an open position, (2) shall be 
designed to be self-draining when in the 
closed position, (3) shall be designed so that 
when the covers are in any open position, 
liquid from the exterior surface shall not 
drain into the product, or on to a product 
contact surface, and (4) shall be designed so 
that when in the fully open position conden¬ 
sation from the underside of the cover will 
not drain into the product or onto a product 
contact surface. Covers of openings that will 
be held in place by gravity or vacuum may be 
of the lift-off type and may be provided with 
a clamp(s) or other device(s) to maintain 
them in position. 

D8 Agitators 

D8.1 Agitator shaft openings through the bridge or 
top enclosure shall have a minimum diameter 
of 1 in. (25.4 mm) on packaging equipment 
which requires removal of the agitator shaft 
for cleaning, or be of a diameter that will 
provide a 1 in. (25.4 mm) minimum annular 
cleaning space between the agitator shaft and 
the inside surface of the flange for the 
opening on packaging equipment which 

does not require removal of the agitator for 
the cleaning. A shield that can be raised or 
dismantled to permit the cleaning of all its 
surfaces shall be provided with means to 
protect against the entrance of dust, oil, 
insects and other contaminants into the 
packaging equipment through the annular 
space around the agitator shaft. 

D8.2 Agitators, mixing paddles and similar de¬ 
vices, if not designed for mechanical clean¬ 
ing, shall be readily accessible for manual 
cleaning and inspection either in an as¬ 
sembled position or when removed. A seal 
for a shaft, if provided, shall be of a packless 
type, sanitary in design, and durable, with all 
parts readily accessible for cleaning. 

D9 Accessibility 

D9.1 The packaging equipment shall be so de¬ 
signed that adjustments necessary during the 
operation may be made without raising or 
removing the product hopper or filler bowl 
cover(s). 

D9.2 Packaging equipment for aseptic or extended 
shelf-life operation shall be designed so that 
adjustments necessary during the operation 
may be made without jeopardizing the 
sterility of the unit. 

DIO Shafts and Bearings 

DIO. 1 Shafts of packaging equipment shall have a 
seal that is of a pack less type and is sanitary 
in design, and shall be readily accessible and 
inspectable. 

DIO.2 Where a shaft passes through a product 
contact surface, the portion of the opening 
surrounding the shaft shall be protected to 
prevent the entrance of contaminants. 

DIO.3 Bearings having a product contact surface 
shall be of a nonlubricated type. 

DIO.4 Lubricated bearings, including the perma¬ 
nently sealed type, shall be located outside 
the product contact surface with at least 1 in. 
(25.4 mm) clearance open for inspection 
between the bearing and any product 
contact surface. 

Dll Gaskets 

D11.1 Gaskets having a product contact surface 
shall be removable or bonded. 

D11.2 Grooves in gaskets shall be no deeper than 
their width, unless the gasket is readily 
removable and reversible for cleaning. 
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D11.3 Gasket grooves or gasket retaining grooves in 
product contact surfaces for removable 
gaskets shall not exceed 1/4 in. (6.35 mm) in 
depth or be less than 1/4 in. (6.35 mm) wide 
except those for standard O-rings smaller 
than 1/4 in. (6.35 mm) cross-section and 
those provided for in the sanitary fittings 
specified by Section D15. 

D12 Radii 

D12.1 All internal angles of less than 135” on 
product contact surfaces shall have radii of 
not less than 1/4 in. (6.35 mm) except that; 

D12.1.1 Smaller radii may be used when they are 
required for essential functional reasons, 
such as those in filler nozzles, paper scoring 
devices, mandrels and forming molds. In no 
case shall such radii be less than 1/32 in. 
(0.794 mm). 

D12.1.2 The radii in gasket retaining grooves and 
grooves in gaskets shall be not less than 1/8 
in. (3.18 mm), except for those for standard 
1/4 in. (6.35 mm) and smaller O-rings, and 
those provided for in the sanitary fittings 
specified in D15. 

D12.1.3 Radii in standard O-ring grooves shall be as 
specified in Appendix, Section H. 

D12.1.4 Radii in nonstandard O-ring grooves shall be 
those radii closest to a standard O-ring as 
specified in Appendix, Section H. 

D12.2 The minimum radii for fillets of welds in 
product contact surfaces shall be not less 
than 1/4 in. (6.35 mm) except that the 
minimum radii for such welds may be 1/8 in. 
(3.18 mm) when the thickness of one or both 
parts joined is less than 3/16 in. (4.76 mm). 

D13 Guards and Other Safety Devices 

D13.1 Covers, diverting aprons, shields, or guards 
shall be provided as necessary and shall be so 
designed and located to prevent liquid or 
other contaminants from draining or drop¬ 
ping into the container or product, or onto 
product contact surfaces, except that: 

D13.1.1 Shields and guards may not be required in 
equipment designed for aseptic or extended 
shelf-life operation if the assembly is of 
sanitary design and the system provides a 
controlled environment such as an enclosure 
pressurized with sterile air or inert gas, or 
an environment controlled by flowing air 
rendered sterile by incineration, filtration, 
irradiation, or other means provided that fill 

lines and filler bowls shall be located or 
otherwise protected so that condensate 
drippage into open containers is precluded. 

D13.2 Guards required by a safety standard shall be 
readily removable for cleaning and inspec¬ 
tion. 

D13.3 Each fill valve or valve block shall have a 
deflector shield installed at the lowest 
practical location in such a manner that it 
will collect the maximum amount of conden¬ 
sate draining from the exterior of the valve or 
valve block and discharge it to waste away 
from the open container, except that: 

D13.4 Deflector shields may not be required in a 
system sanitarily designed to prevent the 
formation of condensate in critical areas. The 
formation of condensate in critical areas can 
be prevented by (1) maintaining a valve block 
temperature higher than the dew point of its 
operating environment, by either warming 
the valve block or chilling the ambient air, 
(2) dehumidifying the ambient air, or (3) 
maintaining a flow of unsaturated air, across 
the valve block, of sufficient volume and 
velocity to prevent the formation of conden¬ 
sate. 

Dl4 Threads 

Dl4.1 There shall be no threads on product contact 
surfaces except as provided for in Section 
D15 and D20.2. 

D15 Fittings and Valves 

D15.1 Sanitary fittings and valves shall conform to 
the applicable provisions of the 3-A Sanitary 
Standards for Sanitary Fittings for Milk and 
Milk Products, Number 63-; 3-A Sanitary 
Standards for Plug-Type Valves for Milk and 
Milk Products, Number 51-; 3-A Sanitary 
Standards for Compression-Type Valves for 
Milk and Milk Products, Number 53-; 3-A 
Sanitary Standards for Diaphragm-Type 
Valves for Milk and iMilk Products, Number 
54-; 3-A Sanitary Standards for Ball-Type 
Valves for Milk and Milk Products, Number 
68-; 3-A Sanitary Standards for Caged-Ball 
Valves for Milk and Milk Products, Number 
66-; 3-A Sanitary Standards for Rupture Discs 
for Milk and Milk Products, Number 60-; 3-A 
Sanitary Standards for Thermoplastic Plug- 
Type Valves for Milk and Milk Products, 
Number 52-; 3-A Sanitary Standards for Hose 
Assemblies for Milk and Milk Products, 
Number 62-; except that materials conform¬ 
ing to C2.1.1 or C2.2.1 may be used for caps 
of sanitary design for the protection of 
terminal ends of sanitary tubes. 
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Dl6 Sight and Light Openings 

1)16.1 All sight and light openings, if provided, shall 
conform to 3-A Sanitary Standard for Sight 
and Light Windows and Sight Indicators in 
contact with Milk and Milk Products, Num¬ 
ber 65-. 

I) 17 Sensors and Sensor Connections 

D17.1 All sensors or sensor connections having 
product contact surfaces shall conform to the 
3-A Sanitary Standard for Sensors and Sensor 
Fittings and Connections Used on Fluid Milk 
and Milk Products Equipment, Number 74-. 

1)18 Refractometers 

1)18.1 All optical sensor devices used shall conform 
to the 3-A Sanitary Standard Refractometers 
and Energy-Absorbing Optical Sensors for 
Milk and Milk Products, Number 46-. 

1)19 Sanitary Tubing 

1)19.1 All metal tubing shall comply with the 
applicable provisions for welded sanitary 
product pipelines found in the 3-A Accepted 
Practices for Permanently Installed Sanitary 
Product Pipelines and Cleaning Systems with 
Amendment, Number 605-, and with 3-A 
Sanitary Standards for Polished iMetal Tubing 
for Dairy Products, Number 33-. 

D20 Ancillary Equipment 

1)20.1 Flow meters, if used, shall conform to the 
applicable provisions of 3-A Sanitary Stan¬ 
dards for Flow Meters for Milk and Milk 
Products, Number 28-. 

D20.2 Pumps, if used, shall conform to the appli¬ 
cable provisions of 3-A Sanitary Standards for 
Centrifugal and Positive Rotary Pumps for 
Milk and Milk Products, Number 02- or 3-A 
Sanitary Standards for Homogenizers and 
Pumps of the Plunger Type, Number 04-. 

D20.3 When provided by the manufacturer, equip¬ 
ment for producing air under pressure and/or 
air piping which is supplied as an integral 
part of the filling equipment shall comply 
with the applicable provisions of the 3-A 
Accepted Practices for Supplying Air Under 
Pressure in Contact with Milk, Milk Products 
and Product Contact Surfaces, Number 604-. 

1)20.4 If coding and/or dating is to be performed, 
coding and/or dating devices shall be de¬ 
signed, installed and operated such that these 
operations are performed in such a manner 
that open or unsealed containers are not 
subject to contamination. If shielding is 

provided, it shall be properly designed and 
installed to preclude contamination of open 
containers. 

D20.5 Variegators, ingredient feeders and similar 
equipment, when provided by the manufac¬ 
turer shall meet all applicable sections of this 
standard. 

1)21 Sterilization Systems 

D21.1 Packaging equipment used in a processing 
system to be sterilized by heat and operated 
at a temperature of 250'’F (121'’C) or higher 
shall comply with the following additional 
criteria: 

D21.1.1 The construction shall be such that all 
product contact surfaces can be (1) sterilized 
by saturated steam or water under pressure 
(at least 15.3 psig or 106 kPa) at a tempera¬ 
ture of at least 250"F (121'’C) and (2) oper¬ 
ated at the temperature required for process¬ 
ing. 

1)21.1.2 Packaging equipment that has product 
contact surface(s) to be used in such a 
processing system, not designed so that 
the system is automatically shut down if 
the product pressure in the system becomes 
less than that of the atmosphere and cannot 
be restarted until the system is re-sterilized, 
shall have a steam or other sterilizing 
medium chamber surrounding the valve 
stems in the sterile areas, if required to 
maintain sterility. The packaging equipment 
shall be constructed so that the steam 
chamber or other sterilizing medium cham¬ 
ber may be exposed for inspection. 

D21.1.3 Where steam or other sterilizing medium is 
used, the connection(s) on the packaging 
equipment shall be such that the steam lines 
or other sterilizing medium lines can be 
securely fastened to the packaging equip¬ 
ment. The packaging equipment shall be 
constructed so that the steam or other 
sterilizing medium chamber may be exposed 
for inspection. 

D21.1.4 The seal(s) in packaging equipment designed 
to be used in a processing system to be 
sterilized by heat and operated at a tempera¬ 
ture of 250‘’F (12U’C) or h'gher shall be 
between the product contact surface and 
the steam or other sterilizing chamber. 

D21.1.5 Steam used as the sterilizing medium of 
product contact surfaces, when produced or 
transported within the unitized equipment, 
shall meet the criteria for culinary steam as 
specified in 3-A Accepted Practices for a 
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Method of Producing Steam of Culinary 
Quality, Number 609-. 

D22 Springs 

D22.1 Coil springs having product contact surfaces 
shall have at least 3/32 in. (2.38 mm) open¬ 
ings between coils including the ends when 
the spring is in a free position. Coil springs 
shall be readily accessible for cleaning and 
inspection. 

D23 Supports 

D23.1 The means of supporting packaging equip¬ 
ment shall be one of the following: 

023.1.1 If legs are used they shall be smooth with 
rounded ends or with a flat, load-bearing foot 
suitable for sealing to the floor, and have no 
exposed threads. Legs made of hollow stock 
shall be sealed. Legs shall provide a minimum 
clearance between the lowest part of the 
base and the floor of not less than 6 in. 
(152.4 mm). 

D23.1.2 If casters are used they shall be of sufficient 
size to provide a clearance between the 
lowest part of the base and the floor of not 
less than 6 in. (152.4 mm). Casters, if pro¬ 
vided, shall be easily cleanable, durable and 
of a size that will permit easy movement of 
the packaging equipment. 

D24 Nonproduct Contact Surfaces 

D24.1 Nonproduct contact surfaces shall be 
smooth, free of pockets and crevices and be 
readily cleanable and those to be coated shall 
be effectively prepared for coating. 

D24.2 Nonproduct contact surfaces shall have a 
smooth finish, free of pockets and crevices, 
and be cleanable and those surfaces to be 
coated shall be effectively prepared for 
coating. Exposed threads shall be minimized. 
Exposed braided coverings of cable or hose 
shall not be used. No continuous or piano- 
type hinges shall be used on the equipment 
or its control cabinets. Electrical and utility 
connections shall be as remote as practical 
from the product areas. Riveted nameplates 
or appendages shall not be used. Socket head 
cap screws shall not be used. Knurled 

surfaces shall not be used. Nameplates shall 
be welded or effectively sealed to the equip¬ 

ment. Supporting structures, braces, cat- 
walks, stairs, handrails and guards are not 
considered as nonproduct contact surfaces 
of the equipment and are considered as part 
of the building structure. Panels or doors 
shall be provided to allow easy access to 
the interior of the equipment. They shall 
be constructed in a manner that will prevent 
air entrance. Use of hinges, wing nuts, 
latches, and similar easy-opening fastening 
devices are recommended to allow easy 
access without special tools. 

D24.3 There shall be no exposed threads on splash 
contact surfaces, except that: 

D24.3.1 Exposed threads are permitted on removable 
clamps or other components which can be 
easily removed for cleaning. 

D24.3.2 Exposed threads are permitted when re¬ 
quired for essential functional reasons. Such 
exposed threads shall he easily accessible for 
cleaning. 

APPENDIX 

E STAINLESS STEEL MATERIALS 
Stainless steel conforming to the applicable 
composition ranges established by AISI for 
wrought products (Table 1), or by ACI for 
cast products (Table 2), should be considered 
in compliance with the requirements of 
Section Cl herein. Where welding is 
involved, the carbon content of the stainless 
steel should not exceed 0.08%. The first 
reference cited in Cl sets forth the chemical 
ranges and limits of acceptable stainless steel 
of the 300 Series. 

TABLE 1 

WROUGHT PRODUCTS TYPICALLY USED 

UNS# ASTM'” AISI/SAE^ Properties 

S30300 A-582 303 
Free-Machining 
S.S.; Austenitic 

S30400 
A-276 
A-666 

304 Austenitic S.S. 

S30403 
A-276 
A-666 

304L 
Low Carbon 
Austenitic S.S. 

S31600 
A-276 
A-666 

316 
Austenitic S.S. 
plus Mo* 

S31603 
A-276 
A-666 316L 

Low Carbon 
Austenitic S.S. 
plus Mo* 

♦Molybdenum 

•"Available from ASTM, 100 Barr Harbor Drive, West 
Conshohocken, PA 19428-2959. Phone: (610) 832-9500. 
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TABLE 2 

CAST PRODUCTS I 

UNS# ACT Common 
Names 

J92500 CF-3 Cast 304L 

J92800 il CF-3M Cast 316L 

J92600 m CF-8 Cast 304 

J92900 m CF-8M Cast 316 

J92180 k-iAi CB7CU-1 Cast 17-4 PH 

J92110 A-747 CB7CU-2 Cast 15-5 PH 

N26055 A-494 CY5Sn BiM 

J92701 A-743 CF-16F 
Free 

Machining 
Austenitic S.S. 

F PRODUCT CONTACT SURFACE FINISH 

Surface finish equivalent to 150 grit or better 
as obtained with silicon carbide properly 
applied to stainless steel sheets is considered 
in compliance with the requirements of 
Section D1 herein. A maximum of 32 pin. 
(0.8 pm), when measured according to the 
recommendations in American National 
Standards Institute (ANSI)/American Society 
of Mechanical Engineers (ASME)" B46.1 - 
Surface Texture, is considered to be equiva¬ 
lent to a No. 4 finish. 

G CULINARY STEAM 

Steam used as the sterilizing medium for 
product contact surfaces should meet the 
criteria for culinary steam as specified in the 
3-A Accepted Practices for a Method of 
Producing Steam of Culinary Quality, Num¬ 
ber 609-. 

"Available from the American Society of Mechanical Engi¬ 
neers, 345 East 47th Street, New York, NY 10017-2392. 
Phone: (212) 705-7722. 

H O-RING GROOVE RADII 

TABLE 3 

Groove Radii Dimensions for Standard 0-Rings 

0-Ring 0-Ring 0-Ring 

Cross Cross Cross Minimum 

Section, Section, Section, Groove 

Nominal Actual Actual Radius 

(AS 568'^) (AS 568) (ISO 3601-T^) 

1/16 in. 0.070 in. 1.80 mm 0.016 in. 
(0.406 mm) 

3/32 in. 0.103 in. 2.65 mm 0.031 in. 
(0.787 mm) 

1/8 in. 0,139 in. 3.55 mm 0.031 in. 
(0.787 mm) 

3/16 in. 0.210 in. 5.30 mm 0.062 in. 
(1.575 mm) 

1/4 in. 0.275 in. 7.00 mm 0.094 in. 

(2.388 mm) 

I ENGINEERING DESIGN AND TECHNICAL 

CONSTRUCTION FILE 

The following is an example of an engineer¬ 
ing design and technical construction file 
(EDTCF) to be maintained by the fabricator as 
evidence of complying with 3-A Sanitary 
Standards or 3-A Accepted Practices. (The file 
may contain more or less information as 
applicable to the equipment or system.) 

II Purpose 

11.1 To establish and document the material, 
fabrication, and installation (where appropri¬ 
ate) requirements for the engineering design 
and technical construction files for all 
products, assemblies, and sub-assemblies 
supplied by the manufacturer thereof to be 
in compliance with the sanitary criteria 
found in 3-A Sanitary Standards or 3-A 
Accepted Practices. It is recommended that 
the engineering and construction file or files 
be submitted with applications for 3-A 
Symbol use authorization. 

"The document establishing these standard dimensions is 
Aerospace Standard (AS) 568, published by SAE, 400 Com¬ 
monwealth Drive, Warrendale, PA 15086. Phone: (412) 776- 

4970). 

'^The document establishing these standard dimensions is 
ISO 3601-1: 1988 (E), published by the International Organi¬ 
zation for Standardization (ISO), 1 Rue de Varembe, Case 
Postale 58, CH 1 1211, Geneva, Switzerland. Phone: (41-22- 
734-1240). 
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12 Scope 

12.1 This EDTCF applies to equipment specified 
by: 

12.1.1 3-A Sanitary Standards for Equipment for 
Packaging Viscous Dairy Products, Number 

23-. 

13 Responsibilities 

13.1 This EDTCF is maintained by: The Engineer¬ 
ing Manager (or other company official) 
{name and title of responsible official} is 
responsible for maintaining, publishing, and 
distributing this EDTCF. 

13.2 Implementation: All divisions, specifically 
development engineering, standards engi¬ 
neering, sales engineering, and product 
departments are responsible for implement¬ 
ing this EDTCF. 

14 Applicability 

14.1 The 3-A Sanitary Standards and 3-A Accepted 
Practices are voluntarily applied as suitable 
sanitary criteria for dairy and food process¬ 
ing equipment. 3-A Sanitary Standards are 
referenced in the Grade A Pasteurized Milk 
Ordinance: “Equipment manufactured in 
conformity with 3-A Sanitary Standards 
complies with the sanitary design and 
construction standards of this Ordinance.” 

15 References 

15.1 List any additional regulations that apply to 
the equipment or system covered by this 
EDTCF. 

15.2 Date of conformity or 3-A Symbol Authoriza¬ 
tion and certificate number, if authorized. 

16 Design and Technical Construction File 

16.1 The Engineering Design and Technical 
Construction File may consist of the follow¬ 
ing: 

a. an overall drawing of the subject equip¬ 
ment; 

b. full detailed drawings, accompanied by 
any calculations, notes, test results, etc. 
required to check the conformity of the 
equipment with the 3-A Standards or 3-A 
Practices; 

c. a list of: 
(1) the essential requirements of the 

standards or practices; 

(2) other technical specifications, 
which were used when the equip¬ 
ment was designed; 

d. a description of methods adopted; 
e. if essential, any technical report or 

certificate obtained from a competent 
testing body or laboratory; 

f. any technical report giving the results of 
tests carried out internally by Engineer¬ 
ing or others; 

g. documentation and test reports on any 
research or tests on components, assem¬ 
blies and/or the complete product to 
determine and demonstrate that by its 
design and construction the product is 
capable of being installed, put into 
service, and operated in a sanitary 
manner (optional); 

h. a determination of the foreseeable 
lifetime of the product (optional); 

i. a copy of the instructions for the product 
(Instruction Manuals/lnstruction Btioks); 

j. for serial manufacturing, the internal 
measures that will be implemented to 
insure that the equipment will continue 
to be manufactured in conformity with 
the provisions of the 3-A Sanitary Stan¬ 
dards or 3-A Accepted Practices; 

k. engineering reports; 
l. laboratory reports; 
m. bills of material; 
n. wiring diagrams, if applicable; 
o. sales order engineering files; 
p. hazard evaluation committee reports, 

if executed; 
q change records; 
r. customer specifications; 
s. any notified body technical reports and 

certification tests; 
t. copy of the 3-A Symbol authorization, 

if applicable. 

16.2 The file does not have to include detailed 
plans or any other specific information 
regarding the sub-assemblies, tooling, or 
fixtures used for the manufacture of the 
product unless a knowledge of them is 
essential for verification of conformity with 
the basic sanitary requirements found in 3-A 
documents. 

16.3 The documentation referred to in 16.1 above 
need not permanently exist in a material 
manner in the EDTCF, but it must be possible 
to assemble them and make them available 
within a period of time commensurate with 
its importance (one week is considered 
reasonable time). As a minimum, each 
product EDTCF must physically contain an 
index of the applicable documents of I6.1 
above. 
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16.4 The EDTCF may be in hard copy or software 
form. 

17 Confidentiality 

17.1 The EDTCT is the property of the manufac¬ 
turer and is shown at their discretion, except 
that all or part of this file will be available to 
the 3-A Symbol Council or a regulatory 
agency for cause and upon request. 

IS File Location 

18.1 The EDTCF shall be maintained at {location}. 

19 File Retention 

19.1 The EDTCF (including all documentation 
referred to in 16.1) shall be retained and kept 
available for 12 years following the date of 
placing the product in use or from the last 
unit produced in the case of series manu¬ 
facture. 

These standards had editorial changes and are effective November 12, 2000. 

Mxnocvfni’eikjf' Fight contamination with 
HACCP and QMl Products 

THE SOLUTION 
QMl has the proven, patented systems needed to run your 
HACCP program safely and effectively: 

• QMl Aseptic Transfer System eliminates contamination 
during inoculation of yogurt, cheese, culture, buttermilk 
and other fermented products. 

• QMl Aseptic Sampling System identifies sources of 
contamination and documents process control. 

Don’t take chances. Take action against contamination. 
To learn more about QMl products - including studies on 
safety and effectiveness - call, write or visit our website. 

QMl Aseptic! 
Sampling System^ 

QMl ASEPTIC 
TRANSFER SYSTEMS 

QMrOuality Management, Inc. • 426 Hayward Avenue North • Oakdale, MN 55128 
Phone: 651-501-2337 • Fax: 651-501-5797 • E-mail address: qmi2@aol.com 

QMl fittings can be manufactured for unique installation. Contact QMl for fittings made to given specifications. Manufactured for Food and Dairy Quality Management, Inc., under license 
from Galloway Company, Neenah, Wisconsin. QMl products are manufactured under the following U.S. Patents: 4,941,517; 5,086,813; 5,199,473. 

Reader Service No. 113 
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ComingEvents 

JANUARY 

•20-21, New HACCP Work¬ 

shop for International Poultry 

Processors, Atlanta, GA. Spon¬ 

sored by The US Poultry and Egg 

Association. Leading the workshop 

will be Dr. S. F. Sarge Bilgili and Dr. 
Donald E. Conner. For more infor¬ 

mation, contact US Poultry & Egg 
Association, phone: 770.493.9401; 

fax: 770.493.9257; E-mail: training® 

poultryegg.org. 

• 26, Capital Area Food Pro¬ 

tection Association Meeting be¬ 

ing held at the National Food Pro¬ 
cessor’s Association office, Wash¬ 

ington, D.C. For further infor¬ 

mation, contact Brett Podoski at 

202.205.4231. 
• 29-31, Second NSF Interna¬ 

tional Conference on Indoor Air 

Health, Radisson Deauville, Miami 
Beach, FL. For additional infor- ! 

mation, contact Cherrie Bacon at j 

phone: 734.827.6865; fax: 734.827. | 

^40/6831; E-mail: bacon@nsf.org. i 

FEBRUARY 

• 6-8, Food Safety Microbiol¬ 

ogy, Rutgers University, New j 

Brunswick, NJ. This course offers | 

information on the microbiology of 

food, organisms that commonly 

cause foodborne illness, and how to 

minimize the risks of having these 

pathogens in your product. For ad¬ 

ditional information, contact ; 

Rutgers University, phone: 732.932. 

9271; fax: 732.932.1187; E-mail: 

ocpe@aesop.rutgers.edu. 

•11-14, National Mastitis 

Council 40th Annual Meeting, 

Reno, Nevada. For additional infor¬ 
mation, contact NMC, phone: 608. 

224.0622; fax: 608.224.0644; j 

E-mail: nmc@nmconline.org. ^ 

• 13, Georgia Association of 

Food and Environmental Sani¬ 

tarians Meeting, held at Salvation 

Army Temple, Atlanta, GA. For more i 

information, contact Sid Camp at 

770.938.3823. 
• 13-14, Introduction to Mi¬ 

crobiological Criteria and Sam¬ 

pling Plans, Las Vegas, NV. This 

course is designed to help food in¬ 
dustry professionals develop cost- 

effective and statistically valid mi¬ 

crobiological sampling plans. For 

additional information, contact 
Silliker Laboratories Group, Inc., at 

800.829.7879 or fax 708.957.8405. 
• 13-16, 26th Annual Better 

Process Control School, on the 

UC-Davis campus, Davis, CA. The 

school is designed for low-acid food 
cannery employees, retort opera¬ 

tors and seam closure operators. 

Personnel from agencies regulating 

the food processing industry, as 

well as canning industry manage¬ 

ment personnel who need certifica¬ 
tion or a technical update are en¬ 

couraged to attend. For more infor¬ 

mation, call 800.752.0881. 

• 20-22, Kentucky Associa¬ 

tion of Dairy, Food and Environ¬ 

mental Specialists, Executive 
West, Louisville, KY. For additional 

information, contact Tim Wright at 

606.873.454l, or Kenny Ratliff at 

502.255.7701. 

• 21-22, California Associa¬ 

tion of Dairy and Milk Sanitar¬ 

ians Industry Conference, Sher¬ 

aton FairPlex, Pomona, CA. For 

further information, contact John 

Bruhn at 530.752.2192. 

• 26-27, Principles of Ware¬ 

house Sanitation, Manhattan, KS. 

Helping sanitarians and managers 

meet customer expections and com¬ 

ply with federal laws and regula¬ 

tions. For additional information, 

contact AIB, phone: 785.537.4750; 

fax: 785.537.1493. 
• 26-28, Food Irradiation 2001 

Conference, Washington, D.C. This 

conference on food safety will be 

directed at food safety managers and 

executives, import/export firms. 

growers, ranchers, and food proces¬ 

sors wishing to integrate this tech- 

nology^ into an overall food safety 

program for meats, poultry, produce, 

spices, eggs and/or processed foods. 
For further information, contact 

Janine Scheld, Intertech, phone: 

207.781.9617; fax: 207.781.2150; 

E-mail: jscheld® intertechusa.com. 

MARCH 

• 14-16, Idaho Environmen¬ 

tal Health Association Annual 

Spring Conference, Owyhee 

Plaza Hotel, Boise, ID. For further 
information, contact Angela Mark- 

: ham at 208.233 9080 ext. 231. 
• 14-16, Michigan Environ¬ 

mental Health Association’s 57th 
j Annual Educational Conference, 

Holiday Inn West, Lansing, ML For 
! further information, contact Keith 

Krinn at 248.424.7099. 
• 16, Controlling Listeria in 

Your Plant, Oak Brook, IL. De¬ 
signed to assist quality assurance, 
sanitation, and operations person¬ 
nel in understanding how Listeria 
grows in food plants. For additional 
information, contact Silliker Lab¬ 

oratories Group, Inc., at 800.829. 

I 7879 or fax 708.957.8405. 
• 17-19, United Fresh Fruit 

and Vegetable Association Inter- 
; national Convention, Tampa, FL. 
! For additional information, phone 
i 703.836.3410. 

• 21,3-A Third Party Accredi- 

I tation Meeting, Disney’s Yacht & 

Beach Club Resort, Orlando, FL. 

Contact Philomena Short at 703. 
761.2600. 

• 22, Ontario Food Protection 
Association Spring Meeting, 

Delta Meadowvale, Mississauga, 
Ontario, Canada. For further infor- 

’ mation, contact Glenna Haller at 

519.823.8015. 

• 22-25, International Asso¬ 

ciation of Food Industry Suppli- 

I ers Annual Conference, Disney’s 

1006 Doiry, Food and Environmental Sanitation - DECEMBER 2000 
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Yacht & Beach Club Resort, 

Orlando, FL. Contact Dorothy Brady 

at 703.761.2600. 

APRIL 

•4-6, Missouri Milk, Food 

and Environmental Health 

Association Annual Educational 

Conference, Ramada Inn, Colum¬ 

bia, MO. For additional information, 

contact Steve St. Clair at 573.221. 

1166. 

• 5-7, International Fresh-cut 
Produce Association l4th Annual 

Conference, Phoenix, AZ. For 

more information, call Stephanie 

Grunenfelder at 703.299.6282. 
• l6, 3-A Sanitary Standards 

Committee Annual Meeting, 

Sheraton Four Points Hotel, Milwau¬ 

kee Airport. For more information, 
contact Tom Gilmore at 703.761. 

2600; E-mail: tgilmore@iafis.org or 

Philomena Short at 703.761.2600; 

E-mail: pshort@iafis.org. 

•24-30, l6th International 
Trade Fair for Packaging Ma¬ 

chinery, Packaging and Confec¬ 

tionery Machinery, Diisseldorf, 

Germany. For more information, 

contact Messe Diisseldorf North 

America, phone: 312.781.5180; 

Fax: 312.781.5188. 

• 26, Guelph Food Technol¬ 

ogy Centre Trade Show — Inno¬ 

vation & Change in the Food 

Industry. For further information, 

contact Cliona Reeves at phone: 

519.821.1246; fax: 519.836.1281; 

E-mail: gftc@uoguelph.ca. 

• 14-16, Practical HACCP for 

Food Processors, Oak Brook, IL. 

Designed for food processors of all 

types. For additional information, 

contact Silliker Laboratories Group, 

Inc., at 800.829.7879 or fax 708. 

957.8405. 

• 15-16, Pennsylvania Asso¬ 
ciation of Milk, Food and Envi¬ 

ronmental Sanitarians Annual 

Conference, Nittany Lion Inn, Uni¬ 

versity Park, PA. For further infor¬ 

mation contact. Gene Frey at 717. 

397.0719. 

•4-6, Texas Association of 

Milk, Food and Environmental 

Sanitarians Annual Meeting, 

Holiday Inn South, Austin, TX. For 

further information, contact Ron 

Richter at 979.845.4409. 
• 10-14, Values in Decisions 

on Risk Symposium, held in 
Stockholm. The symposium will 

address the role of experts, media 
and regulators in complex deci¬ 
sions. For further information, con¬ 

tact Kjell Andersson, phone; 46.8. 

510.14755; fax: 46.8.510.14756; 

E-mail: kjelLandersson@karinta- 
konsult.se. 
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Reduction of Normal Flora by Irradiation and Its Effect on the Ability of Listeria monocytogenes to Multiply on Ground 
Turkey Stored at 7°C When Packaged under a Modified Atmosphere Donald W, Thayer* and Glenn Boyd. 1702 

Identification and Partial Characterization of Lacticin BH5, a Bacteriocin Produced by Lactococcus lactis BH5 Isolated from 
Kimchi Ji-Woon Hur. Hyung-Hwan Hyun, Yu-Ryang Pyun, Tae-Seok Kim, Ick-Hyun Yeo, and Hyun-Dong Paik*. 1707 

Evaluation of Batch and Semicontinuous Application of High Hydrostatic Pressure on Foodborne Pathogens in Salsa 
Errol V. Raghubeer,* C. Patrick Dunne, Daniel F. Farkas, and Edmund Y. Ting. 1713 

Data Evaluation for Soft Drink Quality Control Using Principal Component Analysis and Back-Propagation Neural Networks 
G. Gonzalez, E. M, Pena Mendez, M. J. Sanchez Sanchez.* and J. Havel. 1719 

Food Safety Knowledge and Behavior of Expanded Food and Nutrition Education Program Participants in Arizona Ralph 
R, Meer* and Scottie L. Misner. 1725 

Occurrence of Fumonisins and Moniliformin in Corn and Corn-Based Food Products of U.S. Origin Tarekegn Gutema, 
Celestin Munlmbazi, and Lloyd B. Bullerman*. 1732 

Detection Methods for Human Enteric Viruses in Representative Foods Paris R. Leggitt and Lee-Ann Jaykus*. 1738 

Research Notes 

Effect of Nutrient Starvation on the Resistance of Escherichia co//0157:H7 to Subsequent Heat Stress M, T. Rowe* and 
R. B, Kirk. 1745 

Prevalence and Dissemination of Salmonella Serotypes along the Slaughtering Process in Brazilian Small Poultry 
Slaughterhouses Terumi O. Fuzihara, Sueli A. Fernandes, and Bernadette D. G. M. Franco*. 1749 

Prevalence and Molecular Characterization of Aeromonas spp. in Ready-to-Eat Foods in Italy P. Villari,* M. Crispino, 
P. Montuori. and S. Stanzione. 1754 

Enzyme Inhibition and Enzyme-Linked Immunosorbent Assay Methods for Carbamate Pesticide Residue Analysis in Fresh 
Produce Eugenia Katsoudas* and Hossny H. Abdelmesseh. 1758 

Indices to Volume 63. 1763 

'Asterisk indicates author for correspondence. 

The publishers do not warrant, either expressly or by implication, the factual accuracy of the articles or descriptions herein, nor do they so warrant any views or 
opinions offered by the authors of said articles and descriptions. 
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How the Audiovisual Library 

Serves LAPP Members 

Purpose... 

The Audiovisual Library offers International Association for Food Protection 
Members an educational service through a wide variety of quality training vid¬ 
eos dealing with various food safety issues. This benefit allows Members free 
use of these videos. 

How It Works ... 

1) Members simply fill out an order form (see page 1011) and fax or mail it to 
the lAFP office. Members may also find a Library listing and an order form 
online at the lAFP Web site at www.foodprotection.org. 

2) Material from the Audiovisual Library is checked out for a maximum of two 
weeks (three weeks outside of North America) so that all Members can 
benefit from its use. 

3) Requests are limited to five videos at a time. 

How to Contribute to the Audiovisual Library ... 

1) As the lAFP Membership continues to grow, so does the need for additional 
committee members and materials for the Library. The Audiovisual Commit¬ 
tee meets at the lAFP Annual Meeting to discuss the status of the Audio¬ 
visual Library and ways to improve the service. New Members are sought 
to add fresh insight and ideas. 

2) Donations of audiovisual materials are always needed and appreciated. 
Tapes in foreign languages (including, but not limited to Spanish, French, 
Chinese [Manderin/Cantonese]), are especially desired for International 
Members who wish to view tapes in their native language. 

3) Members may also make a financial contribution to the Foundation Fund. 
The Foundation Fund sponsors worthy causes that enrich the Association. 
Revenue from the Foundation Fund supports the lAFP Audiovisual Library. 
Call Lisa Hovey, Assistant Director or Lucia Collison, Association Services 
at 800.369.6337 or 515.276.3344 if you wish to make a donation. 
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nternational Association tor 

Food Protection 
The use of the Audiovisual Library is a benefit for the Association Members. Please limit your requests to five videos. 
Material from the Audiovisual Library can be checked out for 2 weeks only so that all Members can benefit from its use. 
(SHIP TO: Please print or type.) 

Member #_ 

First Name_M.l_Last Name 

Company----— _ Job Title 

Mailing Address_ 
(Please specify: O Home O Work) 

City__State or Province 

Postal Code/Zip + 4_ _ Country 

Telephone#_ Fax# 

E-mail_ _Date Needed _ 

6200 Aurora Avenue, Suite 200W 

Des Moines, lA 50322-2863, USA 

Phone: 800.369.6337 • 515.276.3344 

Fax: 515.276.8655 

E-mail: info(®foodprotection.org 

Web site: www.foodprotection.org 

For Association 

Members Only 

PLEASE CHECK THE APPROPRIATE BOX 

AUDIOVISUAL LIBRARY 

□ D1170 

a D1180 

a Dioio 

a D1020 

□ D1050 

O D1040 

□ D1050 

□ D1060 

a D1070 

71 D1080 

a D1090 

□ DllOO 

□ OHIO 

□ 01120 

□ D1130 

□ D1140 

3 D1150 

□ E3010 

O E3020 
□ E3030 
3 E3040 
□ E3055 

3 E3060 

3 E3070 

O E3075 
□ E3080 
3 E3110 
3 E3120 

3 E3130 

□ E3135 

□ E3140 
□ E3150 
□ E3160 
3 E3170 

DAIRY 

3*A Symbol C^ouncil 
10 Points to DairyQuality 
The Bulk MilkHauler: Protocol 
& Procedures 
Causes of MilkfatTest Variations 
& Depressions 
Cold Hard Facts 
Ether ExtractionMethodfor 
Determination of Raw Milk 
The Farm Bulk MilkHauler 
Frozen Dairy Products 
The Gerber ButrerfatTest 
High-Temperature,Short-Time Pasteurizer 
Managing Milking Quality 
Mastitis Prevention and Control 
MilkPlant Sanitation: Chemical Solution 
MtUcProcessing Plant Inspection 
Procedures 
Pasteurizer - Design and Regulation 
Pasteurizer - Operation 
Processing Fluid Milk 

ENVIRONMENTAL 

The ABCs of Clean - A Handwashing 
& Cleanliness Program for Early 
ChildhoodPrograms 
Acceptable Risks? 
AirPollutionilndoor 
Asbestos Awareness 
Effective Handwashing-PreventingCross- 
Contamination in the Food Service 
Industry 
EPA - Ttst Methods for Fresh water 
EffluentToxicityTests (Using 
Ceriodaphnia) 
EPA - Test Methods for Freshwater 
EffluentToxicityTests (Using Fathead 
Minnow Larva) 
EPA: This is Super Fund 
Fit to Drink 

Garbage; The Movie 
Global Warming;Hot Times Ahead 
Kentucky Public Swimming Pool 
& Bathing Facilities 
Plastic Recycling Today: A Growing 
Resource 
PuttingAside Pesticides 
Radon 
RCRA - Hazardous Waste 
The New Superfund: What It is 
& How It Works-(l) Changes in the 
Remedial Process: Clean-up Standards 
& State Involvement Requirements 

^ E31H() 

n E3190 

n E3210 

n E3220 

n E3230 

d E3240 
n E3245 
d E3250 

d F2260 

d F2450 
d F2005 
d F2440 

d F2010 
d F2015 
d F2037 

d F2030 

d F2020 
d F2036 

d F203S 

d F2040 
d F2045 
d F2050 

d F2060 
d F2070 
d F2080 
d F2133 
d F2090 

d F2120 

d F2110 
d F2130 
d F2135 
d F2140 

The New Superfund: What It is 
&HowltWorks-(2)Changes in 
the Removal Process: Removal 
& Additional Program Requirements 
The New Superfund: What It is 
& How It Works - (3) Enforcement and 
Federal Facilities 
The New Superfund; What It is 
& How It Works - (4) Emergency 
Preparedness & Community 
Right-to-Know 
The New Superfund: What It is 
& How It Works - (5) Underground 
Storage Tank Trust Fund & Response 
Program 
The New Superfund; What It is 
& How It Works - (6) Research 
& Development/Closinf^emarks 
Sink a (ierm 
Wash Your Hands 

Waste Not: Reducing Hazardous Waste 

FOOD 

100 Degrees of Doom .The Time 
& Temperature Caper 
A (iuide to Making Safe Smoked Fish 
A Lot on the Line 
Cleaning & Sanitizing in Vegetable 
Processing Plants; Do It Well, 
Do It Safely! 
Close Encounters of the Bird Kind 
Controlling Lisrerra; A Team Approach 
(^ookingand CoolingMeat and Poultry 
Products 
"Egg Games” Foodservice Egg Handling 
and Safety 
Egg Handling& Safety 
Emerging Pathogens and Grinding 
and CookingComminuted Beef 
Fabrication and Curingof Meat 
and lYniltry Products 
Food Irradiation 
Food Microbiological Control 
Food Safe - Food Smart - H ACCP 
& Its Application to the Food Industry 
(Part 1&2) 
Food Safe - Series I (4 Videos) 
Food Safe - Series 11(4 Videos) 
Food Safe - Series III(4 Videos) 
Food Safety First 
Food Safety: An Educational Video 
forlastitutional Food-Service Workers 
Food Safety: For Goodness Sake. 
Keep Food Safe 
Food Safety is No Mystery 
Food Safety: You Make the Differenc'e 
Get witha Safe Food Attitude 
GMP Basics; Employee Hygiene Practices 

71 F2I43 

n F2I48 
71 F21S() 

G F2I47 
G F2160 

G F2I8() 
G F2I70 
G F2175 

G F2190 

G F22I0 

G F2240 
G F2250 
G F2270 
G F2280 
G F2290 
G F2220 
G F2230 
G F23IO 
G F2320 
G F2325 
G F2460 
G F2330 

G F2340 
G F2350 

G F2360 

G F2430 

G F2370 

G F2380 

G F239() 
G F24l() 
G F2420 

G M4010 
G M4020 

G M4030 
G M4040 
G M4()'><) 

G M4()60 
G M40^0 

Visit our Website at iMww.ffoodprotection.org ffor detailed tape descriptions 

(iMP Basics; Guidelines 
for Maintenance Personnel 
CiMP - (iSP Empk)yee 
(iMP: Personal Hygiene and Practices 

in RkxI Manufacturing 
(iMP Basics: Process Control Practices 
(iMP: Sources Sr (Control of Onitamination 

during PnK'esMng 
HA(X:P Safe Food HandlingTechniques 
The Heart of H ACCP 
InspectingFor Food Safety - 

Kentucky sFood Code 
Is What You Order What You (ict? 
Seafood Integrity 

Northern Delight - From Canada 
to the World 
On the Front Line 

On the Line 
Pest Control in SeaftKxl PixKessing Plants 
Principlesof Warehouse Sanitation 
Pnxluct Safety & Shelf Life 
Proper HandlingofPcracidic Acid 
Purely Coincidental- English 
Safe Food; You Make a Diffennce 
Safe Handwashing 
Safe Practices for Sausage Production 
Safer Processing of Spnxits 
Sanitation forSeaftxHl Processing 
Personnel 
Sanitizing for Safety 
SERVSAFE* Serving Safe Food 
(4 Videos) 
SERVSAFE* Serving Safe Fo<k1 Second 
Edition (6 Videos) 
Smart Sanitation; PrinciplesA Practices for 
FTfectivelyCleaning Your Food Plant 
Supermarket Sanitation Program - 
"Cleaning& Sanitizing” 
Supermarket Sanitation Program - “Food 

Safety” 
Take Aimat Sanitation 
Wide World of Food-Service Brushes 
Your Health in Our Hands - 
Our Health in Yours 

OTHER 

Diet, Nutrition & C>ancer 
Eating Defensively: Food Safety Advice 
for Persons with AIDS 
Ice: The Forgotten Food 
Legal Aspects of the TamperingC-asc 
I^rsonal Hygiene & Sanitation 
forFo<xI Proces,sing Employees 
Psychiatric Aspects of Prcxluct Tampering 
Tampering; The Issue Examined 
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■ ■ 

I Order 3-A Standards online at | 

I www.3-A.org i 

I International Association of Food I 
I Industry Suppliers (lAFIS) in cooperation | 
I with the International Association for | 
I Food Protection (lAFP) created the 3-A i 
I Web site to promote awareness of the ■ 
I 3-A Program and to provide the opportun- ■ 
I ity to order 3-A Standards online. . 

I The 3-A Web site’s online store offers the ■ 
I 3-A Standards in English and Spanish. Users can . 
j choose to have printed copies of complete sets j 
" or individual Standards delivered, or they | 
I can instantly download electronic PDF files • 

I right to their desktop. Multi-user access to I 
I PDF Standards is also available for corporate I 
I networks. I 
I To order by phone in the United States I 
I and Canada call 800.699.9277; Outside US | 
I and Canada call 734.930.9277; or Fax: 734. | 
j 930.9088. j 

ADVERTISING INDEX 

Capitol Vial, Inc.921 

DQCI Services, Inc.963 

DiverseyLever Dubois.Inside Front Cover 

Food Processors Institute.953 

Gardex Chemicals.963 

Glo Germ Company.925 

Medallion Laboratories.986 

Michelson Laboratories, Inc.953 

Nelson-Jameson, Inc.921 

Oxoid, Inc. Back Cover 

QMI Food and Dairy Quality Management... 998 

Qualicon.Inside Back Cover 

Sneezeguard Solutions.953 

Weber Scientific.953 

nternat onal Association for 

Food Protection 
abstract Supplement 

to the Journal of food protection 

2000 annual Meeting abstracts 

Name 

I Job Title_ Company Name 

' AeJdress_ 

City_ 

Country_ 

Telephone #_ 

Quantity_@ $25.00 each 
(includes shipping and handling) 

Total Payment- 

Mail Entire Form to: 

lAFP 
6200 Aurora Avenue, Suite 200W 
Des Moines, lA 50322-2863, USA 

or Credit Card Orders: 
Fax: 515.276.8655 
E-mail: info@foodprotection.org 

_ Stateor Province_ 

_ Postal/Zip Code_ 

_ Fax#_ 

US FUNDS on US BANK 

METHOD OF PAYMENT 

□ CHECKORMONEYORDER ENCLOSED 

□ MASTERCARD □ VISA □ AMERICAN EXPRESS 

Exp. Date_ 

SIGNATURE 
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INTERNATIONAL ASSOCIATION 

FOR FOOD PROTECTION 

General Fund Statement of Activity 
for the Year Ended August 31, 2000 

Revenue: 

Advertising $ 1 1 1,597 

Membership & Administration 410,921 

Communication 606,147 

Annual Meeting 409,424 

Workshops 30,515 

Total revenue T,56^o"4 

Expense: 

Advertising 90,929 

Membership & Administration 550,440 

Communication 546,242 

Annual Meeting 335,265 

Workshops 23,678 

Total expense 1,546,554 

Change in General Fund $' ~22^50~ 

Net Assets as of 8/31 /OO: 

General Fund (16,552) 

Foundation Fund 86,608 

Restricted Fund 48,414 

Total net assets $■ 11 8,470 

Don't miss 
a single issue, 

please notify us 
as soon as possible. 

Send your address changes to: 

Julie Cattanach 
lAFP 

6200 Aurora Ave., Suite 200W 
Des Moines, lA 50322-2863 

or call 800.369.6337; 
515.276.3344; 

Fax: 515.276.8655; 
E-mail: jcattanach® 

foodprotection.org 

Send your old mailing label and 
new address; please allow 6 weeks 

for the change to take effect. 

Thank you for keeping 
your membership 

current. 

Online Abstract 

Submission 

at www.fooclprotection.org 

Abstracts must be received 
by January 8, 2001. 

Any questions regarding 

abstract submission can be directed to: 

Bev Corron 

515.276.3344 or 800.369.6337 
E-mail: bcorron@foodprotection.org 
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Invite A Colleague 
to Join 

The International Association for Food Protection, founded in 1911, is a non-profit 
educational association of food safety professionals with a mission "to provide food safety 
professionals worldwide with a forum to exchange information on protecting the food supply." 

^ Who Should Join? 

The Association is comprised of a diverse membership of 3,000 people from 50 nations. 
The International Association for Food Protection Members belong to all facets of the 
food protection arena including: Industry, Government and Academia. 

^ Why Should They Become Association Members? 

Dairy, Food and Environmental Sanitation — A reviewed monthly publication that 
provides practical and applied research articles and association news, updates, 
and other related information for food safety professionals. All Members receive 
this publication as part of their Membership. 

Journal of Food Protection — An international, refereed scientific journal of research 
and review papers on topics in food science and food aspects of animal and plant 
sciences. This journal is available to all individuals who request it with their Mem¬ 
bership. 

The Audiovisual Library — Provides quality training videos dealing with various food 
safety issues. Members are allowed free use of these videos. 

The Annual Meeting — Is a unique educational event; three days of technical sessions, 
symposia and exhibits provide attendees with over 250 presentations on current topics 
in food protection. The International Association for Food Protection Members receive 
a substantially reduced registration fee. 

^ Help Others Find Out About the Association... 

To learn more about the Association and the many other benefits and opportunities 
available to a Member, visit our Web site: www.foodprotection.org or please call 
515.276.3344 or 800.369.6337; Fax: 515.276.8655; E-mail: info@foodprotection.org. 
We will be happy to send new Member information if you provide us the necessary 
mailing information. 

6200 Aurora Avenue, Suite 200W 

Des Moines, lA 50322-2863, USA 

Phone: 800.369.6337 • 515.276.3344 

Fax; 515.276.8655 

E-mail: info@foodprotection.org 

Web site: www.foodprotection.org 
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nternational Association for 

Food Protection 
6200 Aurora Avenue, Suite 200W 

Des Moines, lA 50322-2863, USA 

Phone: 800.369.6337 • 515.276.3344 

Fax: 515.276.8655 

E-mail: info@foodprotection.org 

Web site: www.foodprotection.org 

SHIP TO: (Please print or type. All areas must be completed in order to process.) 

First Name 

Mailing Address- 

(Please specify: □ Home n Work) 

City_ _ _ 

Postal Code/Zip + 4- 

Telephone #- 

BOOKLETS 

Quantity Description 

_; _ Procedures to Investigate Watertx)rne Illness—2nd Edition 

;_Procedures to Investigate Foodborne Illness—5th Edition 

SHIPPING AND HANDLING - $2.00 (US) $4.00 (Outside US) 

Each additional booklet $1.00 

OTHER PUBLICATIONS 

Last Name 

Company 

State or Province 

Country 

Multiple copies available 
at reduced prices. 

Membenr Non-Member 

Gov't. Price Price 

Shipping/Handling 

Phone our office for pricing information 
on quantities of 25 or more. 

Description 

Pocket Guide to Dairy Sanitation (minimum order of 10)__ 

Before Disaster Strikes...A Guide to Food Safety in the Home (minimum order of 10) 

•Developing HACCP Plans - A Five-Part Series (as published in DFESj 

•Surveillance of Foodborne Disease - A Four-Part Series (as published in JFPj 

Membenr 

Gov't. Price 

Non-Member 

Price 

1^ aurveiiiance or rooooorne uisease - « rour-ran oenes (as puoiisnea in jrr 

__j^_ 'Annual Meeting Abstract Book Supplement (year requested ) 

j 'lAFP History 1911-2000 

SNIPPING AND HANDLING - Guide Booklets-per 10 $2.50 (US) $3.50 (Outside US) 

'Iricludes shipping and handling 

Payment Must be Enclosed for Order to be Processed 

* US Funds on US Bank ★ 

□ CHECK OR MONEY ORDER ENCLOSED □ □ fW 

Shipping/Handling 

Other Publications Total 

TOTAL ORDER AMOUNT 

4 EASY WAYS TO ORDER: 

Phone: 515.276.3344; 800.369.6337 

Fax: 515.276.8655 

Mail: to the Association address listed above. 

Web site: www.foodprotection.org 

Prices effective through August 31, 2001 
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MEMBERSHIP APPLICATION 

nternat onal Association for 

Food Protection 
MEMBERSHIP DATA: 

6200 Aurora Avenue, Suite 200W 

Des Moines, lA 50322-2863, USA 

Phone: 800.369.6337 • 515.276.3344 

Fax: 515.276.8655 
E-mail: info(3)foodprotection.org 

Web site: www.foodprotection.org 

Prefix (G Prof. G Dr. G Mr. G Ms.) 

First Name_M.l_Last Name 

Company_Job Title_ 

Mailing Address_ 

(Please specify: □ Home □ Work) 

City_State or Province 

Postal Code/Zip + 4_Country_ 

Telephone #_Fax #_ 

E-mail 

MEMBERSHIP CATEGORIES: US 

Canada/ 

Mexico International 

G Membership with JFP & DFES <4 
^ VALUE 

(12 issues of the Journal of Food Protection 
and Dairy, Food and Environmental Sanitation) 

$150.00 $175.00 $220.00 

G Membership with DFES 

(12 issues of Dairy, Food and Environmental Sanitation) 

$90.00 $100.00 $115.00 

G Sustaining Membership 

(Includes advertising and exhibit discounts and more! 
Contact the Association office for additional benefits) 

$750.00 $750.00 $750.00 

□
 □
□
 ^Student Membership 

JFP and DFES 
Journal of Food Protection 
Dairy Food and Environmental Sanitation 

$75.00 
$45.00 
$45.00 

$100.00 

$60.00 
$55.00 

$145.00 

$90.00 
$70.00 

^Student verification must accompany this form All Prices Include Shipping & Handling 

TOTAL MEMBERSHIP PAYMEHT: 

Payment Options: 

G Check Enclosed I—^ ^ j SI ^ □ ni 

$- 
us FUNDS on US BANK 

(Prices effective through August 31,2001) 

Card # Exp. Date 

Signature 

DO NOT USE THIS FORM FOR RENEWALS 
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The fully automated 
BAX® System: 
Easily 
the 
right 
answer. 

Now the BAX® system —the most powerful, versatile, reliable 

})latform for pathogen fletection—is even easier to use! 

The BAX® system already gives you: 

• Nobel Prize-winning technology 

• AO AC, AFNOR and UKAS accreditations 

• Fast, accurate, reliable results 

• Tests for Salmonella, E. coli 0157:H7, Listeria and more 

• A definitive answer with no confirmation required 

And now the BAX® system is fully automated with on-screen, 

instant-read results. Get the right answer the first time— 

faster and easier than ever before! 

The BAX® system. Now it’s easily your right choice. 

(mmD 
DuPont Qualicon 

Microbial Solutions 

Qualicon, Inc. 
1-800-863-6842 (US) 
1-302-685-5300 

www.quaticon.com 

Qualicon Europe 
44(0) 1564 821 000 (UK) 
33 (0) 3 89 83 27 30 (Fr) 

BAX and Qualicon are US-registered trademarks of Qualicon, Inc., a subsidiary of E.l. du Pont de Nemours and Company, Wilmington, Delaware, USA. 

This product is sold under licensing arrangement with F. Hoffman-LaRoche, Ltd., Roche Molecular Systems, Inc. and the Perkin-Elmer Corporation. 
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The 20-iiiinute Usieria lest from OxohL 
Bemuse rime is money. 

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

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

CLEARVIEW 
LISTERIA 

lAsteria 
RAPID TEST 

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 Im 
217 Colonnade Road, Nepean, 
Ontario, K2E 7K3 Canada. 
Phone: (800) 267-6391. 
Fax: (613) 226-3728. 

Clearview is a registered trademark. 

Reader Service No. 126 
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