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lAMFES 
Announcement 

Developing Scientist Awards 

(Supported by Sustaining Members) 

Awards 

Five (5) awards will be presented: 1st place, $500 and a plaque; 2nd place, $200 and a certificate; 3rd place, $100 and 

a certificate; 4th place, $50 and a certificate; 5th place, $50 and a certificate. All of the winners will receive a 1 year 

membership to both Dairy and Food Sanitation and the Journal of Food Protection. 

Purpose 

1. To encourage graduate students to present their original research at the lAMFES annual meeting. 

2. To foster professionalism in graduate students through contact with peers and professional members of lAMFES. 

3. To encourage participation by graduate students in lAMFES and the annual meeting. 

Who Is Eligible 

Graduate students enrolled in M.S. or Ph.D. programs at accredited universities or colleges whose research deals with 

problems related to environmental, food and/or dairy sanitation, protection and safety. Candidates cannot have graduated 

more than one (1) year prior to the deadline for submitting abstracts. 

Criteria 

1. A short abstract of the paper must be submitted to the lAMFES office by January 1 of each year. (Use the blue abstract 

forms from the October issue, if possible.) 

2. The author must indicate on the abstract form the desire to be considered for the competition. 

3. The paper and the student must be recommended and approved for the competition by the major professor or 

department head. 

4. The paper must represent original research done by the student and must be presented by the student. 

5. An extended abstract form will be sent to all who enter the competition, and must be completed and returned by the 

deadline date on that form. 

6. Each student may enter only one (1) paper in the competition. 

7. Papers are to be presented as oral papers and should be approximately fifteen (15) minutes in length wifh an additional 

five (5) minutes allowed for questions, for a total of twenty (20) minutes. 

8. The use of slides or other visual aids is encouraged. 

9. The papers will be Judged by an independent panel of Judges. 

10. Awards will be presented at the annual lAMFES Awards Banquet. 

Publishers of the Journal of Food Protection and Dairy and Food Sanitation 

International Association of Milk, Food and Environmental Sanitarians Inc. 

P.O. Box 701 - 502 E. Lincoln Way - Ames, Iowa 50010 - (515) 232-6699 - 1-800-525-5223 (outside of Iowa) 
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WHO CAN roENTIFY BACTERIAL STRAINS 
IN 48 HOURS? 

A Bacterial Identification Laboratory 

Send US your bacteria for rapid and 
specific identification. 

Utilizing gas chromatography and in¬ 
novative software, the bacterial fatty 
acid profile of your unknown strains 
are compared with a computer library 
of over 6^000 known strains. 

This proven technique correlates with 
DNA relatedness and identifies bacteria 
that are biochemically variable. 

Data suitable for publication. 

You will receive for each strain sent: 

• Fatty acid chromatogram 
• Printed report of the composition 
• Positive match to the computer 

library 

1-5 strains $50 each, 6 or more $40 each 

Prices are for Class I & II aerobic bac¬ 
teria that grow on TSA at 28“ C. Send in 
screw top slants. For other organisms 
or growth conditions, please call or 
write. 

Name; S 537 S. epidermidis (coagulase neg) 

_ 
/ !i 

(.596 
(.113 

-TTO 7.62J 

JJ28 
9.(18 

>18.814 

JUiL 
12.973 

"l4t#9 

1(.3S2 

B1 AREA ECL NAME AR% 

6.113 3197 13.619 14:0 ISO 3.77 
6.596 810 14.001 14K) 0.96 

7.493 6476 14.623 16:0 ISO 7.64 

7.623 30860 14.713 16:0 ANTEISO 36.43 

9.028 1069 16.628 16:0 ISO 126 
9.618 2421 16.002 16:0 2.86 

10.660 2371 16.630 17:0 ISO 2.80 
10.814 4036 16.722 17:0 ANTEISO 4.76 
12.346 1093 17.632 18:0 ISO 129 

12.973 10048 18.002 18:0 1186 
14.049 2091 18.636 19:0 ISO 2.47 
14.213 1627 18.732 19:0 ANTEISO 1.92 

16.362 17611 20.001 200 20.67 

COMPUTER LIBRARY SIMILARITY 
MATCH INDEX 
Staphylococcus.0.742 
S. epidermidis..0.742 
S. aureua.0.342 
S.homini8..0.054 

MICROCHECK, INC. 
48 SOUTH MAIN ST., NORTHFIEtl), VT 05663 
PHONE (802) 485-6600 FAX 802-485-8402 
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If your product, system, service, or 
job responsibility is in anv way re¬ 
lated to public health and the 

environment, there’s a strong possibility NSF 
can help you. We offer a distinct trio of service 
areas: Listing, Certification and Assessment. 
And our totally professional staff can, and 
does, provide you with straight answers, lab¬ 
oratory testing, on-site inspections, in-depth 
research, and ongoing education to help meet 
your public responsibilities. 

Listing Services. This is the Foundation’s 
long-standing and traditional service area. 
Here are devdoped national voluntary consensus 
standards relating to public health and the 
environment. Prwucts evaluated and meeting 
the standard may display the NSF round blue 
seal or l(^o and appear m an annual Listing. 

Certification Services. This service area 
offers evaluation against other non-NSF con¬ 
sensus standards and official (state. Federal, 
international) regulations and requirements. 

Products, systems, and services which meet 
the regulations or standards may display the 
square, green NSF Certified mark and appear 
in an annual Registry. 

Assessment ^rvices. This group under¬ 
takes special testing, research, demonstration 
projects, and studies for industry, service 
companies, government, and individuals with 
health and environmental concerns. A report 
is published but no seal or logo is issued. 
Take advantage of NSF’s unique expertise and 
capabilities, group problem solving approach 
and reputation for objectivity. 

In all three service areas we are known and 
respected as an objective third party, and we 
are committed to preserve this identity. We 
invite your further inquiry. 

National Sanitation Foundation, Office and 
Laboratories, P.O. Box 1468, Ann Arbor, MI 
48106 USA. Or call (313) 769-8010; 
Telex: 753215; FAX: (313) 769-0109. 

FREE! 
WRITE FOR: 

•Facts about Listing Services 
•Facts about Certification Services 
•Facts about Assessment Services 

•Facts about NSF 

Which of the three NSF services 
can best help you? 
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1988 lAMFES EXHIBITOR 

^OODS^ 

■f> 

OODSEJ^V 

Doing right starts with knowing right. Foodservice operators 
know how vital sanitation is to their success. 

The Applied Foodservice Sanitation program of the 
Educational Foundation of the National Restaurant Association 
has been raising operator consciousness, and the standards 
of sanitation, for over 15 years. 

We educate to motivate a change in sanitation practices; 
then we test and certify. That’s what sets our program apart. 
And the operator’s cost is less than testing alone. 

We provide an operator with complete training and 
testing materials to initiate a course that can be tailored to 
their particular needs, and is consistent with FDA model codes 
and interpretations. 

Assist operators in your jurisdiction by helping them 
put first things first. Call toll-free: 1-800-522-7578. 

Applied 
Foodservice 
Sanitotioii 
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ETTOrTtmT'™ PRE-WET PULSTK 
TEST STRIP 

& WIPE SURFACE 

THE SMI1/CHECK.WAY... 

EASY AS 1-2-3 
2. 

This simple, inexpensive, and reliable method 
can replace RODAC plates and other swabbing 
techniques for surface sanitation monitoring. 
Sani-Check AB measures aerobic bacteria while 
Sani-Check YM tests for yeasts and molds. Both 

INCUBATE 

tests are suitable for liquids as well as surfaces. 
Call toll-free, 1-800-253-6800 for samples and 
information. 

1 1 _ _ 
3. 

READREAQED 

MICROBIAL COUNT 

I_I BIOSAN LABORATORIES, INC. 
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A Practical Environmental Sampling 

Plan For Dairy Processing Plants 

Ruth G. Fuqua 
Director, Quality Assurance 

Dairymen, Inc. 

920 Shadow Ln. 

Mt. Juliet, TN 37122 

With the advent of concerns about environmental 

sanitation, many companies in the dairy industry have 

expanded their quality assurance programs to include 

sampling and testing environmental areas for pathogenic 

bacteria. The age old questions of sampling and testing 

— why, where, frequency and cost — face the industry as 

it attempts to control environmental sanitation, a some¬ 

times elusive area of quality control. A practical approach 

to an environmental sampling program is desirable which 

considers testing cost as well as how to define areas for 

sampling to yield information to analyze the sources of 

environmental contamination. 

In response to several food borne outbreaks traced to 

Salmonella, Listeria Yersinia and Campylobacter bacterial 

contamination of dairy products, the Milk Safety Branch 

of the Food and Drug Administration began the Dairy 

Safety Initiative Program of April 1, 1986‘‘*\ The pro¬ 

gram, while primarily designed as an intensive inspection 

program, using the Pasteurized Milk Ordinance of the 

National Conference on Interstate Milk Shipments, was to 

also focus on potential non product contact contamination 

areas. This focus came as a result of the investigations of 

the then recent dairy product food borne outbreaks, which 

all strongly indicated post pasteurization contamination of 

the products as the source. 

The Dairy Safety Initiative Program and its follow up 

reports*^''''^ have each indicated that companies should 

perform environmental sampling for pathogenic bacteria 

in their processing plants to identify specific areas of possible 

contamination. Each report has recommended that the 

samples should be tested in an off site laboratory to avoid 

the possibility of expansion of the environmental contami¬ 

nation through laboratory accidents or “tracking” of the 

bacteria from the laboratory back into the processing areas. 

While the reports have indicated many areas to be of 

concern and ways to control environmental sanitation, the 

recommendations do not outline the frequency of sam¬ 

pling or how a company might design a program to pin¬ 

point sources of contamination. Without a specific plan 

of sampling, many companies may have sampled and tested 

their plant environment only to come to the conclusions 

that environmental contamination is an uncontrollable moving 

target, that results take too long to obtain, and the testing 

costs too much for the inconclusive data received. 

The development of environmental sampling and testing 

plans which will yield more conclusive but cost effective 

data is needed to ease the frustration many quality control 

and plant managers may face. While each plant must 

tailor the sampling plan to a specific situation, the guide¬ 

lines herein suggest ways to approach environmental 

sampling. 

Sampling Guidelines 
Before environmental sampling begins, the person who 

will sample should keep some important points in mind 

about the target organisms: 

1) A specific organism is being sought. The sample 

must be taken so that each target organism can be iso¬ 

lated. (“Target organisms” are defined as the spe¬ 

cific organism looked for in the environment, such as 

Listeria or Yersinia). In most cases, this will mean 

taking separate swabs or samples for each target 

organism, as the isolation testing requires different 

media for each type bacteria.^*’ 

2) The environmental samples should be taken with an 

attitude to find the target organism. Otherwise the re¬ 

sults may give a false sense of security that the organ¬ 

ism is not present. In all cases, go for the dirt, grease 

or condensate and do not sample obviously clean 

sanitized surfaces. 

3) Know the characteristics of the target organism(s) being 

sought, and sample where it is likely to be present. 

Each type of bacteria has specific parameters for growth, 

including the type of environment.*^' 

4) Look for microbiological “havens”, where the four 

requirements for bacterial survival and growth can occur 

temperature, water, pH, and food.**' All requirements 

must be met for growth. However, keep in mind that 

the target organisms may survive for periods of time 

with only two of the requirements and begin to grow 

if the third and fourth requirements are met. 

Initial Sampling 
The first step of the environmental sampling plan is 

to identify areas of the plant that will be focus areas for 
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sampling. This is the screening step, when samples are 

taken from obvious microbiological havens, such as pooled 

product and water areas, drains, places where old product 

has built up, and conveyors. These are the collection 

points for the target organism, where the bacteria have 

drained or been carried from the actual sources. Sample 

each area of the plant in this manner, focusing on the 

lowest points of the area. 

The samples should be taken while the plant is in op¬ 

eration, not after cleanup, to avoid cleaning and sanitizing 

solutions mixed with the sample, and to allow the bacteria 

to be carried to the collection points from the “havens” 

by runoff, condensate and drainage. 

The results should yield an overview of the plant’s 

environment and indicate if the target organisms are pres¬ 

ent in each area. An important point to consider at this 

time, however, is that only general areas have been iden¬ 

tified, not necessarily the source of the environmental 

contamination. 

Locating Sources 
With the overview results obtained, the focus areas 

are identifiable. The second round of sampling will iden¬ 

tify the sources of the environmental contamination in each 

focus area. 

In each case, begin sampling at the “top”, looking 

for microbiological “havens”. Start by swabbing air 

handling areas where condensation and dirt have accumu¬ 

lated, overhead conveyors, pipelines, and the like. Next, 

look under equipment parts where product and condensate 

may have fallen onto mechanical areas. Sample under 

conveyor chains and in cracks and crevices. Do not overlook 

brushes, squeegees, towels or buckets used in the opera¬ 

tion. Be sure to examine pistons, pump housings, agitator 

shafts, motors, valve assemblies and underneath all tanks. 

When locating sources, it is important to sample every 

probable place. Due to the design of some dairy process¬ 

ing equipment, it is quite possible for bacteria to be trans¬ 

ported to a product contact area by mechanical action, 

aerosol during operation, condensate drippage, the opera¬ 

tor’s hands during adjustment, or a combination of the 

above. 

The results of the samples will outline the sources of 

environmental contamination, provided that all areas were 

sampled thoroughly. 

Controlling Testing Cost in Source Identification 
Environmental testing can be expensive using the 

preceding sampling plan. On reviewing commercial labo¬ 

ratory testing costs for Listeria organisms, the current range 

was found to be $10-40 per sample, depending upon the 

method utilized and if confirmation of organisms is de¬ 

sired. 

Using an average cost of $20 per sample, the cost for 

overview sampling would be $600 (30 samples) and source 

location sampling could approach an additional $20(X) (100 

samples). With recheck sampling to follow-up after cleanup 

has taken place, a plant could have a laboratory invoice 
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totalling in excess of $4000 for one round of environ¬ 

mental sampling. 

This is not to recommend that target organism sam¬ 

pling should be discontinued. However, a more practical 

approach may be desired to control costs, yet still achieve 

useful information about the environment on a timely basis. 

Most dairy processing plants are set up to test for total 

bacteria counts using Standard Plate Count Methodology*'*. 

It may be useful therefore, to couple target organism sampling 

with total count sampling. In this approach, two samples 

are taken during the source location sampling, one sent for 

target organism testing to the outside laboratory, and one 

tested on site for total plate count. 

This approach does not suggest that there is always a 

correlation between pathogens and total bacteria counts, 

but one can identify sources of general environmental 

contamination to begin cleanup and have some indication 

if cleaning procedures are effective in reducing the total 

bacteria load while waiting for target organism results. 

The rationale for this is that the microbiological haven 

mentioned previously can create the environment for the 

target organism to grow. While the target organism may 

or may not be present, other organisms will usually be 

present and growing if this microbiological haven is 

conducive to growth of the target organism. The haven 

can then be identified as a potential environmental con¬ 

tamination source and cleaned up while verification of the 

presence of target organisms takes place. 

The total count to be expected cannot be defined 

precisely, but initial total bacterial counts of the “haven” 

might be in the range of 200,000 to 16,000,000 or more 

per area swabbed. Experience and experimentation will 

determine what total count level is desired or obtainable 

after cleanup. Whatever the initial total count level, a 

dramatic decrease in counts will indicate that the micro¬ 

biological haven has been controlled. At that point, the 

recheck for the target organism must be done as assurance 

that the pathogen is under control at that particular source. 

It is important to follow up with target organism testing at 

this point, for a reduced total count will not be a reflection 

on a specific organism being eliminated. 

Analyzing the results 
When all results have been obtained from the source 

sampling, it will be helpful to map the source locations on 

a plant equipment diagram. Many times, relationships of 

two or more sources will become evident by mapping the 

points and asking the following questions; 

1) Do the sources have a common link from a separate 

source by conveyors, carts, pipelines or other factors? 

2) Do operator practices contribute or cause the condi¬ 

tion to exist? 

3) Is equipment design or layout the contributing factor? 

4) Are havens present in the area which can be splashed, 

dripped, or aerosoled to the sources identified? 

Until the results are fully analyzed to recognize the 

cause of the environmental contamination point, reaction 

to the results may lead to treating a symptom, not elimi- 



nating the source. If the true source of environmental 

contamination is not found, and eliminated, the target 

organism will come back in future environmental samples, 

and may have spread to other areas. It is important, there¬ 

fore, to have enough sampling data to pinpoint the true 

sources. If resampling after cleanup continues to show 

environmental contamination, continue to expand the map 

to include mechanical or personnel traffic patterns which 

may be contributing to the problem. 

Frequency of Sampling 
After the initial sampling is done and the sources are 

found and eliminated, the plant should routinely repeat the 

initial sampling part of the plan to monitor the environ¬ 

ment as part of the quality control program. The fre¬ 

quency of routine sampling is dependent on the type of 

operation, design of the processing equipment, and traffic 

patterns which may reintroduce the target organisms into 

the environment. Only experimentation can determine the 

ultimate desired sampling frequency. 

Figure 1 outlines the steps of a total environmental 

sampling plan. It is important to note that the plan continues 

to repeat itself in a cycle. One pass through the plan will 

not ensure a clean environment, and the cycle must be 

routinely repeated to monitor the changes in the plant 

environment which could lead to contamination. 

Conclusion 
Environmental sampling can be accomplished in a 

logical manner to obtain results to assist in the control of 

dairy pathogens. By planning the samples to be taken and 

understanding the growth patterns of the target organisms, 

a systematic sampling and testing program can help the 

plant to do more than just swab in the dark. 
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HGURE 1. 
Environmental Sampling Plan Steps. 
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remel 1258 rush 

r© m©l (rem •el), n. 1. an acronym for Regional Media Laboratories, Inc., 
Lenexa, Kansas. 2. a leading manufacturer of prepared culture media and 
related microbiology products for use in the DAIRY and FOOD industries. 
3. a company to call for RODAC® plates. 

RODAC® plate (RO'DAK plat), n. 1. an acronym for Replicate 
Organism Direct Agar Contact plate. 2. used in DAIRY operations and FOOD 
processing plants for ENVIRONMENTAL SAMPLING of sanitary quality 
of containers, equipment, and work 
surfaces encountered in production. 
3. useful in evaluating cleaning com¬ 
pounds and disinfectants for reduc¬ 
tion of microbial load. 4. contact me¬ 
dium is contained in a special plate 
(RODAC®) which has a grid on the 
bottom of the plate that is helpful 
in calculating the number of organ¬ 
isms present in the test area (see 
diagram). 

A. RODAC® PLATE (TOP VIEW) 

rush (rush) v.i. 1. to move or go 
swiftly. 2. necessitating haste; as 
rush orders to REMEL for RODAC® 
plates and other microbiology qual¬ 
ity control products. 3. delivery over¬ 
night in most areas. 4. for your rush 
order call REMEL: 

(800) 255-6730 or 
(800) 332-4377 (KS). 

contact surface. 

B. RODAC® PLATE (SIDE VIEW) 

RODAC® is a registered trademark of Becton Dickinson Microbiology Systems. 

For additional information call (800) 255-6730 or (800) 332-4377 (KS). remel 
12076 Santa Fe Drive 
Lenexa. Kansas66215 
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THE CLEAN 
HOMOGENIZER 

Minimize Contamination 
with the Coiworth 
Stomacher® Lab 
Biender. . . Exciusiveiy 
from Tekmar. 

The Stomacher is a proven 
method for quick, contam¬ 
ination-free removal of intact 
microbes from food and 
other samples because 
blending is done in sterile 
plastic bags. There is never 
contact between your sam¬ 
ple and the machine. Most 
samples are processed in 
30-60 seconds, and there is 
no clean-up between 
samples. Applications: 

• Dairy 

• Frozen Foods 

• Canned & Processed 
Foods 

• Meat, Poultry & Fish 

• Flour Products 

• Fruits & Vegetables 

P.O. Box 371856 
Cincinnati, OH 45222-1856 
Call toll free 800-543-4461 
In Ohio call 800-344-8569. 

D Send me more on how I can 
clean up my Microbial Tests! 

D Send information on new lab 
bags for the Stomacher. 

D Have salesman call. 

Institution. 
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^Proper ^ood Care. an(l Consumer Muareness 

‘EssentiaC in 'Educing S^fCatoTQn (Poisoning 

Recent reports have sounded the 

alarm about aflatoxin and other natu¬ 
rally occurring toxins in certain foods 
and feedstuffs, including peanuts, 

com, peppercorns, potatoes, chili 

sauce, cottonseed, and milk. The 

toxins are produced by molds that 

grow in the food, or in the case of 

milk, in the feed given to cattle. 
Aflatoxins and other mycotoxins 

have received considerable attention 

from the Texas Agricultural Experi¬ 

ment Station (TABS) and other agen¬ 

cies worldwide. In the United States 

and other developed nations, govern¬ 

mental agencies monitor various 

foods and feeds for the presence of 
mycotoxins. 

Aflatoxins are produced by 

molds that belong to the Aspergillus 

flavus or Aspergillus parasiticus fam¬ 

ily and are among the most poisonous 

naturally occurring substances 

known. Another family of mycotox¬ 

ins, the penicilliums, have been of 

great use to medicine, helping the 

immune system fight off disease- 

causing organisms. 

“Aflatoxins can cause serious 

health problems when consumed in 

large quantities over time,” says 
Robert E. Pettit, who studies soil- 
borne diseases for TAES. “Ingestion 

of aflatoxin can inhibit the immune 

system, making the body more sus¬ 

ceptible to disease-causing agents. At 

high intake levels, aflatoxins can 

cause liver cancer,” Pettit says. 

“Some animals are more resis¬ 

tant to aflatoxins than others; in gen¬ 

eral, young animals and children are 

more susceptible to them than are 

mature animals or adults. Fish, 

young ducklings, and chickens are 

more sensitive, compared to larger 
animals such as mature beef cows and 

sheep that are more resistant,” Pettit 

says. 

By Marilyn Brown 

TAES Science Writer 

In the past, aflatoxin poisoning of 

livestock feedgrains has been a prob¬ 

lem, so the USDA makes a great ef¬ 
fort to monitor its presence. USDA 

guidelines allow 5 to 20 parts per 

million as the maximum level at 

which aflatoxin can be present in a 

marketable food or feed. 

Peanuts, for example, are tested 

several times. The first inspection 

occurs when the peanut farmer takes 

his crop to the buying point, where an 

inspector will segregate an entire load 

if even one kernel is found to have 

the yellow-green mold on it. Those 

peanuts cannot be used directly for 

food or feed and are processed to 

remove the toxin. 
The peanuts are then sampled at 

the shelling plant, and samples are 

sent to a state chemist to be checked 

for aflatoxin. If any toxin is detected, 
the peanuts are diverted. The peanuts 

are tested again during processing, 

and products such as peanut butter 

also are tested. 

“The final inspection occurs 

when USDA staff members purchase 

peanut products in the market to 

check them for aflatoxin,” Pettit says. 

After so many inspections, public 
health experts consider peanuts to be 
safe from aflatoxin, but other prod¬ 

ucts lack such extensive monitoring. 

“The ultimate solution to the 

mycotoxin problem is to prevent 

mold growth on or in any potential 

food or feed,” Pettit says. “Reseach- 

ers are studying plant types that pre¬ 

vent the toxin-producing fungi from 

entering the seeds. By selecting plant 

types that produce seeds that have 

barriers to mold-invading fungi, my¬ 

cotoxin contamination may be signifi¬ 

cantly reduced,” he says. 

Pettit’s current efforts are aimed 

at discovering the presence of tannins 

and other compounds in peanut shells 

and pods that inhibit penetration by 

Aspergillus species. 
Although the dangers of my¬ 

cotoxins are real - for example, they 

were responsible for the Irish potato 

famine in the 1800s - proper food 

handling and storage can greatly re¬ 

duce their development. 

Aflatoxin contamination remains 

a serious problem in Third World 

countries, where these poisons enter 

the food supply through grains and 

peanut meal that are not stored and 

handled properly. Even the milk 

supply can become tainted when live¬ 

stock consume contaminated grains, 

as can a nursing mother’s milk. As 

with other species, young children are 
more susceptible to liver and immune 

system damage from the toxin. 

Pettit and other researchers hope 

that their work will ease the incidence 

of aflatoxin poisoning. But neither 

their efforts nor government monitor¬ 

ing can replace care in production, 

processing, handling, storage, and 

marketing to prevent mold damage. 

Consumers should never buy or 

eat moldy foods of any type, nor 

should they feed them to their ani¬ 

mals, Pettit says. High heat only par¬ 
tially destroys aflatoxins, so it is saf¬ 

est to discard moldy products, he 

advises. 

“Consumers who purchase foods 

and feeds selectively should not be 

fearful of aflatoxins,” Pettit says. 

“The fear itself is bad, and the mental 

problems that can develop from wor¬ 

rying about food quality can be worse 

- in a different way - than the tox¬ 

ins,” he says. 

(Reprinted from TAES Science 

Writer, Column 611) 
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CHIEF, DIVISION OF FOOD PROTECTION AND 
SANITATION 

The Rhode Island Department of Health is seeking 
qualified candidates for the piosition of Chief, Division of 
Food Protection and Sanitation. Duties include; on a state 
wide basis, to be responsible for the planning, direction, 
supervision, review and evaluation of the work of a staff 
engaged in carrying out a comprehensive environmental 
sanitation and food protection program; to provide lead¬ 
ership and direction to a supervisory staff engaged in 
administrative and advanced technical work. Successful 
candidates must possess a thorough knowledge of the 
principles, practices, and techniques of environmental 
sanitation and food protection and the ability to apply 
such knowledge in the planning, supervising, and evalu¬ 
ating the work of a staff in carrying out these programs. 
Candidates must possess a Master’s degree in environ¬ 
mental health, in biological or chemical sciences, or in 
food technology and must have been employed in a 
responsible supervisory or consultant position in the field 
of environmental health of food technology or any 
combination of education and experience that shall be 
substantially equivalent. This position is subject to pro¬ 
visions of the Merit System Law and is subject to Civil 
Service Examination. 

Salary: $40,755 - $46,183 plus fringe benefits 
Resumes: Edward D'Arezzo, Chief Employee Relations 

Officer 
Rhode Island Department of Health 
402 Cannon Bldg. 
75 Davis St. 
Providence, R1 02908 
The State of Rhode Island Department of Health is an 
Equal Opportunity Employer. 
Application Deadline - October 28, 1988 

Creates an invisible air barrier for complete 
protection against insects, dust and fumes. 

SPECIALLY ENGINEERED FOR ALL SIZES OF: 
• Warehouse Doors • Refrigerated Rooms 
• Receiving/Service Doors • Customer Entrances 

ENERGY CONSERVATION 
• Maintain Refrigerated Temperatures 
• Reduce Humidity and Ice Buildup 

UTMOST PERFORMANCE AND QUALITY 
• Easy to Install • Immediate Delivery 

Send for brochure. Include doorway sizes and specify purpose, 
insect, refrigeration or heat, for quotation. No oblivion, naturally. 

14716 S. Broadway, Gardena. CA 90248 
(213)770-1555 Outside CA1 (800)421-1266 FAX (213) 324-3030 

See us h Sweets Catalog. Section 15875/MAR 

Listeria and Salmoneila testing 8 Shuster ProQ^ms for the Food dnusrer in^us^fy 

Herbert V. Shuster, Inc can provide the necessary technical services for identification and 
control of Listeria and Salmonella. 

Herbert V. Shuster, Inc is an independent technical consulting firm that has provided testing 
and consuiting services to the food and dairy industry for over 30 years. 

Utilizing sensitive DNA hybridization techniques we offer the rapid detection of: 

• LISTERIA • SALMONELLA 
A negative result is obtainable in as iittle as 3 days. Reliable, timely results wilHallow: 

• Early identification of contamination problems 

• Quality Control to react to problems 

• Faster finished product release 

• Enhanced plant sanitation using environmental samples 

• Increased confidence in your product 

We welcome your inquiry. For further information call (617) 328-7600. 

Herbert V. Shuster, Inc 
5 Hayward Street 
Quincy, MA 02171 
(617) 328-7600 

Please circle No. 146 on your Reader Service Card 

Shuster South, Div. 
1057 W. Fteachtree Street 
Atlanta, GA 30309 
(404) 876-7600 
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‘An Order of Fries - Hold the Sulfites’ 
by Chris W. Lecos 

Various fresh, pre-cut potatoes and processed potato 

products that are commonly served in restaurants could no 

longer be treated with sulfites, under a regulation pro¬ 

posed by the U.S. Food and Drug Administration. 

Sulfite-treated potatoes were a contributing factors in 

the deaths of four people, according to reports received by 

the agency. 

Used by the food industry for many years, sulfites are 

applied to fresh, pre-cut potatoes and potato products to 

prevent discoloration and to extend their storage life. In 

effect, a potato stays whiter and firmer longer when the 

preservatives are used. 

Sulfites have been widely used as preservatives or 

antioxidants in foods and drugs for many years. Sulfites 

are actually a group of sulfur-based chemicals - sulfur 

dioxide, sodium sulfite, sodium and potassium bisulfite, 

and sodium and potassium metabisulfite. 

Although sulfites are not a health hazard to the major¬ 

ity of Americans, some people are sensitive to them and 

can suffer mild to severe allergic-type and even life- 

threatening reactions after consuming them. Particularly 

at risk are asthma sufferers - as many as 1 million - al¬ 

though some individuals with no known history of asthma 

also have reported adverse reactions to sulfites. 

The symptoms most frequently reported are difficulty 

breathing, wheezing, hives, diarrhea, vomiting, abdominal 

pain, cramps, and dizziness. Seventeen deaths, including 

the four involving potato products, have been “probably” 

or “possibly” linked to the consumption of sulfites in ei¬ 

ther foods or drugs, according to FDA. 

The proposed regulation refers to sulfites used on 

“fresh” potatoes. However, FDA broadly defines “fresh” 

to mean all potatoes and potato products that are “served 

or sold unpackaged and unlabeled” to consumers who - 

such as restaurant patrons - have no way of knowing if the 

preservative was used. 

However, not all potato products in which sulfites are 

commonly used would be covered by the regulation. For 

example, it would not apply to canned, frozen and dehy¬ 

drated (xitato products that bear food labels declaring the 

presence of sulfites. 

As a result, some products that are served regularly in 

restaurants - such as french fries, cottage fries, and hash 

browns - would be covered by the proposed ban if they 

were delivered to the restaurant pre-cut, but unpackaged 

and unlabeled. They would not be covered if they were 

delivered in a properly labeled package identifying the use 

of sulfites. 

528 DAIRY AND FOOD SANITATION /OCTOBER 1988 

BAN COULD BE EXTENDED 

FDA said it would consider extending the ban to 

include canned, frozen and dehydrated potato products 

after reviewing industry and public comments to the pro¬ 

posal. The proposed ban was published by the agency in 

the Federal Register last Dec. 10. 

Since 1959, the use of sulfites as chemical preserva¬ 

tives has been considered by FDA to be “generally recog¬ 

nized as safe,” or GRAS. In effect, sulfites have been 

approved food additives for more than 28 years. Their use 

on fresh potato products would no longer be approved if 

the regulation is adopted - an action FDA has taken with 

other food uses of sulfites. 

Since Aug. 8, 1986, FDA has prohibited the use of 

sulfites on raw fruits and vegetables, an action directed 

mainly at various foods in salad bars. Potatoes were not 

covered by that regulation. As of Jan. 9, 1987, FDA has 

also required manufacturers to declare the presence of 

sulfites on the labels of packaged foods containing at least 

10 parts per million sulfites. Since last June 3, drug 

companies have been required to produce a warning state¬ 

ment on prescription drugs containing sulfites. (For fur¬ 

ther information, see “Reacting to Sulfites,” FDA Con¬ 

sumer, December 1985-January 1986, and “Sulfites: FDA 

Limits Uses, Broadens Labeling,” FDA Consumer, Octo¬ 

ber 1986. 
Three principal factors have prompted FDA to add 

potato products to the list of foods in which sulfites would 

not be allowed: 

• Sulfites are a known hazard to some individuals. 

Since November 1982, more than 1,400 complaints of 

alleged reactions to sulfites have been received by the 

agency. In March 1985, the agency formed an Adverse 

Reaction Monitoring System for investigating and evalu¬ 

ating the complaints it received. By the end of 1987, FDA 

had investigated 709 of the 887 consumer complaints 

received since March 1985 and had determined that 51 

percent could be classed as “serious” reactions, including 

the 17 deaths that have been linked to consumption of 

various foods and drugs containing sulfites. 

• The fact that Americans are eating more meals away 

from their homes increases the potential for “inadvertent 

[consumer] exposure” to sulfite-treated potato products 

that are unpackaged and unlabeled so that restaurant 

operators may not even be aware that the delivered prod¬ 

ucts contain sulfites. 

• There is potential for “misuse of products containing 

T 



sulfiting agents” by restaurant and other retail food per¬ 

sonnel. Some restaurants, for example, dip peeled and cut 

potatoes in sulfite solutions and then refrigerate them for 

later use. The misuse comes from food service employees 

who fail to apply sulfites properly. 

Salad bar items and fresh fruits and vegetables (ex¬ 

cluding potatoes) account for nearly half (47 percent) of 

all complaints of sulllte reactions reported to FDA. Potato 

products are responsible for 12 percent of the complaints, 

wine for 12 percent, and drugs for slightly more than 3 

percent. 

In discussing the various sulfite uses with “fresh” 

potatoes and potato products, FDA is making it clear that 

its definition of “fresh” goes beyond the raw, unpeeled 

potatoes heaped for sale in the supermarket bin. Actually, 

sulfites are not used in such instances. 

As indicated, the proposal would affect sulfite use on 

“fresh” potatoes and potato products that are served or 

sold unpackaged and unlabeled, and it would affect the 

way potatoes and potato products are processed, cooked, 

served and/or sold in retail food outlets, including restau¬ 

rants, grocery stores, convenience stores, and food vend¬ 

ing machines. It also would affect the way potatoes are 

treated with sulfites at the plant and wholesale level, 

before delivery to restaurants and other retail outlets. 

For example, the ban would include peeled potatoes 

that are treated with sulfites and refrigerated before cook¬ 

ing; those that are treated with sulfites, blanched in oil or 

water, and refrigerated before cooking; and potatoes that 

have been peeled, cut, and then dipped uncooked in sulfite 

solutions for use later. 

PUBLIC COMMENT SOUGHT 

Even if the proposed regulation goes into effect as 

written, consumers with a taste for hash browns, cottage 

fries, or french fries, but who are sensitive to sulfites, 

would still have to be wary. That’s because the regulation 

would not cover sulfite use in canned, frozen or dehy¬ 

drated potato products. Sulfites are often applied at the 

processing plant or by a distributor, so a restaurant receiv¬ 

ing a delivery might not know whether the cottage fries it 

uses have been treated with sulfites. 

FDA evaluations show that frozen potato products 

may contain from 15 to 250 parts per million of sulfur 

dioxide equivalents; dehydrated potatoes, from 50 to 700 

parts per million; and refrigerated potatoes, from 30 to 

more than 1,400 parts per million. (Sulfite levels are 

usually expressed in terms of sulfur dioxide equivalents. 

This is the amount of sulfur dioxide that would be released 

by a sulfiting agent applied to a food. FDA has found that 

these levels can vary widely - from 10 parts per million to 

more than 1,400 parts per million of sulfur dioxide equiva¬ 

lents - in the various potato products checked.) FDA said 

it would address these uses in the future. FDA also said 

it would continue to encourage the food industry to limit 

other sulfite uses, where possible, to the lowest possible 

levels. 

FDA’s investigation of the four deaths from potato 

products disclosed high levels of sulfites consumed by the 

victims, some of whom had a known sensitivity to the 

chemicals. 

One of the victims was a known asthma sufferer who 

died from eating cottages fries in a restaurant. Shredded, 

raw, refrigerated potatoes obtained afterwards from the 

restaurant by FDA showed that they had 96 parts per 

million of sulfur dioxide equivalents. The same products 

delivered to the restaurant a month later disclosed sulfur 

dioxide equivalents of 615 and 582 parts per million. 

FDA was unable to determine why there was such a wide 

variance in the levels. 

FDA was unable to obtain samples of the hash brown 

potatoes that apparently contributed to the death of an¬ 

other victim, who died after eating in a Texas military 

food service place. In a third case, also involving an 

asthmatic, a Los Angeles County examination of the hash 

brown potatoes received by the restaurant a month after 

the person’s death showed that they contained 242 parts 

per million sulfur dioxide equivalents. 

The fourth death also involved an individual with 

asthma who died after eating cottage fries. The coroner’s 

report indicated that the sulfite-treated potatoes were a 

contributing factor in the victim’s death. 

REPORT CITES ABUSES 

One other case cited by FDA involved a sulfite-sen¬ 

sitive asthmatic patient who went into a coma for three 
weeks after eating cottage fries and who suffered severe 

motor and neurological damage. Analysis of the cooked 

potatoes indicated they contained 1,390 parts per million 

of sulfur dioxide equivalents. Samples of potatoes ob¬ 

tained from the plant, where they were peeled, 

steamcooked, sliced and refrigerated, showed that they 

had from 1,260 to 1,570 parts per million of sulfur dioxide 

equivalents. 

In a December 1985 report, FDA’s Advisory Commit¬ 

tee on Hypersensitivity to Food Constituents declared that 

although sulfites were not a hazard to most Americans, the 

evidence clearly indicated that sulfites did pose a “hazard 

of unpredictable severity” to those with a sensitivity to the 

chemicals when “exposed to sulfite agents in some foods 

at levels that are now current....” 

The advisory committee also stated that sulfites were 

not necessary in frozen potatoes, that their use in canned 

and dehydrated potato products should he identified 

through labeling, and that the amounts used should be 

reduced to the “minimum amounts” required to “achieve 

the desired effects.” 
Although the advisory group indicated it did not be¬ 

lieve that sulfites were widely used with frozen potato 

products, a survey by the California Department of Health 

in 1986 disclosed wide-ranging amounts present among 

151 samples of various processed potato products col¬ 

lected by the state agency. The samples included 64 

frozen potato products, about half of which contained 

sulfite residues ranging from 14 to 1,282 parts per million 

sulfur dioxide equivalents. 
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Sulfite Consumer Complaints by Types of Poods* 

Food Type 
No. of 
Complaints 

Percentage 
of Totals 

No. of Serious 
Reactions 

Percentage of 
Serious Reactions 

Salad bar 280 31.5 161 30.4 

Non-salad bar fresh fruits and vegetables, 
excluding potatoes 

143 16.1 82 15.5 

Wine 111 12.4 67 12.7 

Seafood 98 11.0 59 11.2 

Non-fresh potatoes 57 6.5 39 7.4 

Fresh potatoes 53 6.0 28 5.3 

Dried fruit 43 4.8 21 4.0 

Baked goods 35 3.9 24 4.5 

Drugs 28 3.1 22 4.2 

Beer 14 1.6 8 1.5 

Fruit and vegetable juices 1.6 6 1.0 

Other alcoholic beverages 13 1.5 12 2.3 

Source: Linda Tollefson, FDA Center for Food Safety and Applied Nutrition 

*Foodproducts listed are those cited by consumers who 
reported having had an allergic reaction. In some instances, 
more than one type of product was implicated by the con¬ 

sumers. In other cases, some reported reactions each time they 
ate the same food. Data are for the periodfrom November 1982 
through September 1987. 

FDA’s proposed ban of sulfites from certain uses in 

potatoes has been opposed by segments of the potato 

industry, some of which contended that there are no rea¬ 

sonable alternatives to sulfites. The canned potato indus¬ 

try says sulfites are needed to prevent discoloration. With 

frozen potatoes, sulfites are added to holding tanks to 

prevent oxidation of potato ends and scraps that are later 

used to make frozen hash browns. With dehydrated pota¬ 

toes, sulfites inhibit the browning effect and are applied to 

peeled or cut potatoes and to cooked products before 

drying. 

On the other hand, last December the National Res¬ 

taurant Association (NRA) urged FDA to impose a ban on 

the use of sulfites “on all types of unlabeled irotatoes.” 

The restaurant group supported the ban of sulfites on fresh 

fruits and vegetables. Based in Washington, D.C., the 

NRA has 10,000 members who represent some 100,000 

food service units. There are more than 550,000 food 

service operations in the United States, according to the 

NRA. 

“Our members have stopped using sulfites in their 

restaurants - but suppliers continue to use the preserva¬ 

tive,” NRA president Michael J. Grisanti said in calling 

upon FDA to extend its proposed ban to include canned, 

frozen and dehydrated potato products. “A full ban, 

which would prevent all suppliers from using sulfites, 

would enable us to assure our guests that there are no 

sulfites in our food.” 

NRA argues that allowing continued use of sulfites on 

frozen, dehydrated and canned potatoes “confuses the 

issue and, most importantly, does not apply the intended 

protection to sensitive consumers.” 

SULFITES NEEDED IN DRUGS 

FDA has been reluctant to declare a total ban against 

sulfite use because of the lack of acceptable substitutes for 

sulfites for some uses, and because they are not considered 

a hazard to most consumers. For example, sulfites are 

needed to maintain the stability and potency of some 

drugs. Acceptable alternatives are not always available. 

The same is claimed for some uses of sulfites in certain 

foods. 

Yet, it is the uses that are hidden and unknown to the 

consumer that pose the greatest hazard to people sensitive 

to sulfites. FDA’s approach to date has been to minimize 
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public exposure by eliminating their use in some products, 

to require disclosure on food labels of products in which 

sulfites will continue to be used, and to require warning 

statements with prescription drugs. 

FDA requires that if a food contains more than 10 

parts per million of sulfites (this is the lowest level at 

which the preservative can accurately or reliably be meas¬ 

ured), the labeling must state that the product contains 

sulfites. At the time the labeling requirements were set. 

FDA stated that it was “unaware of any evidence that 

establishes a level below which these substances will not 

cause a reaction in sensitive individuals.” 

Since sulfites will continue to be used in some drugs 

and fast foods, those who know they may be sensitive to 
the additives should check product labels for the possible 

presence of sulfites and should learn more about which 

foods and drugs still contain these preservatives. 

Reprinted from the FDA ConsumerlMarch 1988. 

ADD TESTING & RESEARCH, INC. 

19 AtUBson PL, Valley Stream 
S.Y. IJ5S0 

(516) 568-9197 
FAX (516) 568-3147 

ACCURACY, FAST SERVICE, REASONABLE FEES 

<X)MPLETE CHEMICAL ANALYSIS 

Clmical and Advanced to cover the food industry. 

■ASTA CERTIFIED LAB TO COVER ALL ANALYSIS FOR DIFFERENT SPICES. 

ADVANCED GLC, HPLC METHODS OF ANALYSIS. 

DETECTION OF ADULTERATION IN FOODS (cheese, oHve oU. etc.) 

COMPLETE MICROBIOLOGICAL TESTING FOR FOOD (raw, processed, frozen, caned). 

USTERIA TESTING. SALMONELLA TESTING IN 2 DAYS. 

ESSENTIAL OIL PROFILES BY GLC. 

•STABILITY STUDIES, PESTICIDES. ANTIOXIDANTS. PLANT GROWTH REGULATORS. 

CONSULTATION FOR FOOD INDUSTRY. 

■DIRECTED BY A. CHENOUDA. PH.D. 

Please circle No. 147 on your Reader Service Card 

Quick! 
You’ve got a 
hot loao of milk. 
You need to find 
the route D farm samples. 
Is it easier to read 
hundreds of bar code labels 
or look for bright red 
colored sample vials? 
Gain efficiency & prevent laboratory mistakes. 
Ask for our list of money-saving applications 
for colored sample vials. Free samples available. 

Nelson-Jameson, Inc. 
2400 E. Fifth Street 
Marshfield, Wl 54449 
715/387-1151 

PHONE TOLL FREE 1-800-826-8302 (1-800^72-8339 in Wl) 
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Salmonella Testing 
It’s a step you routinely take to assure the safety of your 

product. And waiting for test results is costly. That’s why using 
a 2 day test can save you time and money. 

Minnesota Valley Testing Laboratory will identify routine 
negative Salmonella samples in just 2 days with an AOAC 
(Association of Official Analytical Chemists) approved testing 
method. 

Rapid analysis means you can ship product 3 days sooner. 
So, there’s increased shelf life, distribution flexibility and lower 
warehousing costs. MVTL’s fast, accurate results help you 
respond to your customers’ needs — quickly. 

So why wait 5 days for the other guy to identify routine 
negatives when MVTL can give you an answer in just 2 days? 

Call MVTL (507) 354-8517 or (800) 782-3557 in Minnesota, for 
more information. 

Minnesota Valley 
Testing Laboratories 
Center & German 
New Ulm, MN 56073 

Copyright ® 1986 Minnesota Valley Testing Laboratory 

Please circle No. 191 on your Reader Service Card 
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News 

Nominations for 1989 L/iy poocf Microbiologist Honored 
lAMFES Awards Now Due by Sanitarians 

Awards nominations are due for the 1989 lAMFES 

Awards. The success of the LAMFES Awards Program 

depends on organizations which generously and regu¬ 

larly fund the program, but also on you, for nominating 

persons you know who are worthy of the awards. 

Contact Leon Townsend, 110 Tecumseh Trail, 

Frankfort, KY 40601 with information on your nomi¬ 

nees. Present Executive Board members are not eligible 

for the 1989 awards. 

The awards are as follows: 

*Sanitarian's Award. This is a $1000 award and 

plaque presented to any Sanitarian for outstanding 

professional contributions during the past seven years. 

*Howard Bamum Industry Award. This $500 award 

and plaque will go to an industry representative in 

1989. It is presented for service to food safety and 

sanitation. 

♦Educator Award. This $1000 award and plaque 

will be presented to an educator. It is presented to a 

person who has shown outstanding service to food 

safety and sanitation. 

♦Citation Award. This plaque will be presented to 

an lAMFES member for dedicated service to the 

Association in helping fulfill its objectives. 

♦Shogren Award. This $100 award and certificate 

will go to the affiliate organization with the best state 

or regional program and participation in lAMFES. 

♦Honorary Life Membership. A plaque is presented 

to a member who has shown long and extensive service 

to lAMFES. 

♦Certificate of Merit. This is presented to members 

who are active within their state and international 

group. 

Martin Awarded NEHA Presidential 
Citation 

Paul F. Martin, Educational Director of The Educa¬ 

tional Foundation of the National Restaurant Associa¬ 

tion, has received a Presidential Citation of the Na¬ 

tional Environmental Health Association “in recognition 

of distinguished service, leadership and accomplish¬ 

ments on behalf of NEHA”. Signed by NEHA 

President Diane Eastman, the citation recognizes 

Martin’s long years of service to the association, 

including his current term as President of NEHA’s 

Industry Affiliate. 

Edwin “Mike” Foster was selected to give the 

1988 Ivan Parkin lecture by the International Associa¬ 

tion of Milk, Food and Environmental Sanitarians. The 

award consisted of a plaque, a $500 honorarium and 

travel expenses to the group’s 75th Annual Meeting in 

Tampa, Florida, where Foster presented the lecture on 

July 31 at the association’s opening session. 

Foster is an emeritus professor of food microbiol¬ 

ogy and toxicology at the University of Wisconsin- 

Madison and was the director of the University’s Food 
Research Institute from 1966 until 1986. 

During his career, Foster studied the bacteriology 

of cheese, meat, silage and the dairy cow rumen. He 

is an expert on foodbome disease, particularly botulism 

and salmonella, and has had a long-term interest in 

food microbiology and public health. 

The International Association of Milk, Food and 

Environmental Sanitarians includes about 3,000 scien¬ 

tists from government, industry and academia. The 

group’s major goal is to promote a safe and wholesome 

food supply. Foster is the third individual to receive 

the lectureship. 

Leeds & Northrop Issues New 
Product Directory 

H0.0003-CA is a new, 40-page Product Directory 

issued by Leeds & Northrup. Included in the broad 

product lines are descriptions related to Recorders and 

Data Acquisition; Process Control and SCADA/EMS; 

pH/ORP; Conductivity/Resistivity; Dissolved Oxygen; 

Sodium Ion, Humidity, Gas and Fine Particle Analysis; 

Process Transmitters; Temperature; Instrument Test and 

Calibration. Parts/supplies, total equipment and system 

services are also capsulized. 
Using various photos and schematics, the new L&N 

Product Directory is a useful, easy-to-use reference for 

products related to the above categories. These encom¬ 

pass products produced under the L&N, BIF and HY- 

CAL trade names. Detailed Data Sheets can be ordered 

for specific interests. 
For a free copy, write Leeds & Northrup, A Unit 

of General Signal, Mail Drop 246, Sumneytown Pike, 

North Wales, PA 19454. 
Leeds & Northrup, a Unit of General Signal, is a 

leading, worldwide producer of electronic instrumenta¬ 

tion and process control systems. 
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In Home, Garden...Use 
Pesticides Safely 

For most of us, pesticides are commonplace in the 

home or apartment. At the first sign of insects or 

other types of critters, we reach for whatever is handy 

to get rid of the pests. 
“This kind of familiarity with pesticides can lead 

to carelessness and potential problems,” said Dr. Phil 

Hamman, entomologist with the Texas Agricultural 

Extension Service. 
“There are so many different products on the 

market today, all aimed at taking care of specific 

problems, such as home pests, lawn and garden pests, 

and plant diseases. Use of pesticides has become quite 

complicated over the years, and that’s where the danger 

lies,” Hamman said. 
“With specific products for specific pest problems, 

safety with pesticides is all the more important today,” 

said the entomologist. “There are hosts of potential 

risks associated with the use of all of these products as 

well as specific risks with certain ones.” 

“That’s why it’s so important to read the label of 

a particular product before buying it to make sure it’s 

what you need to handle your specific situation. Then, 

before using that product, read the label again to make 

sure you are applying the pesticide properly and using 

the necessary precautions.” 

“A label on a pesticide container is a legal docu¬ 

ment, so make sure it’s in place at all times,” Ham¬ 

man said. “That means storing the pesticide in an area 

protected from the weather so that neither the product 

nor the label will deteriorate. Never store leftover 

pesticides in an unmarked container. Of course, always 

store such products out of the reach of children; it’s 

best to keep pesticides in a locked area.” 

“Two major problems in using pesticides are 

breathing fumes and absorption through unprotected 

skin,” said Hamman. “Exposure to pesticides in these 

two ways can cause definite problems.” 

“Always mix pesticides in an open area where 

there is plenty of fresh air. Wear gloves and other 

protective clothing. If you accidentally spill pesticide 

on your skin, wash immediately. If chemicals get into 

your eyes, flush them with water for 15 minutes and 

get medical attention immediately. If clothes get 

contaminated, take them off as soon as possible and 

wash your skin with soap and water. Wash contami¬ 

nated clothing twice, separately, in a strong detergent.” 

“When spraying or dusting large areas, wear safety 

glasses and a face mask, or wear sunglasses and cover 

your nose and mouth with a handkerchief. If you can 

smell a pesticide, it’s entering your lungs,” Hamman 
said. 

If you suspect pesticide poisoning or contamination, 
immediately call your doctor or the nearest Poison 
Control Center. 

A University-Industry Collaboration 
Way: The New Uses of Miik 

The milk industry is a sector where innovation is 

necessary in order for processing industries to increase 

their productivity and to stay competitive. 

In that spirit STELA, a dairy sciences research 

group at Universite Laval, has organized an important 

seminar on the topic of dairy ingredients and new uses 

for milk, which will be held on November 16, 17 and 

18, 1988. With the collaboration of the National Dairy 

Council of Canada, the National Committee on Dairy 

Ingredients IDF-CANADA, Agriculture Canada and le 

Ministere de I’Agriculture des Pecheries et de I’Alimen- 

tation du Quebec, STELA has invited researchers of the 

academic community and representatives of the dairy 

industry, coming from many countries, to speak on 

their research work and on the recent developments in 

this field. 

STELA regroups nearly 50 researchers, assistants, 

technicians and graduate students (M.Sc. and Ph.D.) 

forming the most important team on dairy research in 

Canada. Microbiologists, biophysicians, food engineers, 

etc., focus their research work on three main sectors: 

the optimization of processing technology of milk, the 

new methods for microbiological, physico-chemical and 

functional estimates, as well as research on microorgan¬ 

isms used in the processing of milk products. 

According to STELA’s activities and to the compe¬ 

tence of the speakers, it is obvious that the objectives 

of this national seminar are to provide the Canadian 

dairy industry with new ideas to process milk ?nd its 

by-products, to show new products and promote 

towards other food and non-food industry the use of 

Canadian dairy ingredients. 

In fact, the first day will start by an evaluation of 

the general situation in dairy ingredients, followed by a 

presentation of the economic potential of this sector of 

interest. The R & D activities, extremely important for 

the dairy sector, will be developed by a representative 

of industry. The afternoon and the next day will be 

devoted to conferences on dairy ingredients used 
especially in dairy and food products. 

The seminar will close with a conference on the 

dietary and parapharmaceutical uses of milk proteins as 

well as one on the influence of lactic bacteria on the 

immune system. The two day seminar will be summa¬ 

rized by M. Paul Paquin, director of the group STELA. 

The detailed program of the seminar is already 

available. 

For more information, contact: Brigitte Lamon- 

tagne, STELA Communication, 418/656-5981. 
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U.S. Is Not In The Midst of a Cancer 
Epidemic, New Report States 

The popular notion that the United States is 

suffering from a pollution-induced cancer epidemic is 

false, according to the report Cancer in the United 

States: Is There an Epidemic?, published by the 

American Council on Science and Health (ACSH), an 

independent scientific organization. 

“Many Americans believe that we are currently 

experiencing a cancer epidemic. With the notable ex¬ 

ception of lung cancer, which is caused primarily by 

cigarette smoking, this is not true. Both national and 

international data show no evidence of an overall 

cancer epidemic in the U.S.,” said Dr. Alan C. Fisher, 

co-author of the ACSH report. 

“Many Americans also believe that industrial pol¬ 

lution is the main cause of cancer in the U.S.,” said 

Dr. Wendy Worth, co-author of the ACSH report. 

“But in fact, the best evidence indicates that only a 

very small proportion of cancers — perhaps two percent 

of the total - are attributable to such pollution. Cul¬ 

tural and personal habits, such as tobacco use, sexual 

practices, and sunbathing, contribute more to cancer 

causation than environmental pollution or toxic chemi¬ 

cals.” 

Black Americans have higher cancer rates than 

other racial and ethnic groups do, the ACSH report 

states. Black Americans are more likely than other 

Americans to die from cancers of the breast (among 

women under the age of 40), esophagus, colon, larynx, 

lung (among men), pancreas, prostate, cervix, and 

uterine corpus, and from multiple myeloma, U.S. cancer 

statistics show. The risks associated with smoking and 

diet, as well as other aspects of lifestyle, may contrib¬ 

ute to these higher cancer rates, the ACSH report 

states. 

“The exact number of cancers that can be elimi¬ 

nated by sound preventive methods is unknown, but the 

percentage is undoubtedly substantial,” said ACSH 

Executive Director Dr. Elizabeth M. Whelan. “Elimi¬ 

nating the effects of cigarette smoking alone would 

eventually reduce the cancer rate by between 15 and 35 

percent. If it became unfashionable to cultivate a 

suntan, the rates of skin cancer and melanoma might be 

substantially reduced. Eliminating alcohol abuse would 

also be beneficial in lowering cancer rates. 

“Effective preventive measures can successfully re¬ 

duce our cancer burden or at least postpone cancer 

until very late in life,” she concluded. “To this end, 

current scientific knowledge suggests that our preven¬ 

tive efforts should be focused on personal activities, 

especially tobacco use, sunbathing and excessive 

alcohol consumption.” 

The American Council on Science and Health is an 

independent, nonprofit consumer education organization 
promoting scientifically balanced evaluations of food. 

chemicals, the environment, and health. 

To obtain a copy of Cancer in the United States: 

Is There an Epidemic? send a self-addressed, stamped 

($.66 postage), business-size (#10) envelope to: U.S. 

Cancer Report, ACSH, 47 Maple St., Summit, NJ 
07901. 

Takeda U.S.A., Inc. Opens New 
Headquarters and Laboratories 

To meet greatly increased demand for its services 

in the food processing, pharmaceutical, nutritional sup¬ 

plement and animal feed industries, Takeda U.S.A., 

Inc., has moved into spacious new quarters at 8 

Corporate Drive, Orangeburg, NY 10962-2614. 

The new headquarters facilities, built by Takeda, 

incoqxirate separate state-of-the-art food and pharma¬ 

ceutical laboratories for testing, evaluation, general and 

customized product development, demonstration and 

educational activities. 

The food laboratory includes a test kitchen and ca¬ 

pabilities for sensory evaluation and “real life” 

simulation testing stability, solubility, water activity, 

shelf life, and other performance factors. 

In addition to full-scale tableting equipment, the 
pharmaceutical laboratory is outfitted for environmental 

and developmental testing using advanced analytical in¬ 

struments. 

These laboratories occupy over one-fourth of the 

new facility’s 23,(XX) sqaure-foot-building, which is set 

on a 6.8 acre plot. 

“The size and capabilities of our new headquar¬ 

ters,” said Toshi Asaoka, president of Takeda U.S.A., 

“are measures of our constantly-expanding responsibili¬ 

ties. As a major factor in vitamins and other ingredi¬ 

ents, we are committed to providing the highest 
standard of technical service to nutritional supplement, 

food and feed manufacturers.” 
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Rid-A-Bird 

Rid-A-Bird is proud to announce new management 

and new facilities. The company has been purchased 

by new owners and Keith Wilson is the new President 

and Fred Beecher has been appointed National Sales 

Manager. Robert D. Bosch past owner and President 

has been retained as a consultant. 
Rid-A-Bird has also moved to an industrial park in 

Wilton, Iowa to a recently completed plant and office 

space totalling 5,000 square feet. Rid-A-Bird was 

founded in 1960 and is the largest manufacturer of 

contact avicide for pest bird control in the U.S. They 

will be displaying their products at the World Ag Expo 

in Amana, Iowa, the Farm Progress Show in West 
Brooklyn, Illinois, and the National Pest Control 
Association Show in Nashville, Tennessee. 

For more information, contact: Rid-A-Bird, P.O. 

Box 436, Wilton, lA 52778 319/732-3970. 

Microbiology and Engineering of 
Sterilization Processes 

The University of Minnesota, St. Paul Minnesota 

Campus will hold a Microbiology and Engineering of 

Sterilization Processes course December 5-7, 1988. 

The three day intensive lecture-problem course is for 

degreed scientists and technical managers involved in 

the research, development and manufacture of sterilized 

food, pharmaceutical products and medical devices. 

Directed by Professor Irving Pflug, University of 

Minnesota, the course is designed to develop an 

understanding of both the microbiology and engineering 

of sterilization processes. For further information, 

contact: Dr. William Schafer, Course Coordinator, 

Dept, of Food Science and Nutrition, 1334 Eckles 

Avenue, St. Paul, MN 55108 612/624-4793. 

Wastewater Management: A Serious 
Concern for Texas Leaders 

Wastewater has become an increasingly serious 

problem for many Texas cities and counties. 

Some officials of municipalities are addressing the 

problem, but others continue to ignore it, according to 

a director of environmental health with the Upper 

Guadalupe River Authority. 

“We’ve got to take a hard look at wastewater 

management,” said Lane Wolters of Kerrville. 

He addressed a group of bankers, realtors, engi¬ 

neers, city officials, county commissioners, county 

Extension agents and others during an On-Site Waste- 

water Management meeting here recently. 

The conference was arranged by the Texas Agricul¬ 

tural Extension Service in response to the growing 

problem of on-site wastewater management. Each 

Texas county, Wolters said, will be affected by House 
Bill 1875, passed during the last session of the Texas 
Legislature to regulate on-site sewage disposal systems 

in the state. 

He urged public health officials to take the lead in 

anticipating wastewater management problems. 

Public health officials in counties have “been com¬ 

fortable with the old method of septic tank installation, 

the cookbook-type methods of waste disposal,” he said. 

Kerr County Extension Agent Jerrilyn Ray said the 

first step in managing on-site wastewater is to conserve 

water used. 

When homeowners experience problems with was¬ 

tewater disposal, such as with a septic system, often the 

most economical solution is not to put as much water 

in the system, Ray said. 

“What that boils down to is conserving water 
inside the home or business,” she said. 

“Water is our most valuable resource and we can’t 

take it for granted,” Ray said. 

Some water use figures, she said, include: 

• The average person uses 60 to 80 gallons of water 

per day. 

• The U.S. uses about 355 billion gallons of water 

daily, with an equivalent of almost 2,000 gallons 

per person used in industry and agriculture. 

• Texas’ water use already exceeds the dependable 

(renewable) supply by about 10 percent, or 1.8 

million acre-feet, per year. This deficit is overcome 

by mining of non-renewable aquifer supplies and 

reuse of discharged wastewaters. 

• Unless present dependable supplies are increased, the 

state’s water deficit could increase to as much as 13 

million acre-feet per year, or 80 percent above the 

present dependable supply in 50 years. This is 

based on the average of highest and lowest official 

water use projections. 

• It takes about 136 gallons of water to produce and 

transport one loaf of bread; and an average of 1,400 

gallons to produce and transport a hamburger, fries 

and a drink at a fast-food restaurant. 

• About 100,000 gallons of water are required to pro¬ 

duce and deliver an automobile. 

• Each load in the washing machine uses 35 to 60 

gallons of water. The dishwasher uses from 12 to 

16 gallons per cycle, while hand washing dishes 

uses from 8 to 20 gallons. 

• About 75 percent of water used in the home is for 

bathroom use. The sink faucet releases about 4 to 

5 gallons per minute and the shower releases about 

5 gallons of water per minute. One wasted faucet 

drip per second can cost homeowners about 2,000 

gallons of water per year. 

• To conserve water, always wash full loads in the 

dishwasher and washing machine, install water saver 

features on shower heads and in toilets, repair water 

leaks immediately, and reduce pressure of running 

water while brushing teeth or washing hands. 

536 DAIRY AND FOOD SANITATION /OCTOBER 1988 



Lyme Disease Cases on Rise; 
Warmer Months Pose Particular 
Threat 

Lyme disease, an infection caused by the bites of 

ticks, has increased significantly in recent years and is 

now the most common tick-transmitted illness in the 

U.S. and worldwide. Eighty percent of cases occur 

between May and August, with July being the peak 

month of incidence. This information is found in Lyme 

Disease, a new report published by the American 

Council on Science and Health (ACSH), an independent 

scientific organization. 

According to Dr. Eric S. Berger, Medical Director 

of ACSH, “Lyme disease can result in conditions such 
as facial paralysis, cardiac disorders and, especially, 
arthritis. Fortunately, antibiotics provide effective 
treatment for this problem. 

“An early indication of Lyme disease is a charac¬ 

teristic rash that appears within 30 days of the tick 

bite. It consists of a bright red ring encircling the bite 

and a clear area at the center in a ‘bull’s-eye’ pattern. 

Later, secondary skin lesions may occur away from the 

original bit. 

“The Lyme disease rash commonly appears on the 

thighs or underarm areas and is usually accompanied by 

fatigue, headache, stiff neck, myalgia and general 

malaise. 

“Since about half of all Lyme disease patients 

never exhibit the symptomatic rash, physicians fre¬ 

quently encounter great difficulty making the correct 

diagnosis.” 

Dr. Berger noted that late manifestations of Lyme 

disease may include neurologic complications such as 

inflammation of the brain and its covering membranes, 

inflammation of the nerve roots and facial paralysis; 

cardiovascular symptoms such as dizziness, shortness of 
breath and irregular heart rhythm; and arthritis, which 

may appear as late as two years after the rash. 

“Different antibiotic regimens provide effective 

therapy at different stages of the disease,” said Dr. 

Berger. “Because early treatment reduces the fre¬ 

quency of late complications such as arthritis, correct 
and proper diagnosis and therapy are essential. 

Preventive measures include frequent skin inspec¬ 

tion and immediate removal of any ticks, either by 

brushing off those unattached or using tweezers to 

remove those already affixed. Pets should be checked, 

as well. People entering tick-infested areas should 

wear clothing that is tight around ankles and wrists, use 

insect repellents containing diethyl toluamide or apply 

the tick toxin, Permanon, to clothing.” 

To date, more than 5,000 cases of Lyme disease 

have been reported in the U.S., primarily in wooded 

and coastal areas of the northeast, midwest and west. 

The actual number of cases is far greater, however; 

incorrect diagnosis and, in many states, the failure to 

require notification of the disease to public health 

authorities significantly impair case calculation. 
To obtain a copy of Lyme Disease, send $2 with a 

self-addressed stamped ($.75 postage) #10 envelope to: 

Lyme Disease, ACSH, 1995 Broadway, New York, NY 

10023. Greater quantities may be ordered at reduced 

prices. 

FMI Takes FPCP Test on the Road 

fhe Food Marketing Institute (FMI) is offering the 

Food Protection Certification Program (FPCP), devel¬ 

oped by Educational Testing Service (ETS) as an 

adjunct to its Managerial Sanitation Training (MUST) 

program in a series of one-day training and testing 

sessions in selected locations across the country. 
The MUST program is designed for food store per¬ 

sonnel with on-site sanitation responsibilities including 

deli counter, salad bar, and bakery workers. It is 

intended to reduce the spread of foodbome illness and 
provide a uniform level of excellence by ensuring that 

these employees meet FMI standards for food safety 

knowledge. 

John Farquhar, vice president of the Science and 

Technical Service Division, FMI, said, “I think the test 

is an excellent adjunct to our MUST program. It gives 

us an objective measure of employee’s knowledge of 

basic food safety procedures, as well as excellent 
feedback on the effectiveness of our training program. 

While many government agencies, corporations and 

trade associations offer training, the need for independ¬ 

ent, third party testing has become of increasing 

importance in the on-going effort to prevent the spread 

of foodbome illness. The FPCP test was developed by 

ETS in response to a need cited by the Federal Food 

and Dmg Administration for a standardized test for 

food industry managers. 

Based in Princeton, NJ, ETS is a nationally recog¬ 

nized testing organization which administers over 7.5 

million tests a year. Through its Center for Occupa¬ 

tional and Professional Assessment (COPA), the non¬ 

profit organization develops and administers licensing, 

certification and employee selection examinations for a 

wide variety of federal, state and local government 

agencies, and for many trade and professional associa¬ 

tions. 

FMI is one of several major trade associations en¬ 

dorsing the FPCP. It is currently being used by the 

National Association of Restaurant Managers, the 

American Society of Aging, and the Georgia Hospital¬ 
ity and Travel Association, and other trade associations 

nationwide, as well as by cities, counties, corporations, 

and educators, on both a voluntary and a mandatory 

basis. 
Food managers who are certified by ETS receive a 

nationally recognized certificate and an ID card, and 

are listed in ETS’ National Registry. 
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Industry Products 

New Sensaphone 1100 
Combines Monitoring and 
Control Systems to Help 
Prevent Catastrophic Loss 

• The New Model 1100 Sensaphone, avail¬ 

able from Phonetics, Inc. is a high tech monitor¬ 

ing system which communicates over phone 

lines to help avoid catastrophic loss or damage 

to your valuable property, products or operating 

facilities. 

The Model 1100 Sensaphone System 

gives you the most versatile Monitoring System 

for remote and unattended facilities now avail¬ 

able, and “at the lowest cost”. 

If any monitored condition changes, the 

Model 1100 will automatically sound an Alert, 

call you by phone and deliver its warning mes¬ 

sage in English. You can also check on actual 

operating conditions by calling your Sensa¬ 

phone from any phone worldwide to hear a 

complete Status Report. 

In addition to its built-in sensing capabili¬ 

ties of electrical power, temperature level and 

high-sound level from a smoke or fire alarm, 

you can configure your Model 1100 to monitor 

those environmental conditions most critical to 

you. 

The major design improvements are... 

* Keyboard security via user selectable secu¬ 

rity code. 

* All built-in sensor functions are selectable 

and programmable. 

* Interfaces with most telephone answering 

devices. 

* Listening time programmable from 1-199 

sec. 

* Power failure commit time programmable 

from 1 - 199 sec. 

* Four digital alert input channels. 

* Triggers local alarm accessory, during call¬ 

out cycle. 

When an alert condition occurs, Sensa¬ 

phone will immediately dial-out up to four 

phone numbers in sequence, to warn key per¬ 

sonnel that a problem or emergency exists. 

They can promptly take action to minimize or 

prevent damage, downtime and repair costs. A 

prompt return call to acknowledge the Alert 

stops the Sensaphone's continuous call-out. 

The Model 1100 utilizes patented technol¬ 

ogy and a proprietary voice synthesizer to de¬ 

liver its Alert message in English. Its micropro¬ 

cessor can simultaneously monitor up to seven 

conditions and is compatible with a wide variety 

of sensor and alarm inputs. 

The cost-effective Sensaphone Monitoring 

System is user installable and programmable 

and can eliminate the monthly charges for a 

central monitoring service. 

The new Model 1100 is priced at only 

$300. Sensaphone products and technology can 

be readily adapted to custom or OEM applica¬ 

tions. 

Please circle No, 247 
on your Reader Service Card 

Labconco Offers Guide to 
Selecting Equipment for 
Personnel and Product 
Protection 
• Labconco Corporation, Kansas City, Mis¬ 

souri, offers an industry service publications, 

“Personnel and Product Protection: A Guide to 

Laboratory Equipment”. 

The booklet serves as a basic guide in the 

selection of equipment that provides personnel 

and product protection. This easy-to-under- 

stand publication is designed to help make the 

correct choice of equipment in specific labora¬ 

tory situations. 

First, commonly used terminology present 

throughout the brochure, is explained. Next, the 

products which provide product protection are 

discussed. 

The third section examines equipment that 

directs air away from the operator, and provides 

personnel protection. Types of equipment 

which provide both product and personnel pro¬ 

tection, are detailed. 

Finally, a few comments on care and 

maintenance of equipment are offered. A glos¬ 

sary of terms and a bibliography are included in 

the back of the booklet. 

For a free copy of “Personnel and Product 

Protection: A Guide to Laboratory Equipment”, 

circle the reader service number. 

Please circle No. 248 
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Wheaton PET Plastic 
Media Bottles 
• Wheaton PET Plastic Media Bottles elimi¬ 

nates the possibility of losing valuable cell cul¬ 

ture media or biological products due to the ac¬ 

cidental breakage of glass. 

The Wheaton PET Media Bottles are avail¬ 

able in 125 ml, 500 ml and 1000 ml and are 

sterilized. 

Each PET Media Bottle is equipped with a 

33-430 white polypropylene closure that con¬ 

sists of polypropylene with a foamed polyethyl¬ 

ene liner to stop cap back off and ensure integ¬ 

rity of contents. The round shape of the bottle 

promotes rapid and uniform cooling and freez¬ 

ing for better circulation in your freezer or incu¬ 

bator. 

A compact design, no drip pouring lip, and 

clearly marked graduations are features that 

make the PET Media Bottles easy to use and 

handle. Disposal is safely accomplished 

through incineration. No harmful gas is gener¬ 

ated, only COj and H^O are created. 

Please circle No. 249 
on your Reader Service Card 

New Food Grade Machinery 
Grease Resists Throw-Off 
Without Compromising Anti- 
Wear Protection 

• Keystone Industrial Lubricants, a division 

of Pennwalt Corporation, introduces Nevastane' 

2-PLUS a white, aluminum complex, food- 

grade machinery grease. A tacky texture to 

prevent throw-off and product waste is com¬ 

bined with wear resistant properties that are said 

to provide 50% higher wear resistance. Nevas¬ 

tane 2-PLUS is enhanced with corrosion inhib¬ 

itors and is water resistant to protect food equip¬ 

ment and components from corrosion. 

Nevastane 2-PLUS is stable over a wide 

temperature range, 0 to 350“F, and is formu¬ 

lated from ingredients meeting F.D.A. regula¬ 

tion 178.3570 and is authorized by the U.S.D.A. 

for use in federally inspected meat and poultry 

plants for incidental contact. 

Please circle No. 250 
on your Reader Service Card 
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New Sparta Tri-Zone Color 
Code System Helps Fight 
Bacterial Contamination 

• Sparta Brush Company has introduced a 

bristle color-coding system for its brushes that is 

designed to help food service facilities and food 

processing plants prevent bacterial cross con¬ 

tamination. 

The Sparta Tri-Zone System provides a 

reliable method to the FDA’s recommendation 

for the segregation of brushes by usage zones. 

In the Tri-Zone System, brush bristles are color 

coded red, white and yellow. The red-bristle 

brushes are designated for use only in raw prod¬ 

uct contact areas. White-bristle brushes should 

be used for pasteurization areas and all food- 

contact areas. Yellow-bristle brushes are re¬ 

served for environmental cleanup of non-food- 

contact surfaces. The program also includes 

color-coded racks. 

The color coding of the Tri-Zone System 

is the key to keeping brushes in the areas they 

are used and doing only the jobs they are meant 

to do. By preventing brushes from traveling 

from one plant area to another, or from one 

cleaning Job to another, the transmission of 

bacteria can be controlled. 

The Sparta Tri-Zone Color Coding pro¬ 

gram, plus the maintenance and proper use of 

brushes specifically designed for each task, are 

important steps in controlling bacteria in your 

plant. However, they cannot overcome defi¬ 

ciencies created through poor sanitation sched¬ 

ules and habits or improper chemical use. 

Sparta Brush Company manufactures and 

markets a quality line of specialized brushes for 

the food service and food processing industries. 

Please circle No. 251 
on your Reader Service Card 

OXYRASE Product 
Announcement 
• The OXYRASE Enzyme System is a 

novel biocatalyst that is capable of partially or 

completely removing dissolved oxygen in min¬ 

utes. As a very Job-specific enzyme system, 

OXYRASE reduces only dissolved oxygen', 

whereas, non-specific chemical reducing agents 

have undesirable effects because of side reac¬ 

tions. As a result, OXYRASE provides re¬ 

searchers with greater control over experimental 

conditions for creating and maintaining anaero¬ 

bic environments. 

Researchers are continually finding new 

uses for OXYRASE technology in a wide range 

of applications. One application for this product 

is isolating and cultivating anaerobic microor¬ 

ganisms. With the OXYRASE Enzyme System, 

working with anaerobic microorganisms is now 

faster, easier, and more economical than ever 

before. As little as 1.0 ml to 2.0 ml of OX¬ 

YRASE can prepare 1 liter of medium for grow¬ 

ing anaerobic microorganisms at a cost as low 

as $3.00 per liter of medium. 

Another use of the OXYRASE Enzyme 

System is as a protective agent for oxygen-sen¬ 

sitive chemicals or reactions. OXYRASE has 

been used to completely protect biochemicals 

sensitive to autoxidation. 

OXYRASE is available at 30 units per ml 

in 30ml and 100ml quantities, with larger 

amounts also available. 

Please circle No. 252 
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New Hand-Held Industrial 
Pyrometer Combines 
Economy With Precision 

• The low-cost E-Z PROBE (R) Industrial 

Pyrometer has features and performance found 

only in instruments costing four times as much! 

Extremely reliable, fast response, automatic dif¬ 

ferential mode, decisive and repeatable read¬ 

ings. True 2° accuracy, -280°F to 2000°F tem¬ 

perature range, switchable °F and °C, automatic 

room temperature compensation. Scratch-proof 

tempered glass window protects an easy-to-read 

1/2" LCD display. Unique magnetic backplate 

enables hands-free use most anywhere. Com¬ 

pact molded case resists high temperatures, 

toxic chemicals and shock. Type K thermo¬ 

couple Jacks on both ends of the case provide 

total sensor versatility. Automatic Low Battery 

and Open Sensor warning systems. Includes 9 

volt alkaline battery for over 3000 hours of 

continuous use. Compact 2.7" x 4.8" x 1" size 

- weighs only 6 ounces. Designed and manu¬ 

factured in USA by Electric Development Labs, 

Inc. 

Please circle No. 253 
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Liberty Pass-Thru Windows 
• The Liberty Pass-Thru window is a custom 

designed unit that provides easy access between 

the clean room and outer area while providing 

maximum protection against contaminants. The 

unit is essential to protect against outer contami¬ 

nation being passed into the clean room from a 

non-clean room area. 

The Liberty Pass-Thru window is 

equipped with a mechanical interlock. The in¬ 

terior compartment of the Pass-Thru window is 

designed to prevent the accumulation of con¬ 

taminants and is free of obstruction. 

The Liberty Pass-Thru window is ruggedly 

constructed novaply, laminated with plastic 

laminate. Enameled CRS or 304 stainless steel 

are also available. 

The windows are supplied completely 

assembled and ready for field installation. 

Please circle No. 254 
on your Reader Service Card 

New Sanitizing Solution Kills 
Listeria Bacteria 
• A sanitizing solution has been introduced 

to eradicate the deadly Listeria bacteria, impli¬ 

cated in at least 100 deaths in recent years due 

to contaminated food. 

The proprietary solution, ANTHIUM 

DIOXCIDE, developed by International Di- 

oxcide, Inc. (IDI) of Clark, NJ., contains stabi¬ 

lized chlorine dioxide which is activated to re¬ 

lease free chlorine dioxide. 

According to Joseph M. Kelley, IDI Direc¬ 

tor of Operations, the formula, which conforms 

to FDA requirements (21CFR-178), is designed 

to sanitize food processing equipment. 

Kelley said that Listeria Monocytogenes 

outbreaks have been directly linked to the or¬ 

ganism’s ability to survive usual plant sanitation 

procedures. 

“The Listeria organism grows at refrigera¬ 

tion temperatures, making such dairy foods as 

milk, cheese products, ice cream and yogurt 

particularly susceptible.’’ 

“Regularly sanitizing the processing 

equipment and plant with our activated chlorine 

dioxide solution will kill these pathogenic 

microorganisms within seconds,’’ he added. 

Please circle No. 255 
on your Reader Service Card 
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Cleaner Cooling Towers 
and Lower Chemical 
Costs Result From 
Using Strantrol Controllers 

• The new Strantrol® Qiemical Controllers 

are the answer for those who have been spend¬ 

ing thousands of dollars per year for water treat¬ 

ment to control algae and other organics in 

cooling towers. Through precise monitoring and 

control of free chlorine, pH, and TDS, the Stran¬ 

trol® System reduces treatment costs while pol¬ 

ishing cooling towers more effectively than ever 

before. With the new system, it is possible to 

precisely control free chlorine at levels much 

lower than previously believed effective, with 

no risk of corrosion. Accurate pH control 

(accurate to 0.1 pH/yr) keeps cooling towers 

from corroding and scaling and enhances the 

efficiency of the chlorine. Precise control over 

TDS, provided by the Strantrol® System, ensures 

that dissolved solids will always be at the prede¬ 

termined set point. The Strantrol® System elimi¬ 

nates organics completely, thus reducing energy 

required to provide cooling. Using the new 

Strantrol® System, savings of 3% to 5% are not 

unusual and can run to hundreds of thousands 

of dollars per year in large cooling towers. 

Please circle No. 256 
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Pennwalt’s New Fabri-Kast 
Systems Bulletin Details 
Unique Containment System 

• A new product bulletin from Pennwalt 

Corporation introduces Fabri-Kast™ Systems, a 

unique concept of prefabricated polymer struc¬ 

tures for handling, storage and processing of 

corrosive liquids. 

The four-page bulletin describes how the 

acid corrosion-resistant Fabri-Kast components- 

-trench sections, sumps, manways, etc.-perform 

the dual function of structural substrate and 

corrosion resistant lining. 

The easy steps for installing Fabri-Kast 

Systems, compared to conventional methods, 

are described. Construction can be accom¬ 

plished in much less time and at a lower in¬ 

stalled cost. 

The variety of available acid-resistant 

polymers is detailed, as are the many shapes and 

sizes of components that are possible with this 

engineered, precast approach. 

For a copy of the Fabri-Kast Systems 

product bulletin, circle the reader service num¬ 

ber. 
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New Barrier Pouch Beverage 
Dispensing System Offers 
Extended Shelf Life, Purity 
and Convenience 

• A patented new barrier pouch beverage 

delivery system extends product freshness and 

shelf-life in a convenient, tamper-resistant con¬ 

trolled pressure dispensing system. 

The revolutionary new Enviro-Spray 

Grow Pak sealed barrier pouch contains an 

environmentally safe carbon dioxide propellant, 

which is completely separated from the bever¬ 

age at all times. 

The easy-to-fill, easy-to-use system is well 

suited for beer, wine, soda, syrups and juices. 

The slim, space-saving pouch design per¬ 

mits greater fill volume in sizes from 2 oz. to 2 

gallons. 

Please circle No. 258 
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Pre-Washed VOA Vials 
Available 

• Scientific Specialties Service, Inc., is of¬ 

fering it’s line of pre-washed VOA Vials for use 

in water determination and similar work, and 

other glass vials, bottles, jars, and culture tubes 

in it’s new catalog/price list #887. 

The new catalog/price list which will be 

sent on request to interested readers, cover the 

complete line of Sci/Spec Teflon® Capliners 

which range in size from 5/16” thru 5” in stan¬ 

dard (non-adhesive, pressure-fit) Teflon®, A-B 

(adhesive-backed) Teflon®, and Septrseal (Sili¬ 

cone/Teflon®) Septa; as well as glass vials, 

bottles, jars, and culture tubes with various clo¬ 

sures (Teflon lined caps, Teflon®/Silicone Septa 

with closed-top or open-top caps, regular pulp 

and saran lined caps, etc.). 

The new catalog also includes Teflon 

Sealing tapes in roll widths from 3/8” up to 7” 

and Teflon® Pressure Sensitive Tapes in roll 

widths from 1/4” up to 12” for laboratory and 

industrial uses. 

Scientific Specialties Service, Inc. is a 

manufacturer and distributor of plastic and glass 

containment products to the health research and 

environmental control areas. 

Please circle No. 259 
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Powers Process Controls’512 
Controller Offers Higher Level 
Communications Link 

• Powers Process Controls, a leader in con¬ 

trol devices for more than four decades, has 

added a communications link to its popular 1/4 

DIN 512 microprocessor-based controller. The 

communications option allows supervision by 

higher level devices such as PC’s and PLC’s. 

“The communications option offered by 

the 512 processor allows tremendous flexibility 

for the user,” says Stewart Peterson, Powers 

Process Controls Industrial Product Manager. 

“With the RS 485 interface, any command 

available from the instrument’s front panel can 

be downloaded by a supervisory device.” 

The Powers communication protocol is 

especially robust, offering data transmission 

speeds up to 19,200 baud, with data integrity 

verified by CRC data check. The user gets fast 

response between the supervisor and field unit, 

with exceptional message accuracy. Messages 

are further speeded by special group commands 

that send all operating parameter valves and 

status in responses to a single request. 

Up to 32 controllers may be installed on a 

multidrop loop connected to the host by an 

ordinary shielded wire pair. The total loop 

length may be up to 4000 feet. 

The 512 Process Controller monitors and 

controls a wide variety of processes in virtually 

any industry. It is powerful enough to handle 

end-use applications from food and beverage 

manufacture to chemical processing, yet cost- 

effective enough to satisfy OEM requirements. 

Powers Process Controls offers broad sys¬ 

tems capability through a wide variety of proc¬ 

ess control equipment, including electronic and 

pneumatic process controllers, process program¬ 

mers, alarms, regulators, sensors and control 

valves. 

For a free copy of the 512 Process Con¬ 

troller brochure, circle the reader service num¬ 

ber. 
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Submersible Flat Surface 
pH Electrode 

• A submersible, continuous monitoring pH 

electrode with a Flat Surface is now available 

from Sensorex. The electrode’s flat surface 

minimizes fouling, abrasion and breakage. 

Fouling is further reduced by use of a large area 

peripheral porous polyethylene reference junc¬ 

tion. The reference electrode’s sealed, gel-filled 

design allows it to be used at pressures as high 

as lOOpsig. The electrode’s cable cap assembly 

mounts at the end of a 1/2” pipe and a quarter- 

turn installs or removes the electrode without 

the need for tools. The electrode. Model 

S650CD, is compatible with most pH meters. 

Please circle No. 261 
on your Reader Service Card 
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Dietary Fiber 

American Institute for Cancer Research 

Diet and Cancer Risk 

YOU CAN CHANGE THE ODDS 
High fiber cereal at breakfast. . . whole wheat bread for lunch sandwiches . . . including more vegetables 

at dinner . . . more fresh fruits for dessert. 
They're all great ways to get more fiber into your diet, but does it really matter? 
Current scientific research says yes! Recent studies indicate that eating enough of a variety of dietary fiber 

can help reduce the risk we face from a number of types ot cancer. 
Want to learn more? For your free copy of "Dietary Fiber to Lower Cancer Risk" write the: 

American Institute for 
Cancer Research American 

Dept. DF2 n| Institute for 
Washington, D.c. Cancer 
20069 ^ Research 
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Food and Environmental Hazards To Health 

Why Investigate Foodborne Illness 
by Joel Greenspan, MD, MPH 

U.S. Center for Disease Control 

In the field of preventive medicine, we are always 

looking for primary prevention technologies which, when 

applied, will prevent illness from occurring. Immuniza¬ 

tion is a good example of a primary prevention technol¬ 

ogy. In the area of foodborne illness, HACCP is really a 

primary prevention technology, analogous to immuniza¬ 

tion. If food inspectors learn and practice this technology, 

they will be able to practice primary prevention medicine 

in the food area. 

Preventing foodborne illness is one of our goals, but 

occasionally a foodborne outbreak will occur, and health 

department personnel will be called upon to investigate. 

During such an investigation, HACCP analysis, together 

with epidemiological and laboratory analysis, is used to 

arrive at a complete understanding of how and why the 

outbreak occurred. Before I describe some of the more 

common agents which enter the human host by a food 

vehicle. I’d like to outline why it is important to public 

health workers to investigate food-related outbreaks in the 

first place. 

First, investigation is crucial in order to control out¬ 

breaks. Unless we identify the agent, implicated food, and 

how the food becomes contaminated, food which is still in 

the marketplace may continue to cause illness and death. 

How do we know an outbreak is over? Only if we ac¬ 

tively investigate it. 

Although some forms of foodborne illness are self¬ 

limited and do not require specific therapy, investigation 

and identification are crucial to initiating proper treatment 

for others. Adult botulism, for example, is treatable with 

specific antitoxins which can stop its progress. Antibiotics 

are the recognized treatment for some other bacterial 

organisms. If we know what caused illness, sometimes we 

can help people who are ill. 

In addition to treating an illness, accurate diagnosis 

allows us to supply information that is valuable, and perhaps 

reassuring, to the patient. Once a person is diagnosed with 

staph food poisoning, he will be reassured to hear he will 

be better in 24 hours or so. However, someone with 

salmonellosis may be ill for days or weeks, and it is important 

to let those people know, so they can plan accordingly. 

Family and other contacts also need to know. For 

example, in Massachusetts, we require a food handler whose 

family member has salmonellosis to remain out of work 

temporarily. It is important to identify the illness and 

inform the food handler of the procedures to follow in 

order to return to work. 

Investigations of foodborne illness are crucial if we 

are to identify faulty foodhandling practices. If these can 

be found, we can eliminate the circumstances from recur¬ 

ring through education and modification of the facility. 

Health agents who identify problems such as potential cross¬ 

contamination or poor time/temperature control can pre¬ 

vent illness from recurring in a food service establishment. 

Faulty foodhandling practices can be detected through a 

HACCP inspection. 

As we investigate foodborne illnesses, we often learn 

something new. Twenty years ago, we did not know much 

about viral gastroenteritis or campylobacteriosis. There 

are probably other agents of foodborne disease we do not 

know much about yet, and every food inspector/investiga¬ 

tor has the potential to add to society’s knowledge of the 

causes of foodborne illness. 

A final reason for investigating foodborne illness is to 

contribute to informed decisions about public resource 

allocations. When public health officials go before the 

Board of Selectmen, City Council, or state legislature, we 

need to convince officials that this is an important public 

health issue. The state has a budget, your cities and towns 

have budgets, and only a certain amount will go for public 

health in general, and a smaller amount for controlling 

foodborne illness. What are the chances of getting fund¬ 

ing for a poorly defined public problem? I would answer 

- slim to none. Well conducted foodborne investigations 

may contribute to informed decision making. 

Excerpt from a lecture presented at the HACCP train¬ 

ing programs conducted by the Division of Food and Drugs, 

Massaschusetts Department of Public Health, June 1987; 

published in Food and Drug Reporter, July 1987. 

NYS MFS Newsletter March 1988 

Nitrogen Dioxide Poisoning At A 
Skating Rink - Quebec 

During the afternoon of Saturday, 6 February 1988, 2 

referees officiating at a hockey tournament in an arena, 

experienced sufficient difficulty in breathing to cause them 

to withdraw from the games. During that night and the 

following day, 3 other referees and 1 player had similar 

repsiratory symptoms. Two to 6 hours later, they experi¬ 

enced coughing, dyspnea, polypnea with orthopnea, and a 

suffocating feeling. These symptoms progressed to in¬ 

clude pulmonary rales and hemoptysis which persisted for 

12 to 48 hours. Other players complained of dyspnea but 

had no signs of edema. Two persons also experienced 

headaches; in addition, one of these had nausea and vomiting. 

A week later, coughing was the only symptom remaining 

in a few patients. Such a clinical picture is suggestive of 

nitrogen dioxide poisoning. 

The initial case was reported on 9 February, and 2 

days later, several air samples taken in the arena gave the 
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following gas concentrations: carbon dioxide (CO^) 1500 

ppm, carbon monoxide (CO) 12 ppm, and nitrogen diox¬ 

ide (NOj) 3 ppm. The concentrations of NO^ found in the 

air 5 days after the first signs of poisoning strongly sug¬ 

gests that it was probably the gas responsible for this incident. 

An interview with those responsible for the arena and 

its maintenance revealed that the propane powered ice 

surfacing machine had not been functioning properly on 

Saturday, 6 February, requiring the replacement of the 

motor sometime between that night and the next morning. 

Discussion: The symptoms experienced by these 9 indi¬ 

viduals represent the classic picture of acute exposure to 

an irritant gas, in particular NO^, when the circumstances 

and evolution of the poisoning are considerd. 

The majority of such poisonings occurring in arenas 

are due to CO. In the incident reported here, 3 persons 

presented with symptoms compatible with CO poisoning, 

i.e., nausea, vomiting and headache. It is therefore pos¬ 

sible that this incident involved a mixture of both gases, 

CO and NO^. The high residual concentration of 3 ppm 

of NO^ found 5 days after the incident can be explained 

by temperature inversion, which usually occurs in the arena 

environment, and poor ventilation. 

The risk of poisoning increases as concentrations of 

the gas in the air and exposure times increase. The latter 

factor explains the reason for very few players being affected 

compared to officials and employees. The players would 

have only spent approximately one hour a day in the arena 

compared to an average of 8 to 10 hours for the officials 

and employees. 

Individuals experiencing such a poisoning should be 

properly counselled regarding the risk of recurring alveo¬ 

lar edema and delayed obstructive bronchiolitis so that 

they may inform their physicians to recieve the appropri¬ 

ate treatment if such an occurrence occurs later. 

Finally, arena personnel should ensure that the fol¬ 

lowing preventive measures are carried out: regular 

maintenance checks on ice sufacing machines to ensure 

that they are functioning properly and efficiently, discharge 

of exhaust gases from such machinery should be above the 

temperature inversion zone, i.e., 2 to 3 metres, installation 

of catalytic air purifiers, and good general ventilation of 

such buildings. 

Can Dis Weekly Report 4/16/88 

Failing by Degrees 

The addition of a toothbrush to one New York firm’s 

travel accessories kit proved to be a more monumental 

step than it had anticipated. That innovation brought FDA 

inspectors on the scene to tell the company it had bitten 

off more than it could chew. 

Unique Packaging Corp., Plattsburgh, N.Y., assembles 

a variety of gift packages, such as sewing kits, manicure 

sets and travel accessories, which are advertised to retail 

stores through the company’s catalog. Until early 1985, 

none of its products came under FDA jurisdiction. Then 

the firm bought some toothbrushes from Taiwan to in¬ 

clude in its travel kits, and found it, therefore, had to 

register as a distributor of foreign medical devices. Since 

medical devices are regulated by FDA, the agency’s Buffalo 

district office inspected the firm in November of that year. 

The Buffalo investigators found no problems with the 

toothbrushes. However, during the inspection, they learned 

the firm had begun including in its travel kits fever ther¬ 

mometers imported from Japan, which are also medical 

devices and must meet criteria for accuracy established by 

FDA. 

The investigators found the firm’s officials had little 

knowledge of the good manufacturing practices required 

for medical devices. The firm had no quality control 

program, had not been testing the thermometers for accu¬ 

racy, and had not inspected the thermometers before 

repackaging. 

The investigators collected a sample of thermometers, 

which subsequently failed the accuracy test. Since the 

firm had not included this version of its travel kit in its 

catalog yet, none had been sold, and it agreed to withhold 

sales of the product. 

In August 1986, at the request of FDA’s Buffalo office, 

a U.S. marshal carried out a court order and seized 20,000 

thermometers, valued at about $4,(XX), at the firm. On 

Aug. 17, 1986, the firm shipped them back to the original 

foreign supplier, Tsubasa Industry Co., Tokyo, Japan, under 

the terms of a consent decree. 

FDA Consumer, April 1988. 

USE THE 
READER SERVICE 

CARD 

The Reader Service 
Card is for you. Use 
it to get more infor¬ 
mation about the 
products and services 
advertised in this 
issue. 

lAMFES 
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N.M.C 
NATIONAL MASTITIS COUNCIL 

Keep cows on their feet right after milking 

Mastitis control programs frequently focus on man¬ 

agement during the milking process and dry cow ther¬ 

apy. What about the management of the cow after 

milking? Of course, the use of a postmilking germi¬ 

cidal teat dip is a must to control contagious mastitis. 

However, the cow is exposed to environmental bacte¬ 

ria between milkings. 

Research has suggested that the teat canal is di¬ 

lated immediately after milker removal and may take 

up to two hours to constrict. Although there is no 

definitive research to show that the udder actually is 

more susceptible to infection at this time, it has been 

suggested that exposure to pathogens after milking must 

be kept at a minimum. 

A logical solution is to feed cows after milking so 

they will remain standing. In addition, management of 

cows so they are on their feet a minimum of time 

before milking, such as in holding areas, may reduce 

the likelihood that they will lay down immediately 

after they are milked. 

It is desirable at all times to reduce exposure to 

environmental pathogens by paying close attention to 

bam or free stall sanitation, frequently removing manure 

from lots and possibly using inorganic materials (sand) 

for bedding. The key to reducing exposure of the 

udder to environmental pathogens is to provide a “clean 

and dry” environment at all times. 

1840 Wilson Blvd. 
Arlington, VA 22201 

703-243-8268 

Audio Cassettes 

of the 
lAMFES 75th Annual 

Meeting 

Convention Recordings International 

Inc., have audio cassettes available 

for sale of the Annual Meeting July 

31 - August 4. The cost is $8.50 

per cassette including shipping. For 

more information write or call: 

Convention Recordings International 

Inc., 13030 Starkey Rd., Suite 5, 

Largo, FL 34643, 813-581-2196. 

Authors Wanted 

Dairy and Food Sanitation is 
looking for individuals 

interested in writing articles 
for our journal. If you are 
interested, please contact 

lAMFES for more information, 
P.O. Box 701 

Ames, LA 50010 

Attn: Margie Marble 
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CALL FOR PAPERS 
lAMFES 76*** Annual Meeting 

August 13-17, 1989 

Instructions to Prepare Abstracts 

Procedure 
1. Use the printed Abstract form that appears on the other side of this page. Complete the form using a typewriter equipped with a,,, 

reasonably dark ribbon. 

2. Type in the title, capitalize the first letter of the first word and of any proper nouns. 

3. List authors and institution(s). Capitalize first letters and initials. Indicate with an asterisk the author who will present the paper. Give 

complete mailing address of the author who will present the paper. 

4. Check the proper box to indicate if the paper will be presented by a graduate student and is to be entered in The Developing Scientist 

Award Competition. 

5. Type the abstract double-spaced, in the space provided on the abstract form. 

6.1 Mail two copies of the abstract before January 1, 1989 to: 

Kathy R. Hathaway 

Executive Manager, lAMFES 

P.O. Box 701 

Ames, Iowa 50010 

7. Enclose two self-addressed standard post cards. One will be used to acknowledge receipt of the abstract and the other to notify the 

speaker about the scheduling of the paper. Two cards must be included with each abstract that is submitted. 

Content of the Abstract 
The abstract should describe briefly: (a) the problem that was studied, (b) methods used in the study, (c) essential results obtained, 

and (d) conclusions. Statements such as "results will be discussed" should not appear in an abstract. 

Oral Presentations ^ 
Papers will be scheduled so a speaker has a maximum of 15 minutes, including a discussion. Hence the actual presentation should 

be no more than 11-13 minutes so that time for discussion will be available. Projectors for 2 x 2 inch slides will be available. If the speaker 

needs other projection equipment, Kathy R. Hathaway (address given earlier) should be contacted as soon as possible. 

Subject Matter for Papers 
Papers should report results of applied research in such areas as: food, dairy, and environmental sanitation and hygiene; foodbome 

disease hazards; food and dairy microbiology; food and dairy engineering; food and dairy chemistry; food additives; food and dairy tech¬ 

nology; food service and food administration; food and dairy fermentations; quality control; mastitis; environmental health; waste 

disposal, pollution, and water quality. 

Developing Scientist Award Competition 
Open to graduate students enrolled in M.S. or Ph.D. programs at accredited universities or colleges who will present their own 

original research. Candidates cannot have graduated more than one year prior to deadline for submission of abstracts. Form must be signed 

by the student's major professor or department head signifying approval. An extended abstract form will be required later. 

Additional Abstract Forms 
Extra copies of the abstract forms may be obtained from Kathy R. Hathaway (address given earlier) or you may photo copy this 

one. 

Membership in lAMFES 
Membership in lAMFES is NOT necessary for presenting a paper at the annual meeting. 

(OVER) 
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lAMFES Abstract Form 
DEADLINE: JANUARY 1, 1989 

Title 

Authors 
F -' 

_i__ii 

! Institution and Address 

Office Phone #_ 

Developing Scientist Award Competition □ Yes □ No (Please check appropriate box) 

Major Professor/Department Head approval (signature & date) _- 

Please type abstract, double-spaced, in the space provided above. 

Selected presentations with permission are audio and/or video taped during the meeting. 

As a speaker, I authorize lAMFES to audio and video tape my presentation. 

Your signature__ 

I do not wish to be taped. 

Your signature _ 
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CALL FOR PAPERS 
lAMFES 76*'' Annual Meeting 

August 13-17, 1989 

Instructions to Prepare Abstracts 

Procedure 
1. Use the printed Abstract form that appears on the other side of this page. Complete the form using a typewriter equipped with a 

reasonably dark ribbon. 

2. Type in the title, capitalize the First letter of the first word and of any proper nouns. 

3. List authors and institution(s). Capitalize first letters and initials. Indicate with an asterisk the author who will present the paper. Give 

complete mailing address of the author who will present the paper. 

4. Check the proper box to indicate if the paper will be presented by a graduate student and is to be entered in The Developing Scientist 

^^\ward Competition. 

5. Type the abstract double-spaced, in the space provided on the abstract form. 

Kathy R. Hathaway 

Executive Manager, lAMFES ^ , 

P.O. Box 701 

Ames, Iowa SOOlO 

7. Enclose two self-addressed standard post cards. One will be used to acknowledge receipt of the abstract and the other to notify the 

speaker about the scheduling of the paper. Two cards must be included with each abstract that is submitted. 

Content of the Abstract 
The abstract should describe briefly: (a) the problem that was studied, (b) methods used in the study, (c) essential results obtained, 

and (d) conclusions. Statements such as "results will be discussed" should not appear in an abstract. 

Oral Presentations 
Papers will be scheduled so a speaker has a maximum of IS minutes, including a discussion. Hence the actual presentation should 

be no more than 11-13 minutes so that time for discussion will be available. Projectors for 2 x 2 inch slides will be available. If the speaker 

needs other projection equipment, Kathy R. Hathaway (address given earlier) should be contacted as soon as possible. 

Subject Matter for Papers 
Papers should report results of applied research in such areas as: food, daily, and environmental sanitation and hygiene; foodbome 

disease hazards; food and dairy microbiology; food and dairy engineering; food and dairy chemistry; food additives; food and dairy tech¬ 

nology; food service and food administration; food and dairy fermentations; quality control; mastitis; environmental health; waste 

disposal, pollution, and water quality.^ 

Developing Scientist Award Competition 
Open to graduate students enrolled in M.S. or Ph.D. programs at accredited universities or colleges who will present their own 

original research. Candidates cannot have graduated more than one year prior to deadline for submission of abstracts. Form must be signed 

by the student's major professor or department head signifying approval. An extended abstract form will be required later. 

6.1 Mail two copies of the abstract before January 1, 1989 to: 

Additional Abstract Forms 
1'^- Extra copies of the abstract forms may be obtained from Kathy R. Hathaway (address given earlier) or you may photo copy this 

S^one. 
^ _ 

Membership in lAMFES 
Membership in lAMFES is NOT necessary for presenting a paper at the annual meeting. 

(OVER) 
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Institution and Address 

Office Phone #_ 

Developing Scientist Award Competition □ Yes □ No (Please check appropriate box) 

Major Professor/Department Head approval (signature & date) 
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Letter To The Editor 

Kathy Hathaway, Editor 

Dairy and Food Sanitation 

Box 701 

Ames, IA 50010 

Dear Kathy: 

The Executive Board of the National Conference on 

Interstate Milk Shipments (NCIMS) convened a meeting 

on April 5, 1988 in Washington, D.C. to discuss the area 

of animal drug residues. Also present were representa¬ 

tives from the American Veterinary Medical Association 

(AVMA), Milk Industry Foundation (MIF)/Intemational Ice 

Cream Association (IICA), National Milk Producers Fed¬ 

eration (NMPF), American Dairy Products Institute and 

the Food and Drug Administration’s Center for Food Safety 

and Applied Nutrition (CFSAN)/Center for Veterinary 

Medicine (CVM). As a result of recent information and 

studies concerning the use of sulfamethazine in food 

producing animals, the Executive Board of NCIMS passed 

a series of resolutions in an effort to effectuate an imme¬ 

diate action plan to prevent sulfamethazine residues in 

milk. These actions are part of a long-standing surveil¬ 

lance effort by states in detection of antibiotic residues in 

milk. 

The actions taken by the Executive Board addressed 

the following items: 

1. Requested the Center for Veterinary Medicine in the 

Food and Drug Administration to issue an interim letter 

disallowing the extra label use of sulfamethazine by 

veterinarians. 

2. Urged the Food and Drug Administration to ban the 

use of sulfamethazine as a veterinary drug. 

3. Authorized the Chairman of NCIMS to correspond 

with state veterinary medical associations and boards 

concerning sulfamethazine use by veterinarians. 

4. Established a task group to immediately develop and 

distribute educational information regarding the con¬ 

cern of sulfamethazine use in the dairy industry. 

5. Authorized the Chairman of the NCIMS and Chair¬ 

man of the FDA Liaison Committee to work with the 

Milk Safety Branch of the FDA to develop a monitor¬ 

ing network for farm bulk tank milk shipments under 

the Interstate Milk Shippers Program. 

6. Established a study committee to examine the concept 

of a certification program or other methods to control 

the use of antibiotics by dairy farmers. 

The Executive Board of NCIMS feels the actions taken 

are consistent with goals and objectives of the NCIMS 

Conference in maintaining a safe and wholesome milk 

supply. 

For milk sanitation regulatory activities under the 

NCIMS, the conference has adopted the Grade A Pasteur¬ 

ized Milk Ordinance (PMO). Under this ordinance only 

approved and properly labeled drugs are to be used in 

treatment of lactating dairy animals. When used in accor¬ 

dance with label directions, the prescribed withdrawal times 

are to be followed before any milk from treated animals 

is offered for sale. 

Whenever an animal drug is observed in the milk- 

house, parlor, milking bam or adjacent areas on a dairy 

farm, and the animal drug is not approved and labeled for 

use on dairy animals or properly labeled for “extra-label 

use”, it is to be considered in violation of the PMO. 

Regulatory agencies are to take immediate appropriate action 

to have the unapproved drugs removed from the area. 

Approved animal drugs used for treatment of non- 

lactating dairy animals (calves and dry cows) are to be 

stored in segregated areas away from those used to treat 

lactacting animals. This is to prevent inadvertent misuse 

of these dmgs. 

Any drugs (animal or human) are to be stored in such 

a manner that they cannot contaminate the milk or milk 

product-contact surfaces of the equipment, containers or 

utensils. Improperly stored and/or improperly labeled dmgs 

are a violation of the PMO. 

When a milk producer is debited on a farm inspection 

as a violator relating to dmg storage and labeling, correc¬ 

tive action by the producer must be taken. If the required 

action is not taken and the producer is similarly debited on 

the next inspection, his permit to sell Grade A milk is 

suspended. 

With all of the above actions notwithstanding, the 

NCIMS is not engaged in an effort to deny the use of 

approved, effective and economical veterinary dmgs for 

lactating dairy cattle. We are however, endeavoring to 

prevent the illegal and irresponsible use of veterinary dmgs 

in the dairy industry and illegal dmg residues in our milk 

supply. 

Recent surveys of dairy farms have revealed that there 

is a generous supply of over-the-counter and prescription 

dmgs on numerous farms. Since dairy farmers are respon¬ 

sible for the control and use of these drugs on their farms 

and frequently consult with veterinarians relating to ani¬ 

mal health and dmg use issues, we ask that you share the 

information contained in this letter with your membership. 

It is our hope that through a unified approach from all 

of those who in any way contribute to the production of 

milk and dairy products that we will correct problems of 

illegal drug residues in our nation’s milk supply quickly 

but in a manner that is equitable to all. 

Very truly yours, 

James I. Kennedy, Chairman 

National Conference on 

Interstate Milk Shipments 
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lAMFES Member Ribbons 

Those affiliates who would like to have their lAMFES 

members designated by ribbons on badges at your annual 

meetings, please contact the Ames office. 

This a good way to promote membership within 

LAMFES and allows you to see how many LAMFES members 

you have within your affiliate. 

These ribbons are available to you at no charge. Just 

call Sandy at 800-525-5223, or 515-232-6699 in advance 

of your meeting with the amounts of ribbons you will 

need. 

Texas Association of Miik, Food & 
Environmental Sanitarians 

On June 7-8, 1988, the Texas Association of Milk, 

Food & Environmental Sanitarians held its 6th Annual 

Meeting in Austin, Texas. Approximately 275 persons 

attended. 

The meeting featured several well known speakers 

including the following: Dr. Don Nelson, Director of Special 

Programs, Texas State Board of Plumbing Examiners, Austin, 

TX “Cross Connection-The Unseen Hazard”; Dr. Ruth 

Eden, Bactomatic, Princeton, NJ “Commercialization of 

Biosensores for Food Microbiology”; Mr. Clyde Bohmfalk, 

Director, Texas Water Commission, Water Quality Divi¬ 

sion-Austin, TX “Waste Water Regulations”; Dr. H. Mi¬ 

chael Wehr, Administrator, Laboratory Services Division, 

Oregon Dept, of Agriculture, Salem, OR “Antibiotics in 

Fluid Milk Products”; Roger W. Dickerson, Jr., Chief, 

Food Engineering Branch, Division of Food Chemistry & 

Technology, Center for Food Safety and Applied Nutri¬ 

tion, Cincinnati, OH “Envelope Procedure for the Elimi¬ 

nation of Contamination Due to Cross Connections of Piping 

in Milk Plants”; Dr. William Edward Owens, Assistant 

Professor of Microbiology, Hill Farm Research Station, 

Louisiana Agricultural Experiment Station, Louisiana State 

University, Homer, LA “Pre and Post Dips”; Dr. Tim 

Phillips, Texas A & M University, Dept, of Veterinary 

Public Health, College Station, TX “Detection and De¬ 

toxification of Aflatoxins”; Gerald E. Vince, District Di¬ 

rector, Food & Drug Administration, Dallas, TX “Risk 

Assessments in Foods and Drugs”; Dennis Baker, Direc¬ 

tor, Division of Food and Drugs, Texas Dept, of Health, 

Austin, TX “New Bottled Water Regulations”; Dr. Kirk 

W. Brown, Professor of Agronomy, Soil & Crop Sciences 

Dept., Texas A & M University, College Station, TX 

“Preventing Groundwater Contamination”; Mr. Bruce Truitt, 

Public Information Officer, Austin-Travis County Health 

Dept., Austin, TX “Press Relations”. 

Upcoming lAMFES 
Affiliate Meetings 

1988 

NOVEMBER 

1-3, North Dakota Environmental Health Association Annual Fall 
Conference, to be held at the Holiday Inn, Minot, ND. For more infor¬ 
mation, contact; Peri Dura 701/224-2382. 

9-10, Alabama Association of Milk, Food and Environmental Sani¬ 

tarians will hold it’s first annual meeting at the Howard Johnson Hotel, 
Birmingham in conjunction with the Alabama Dairy Conference. For 
more information, contact: Robert E. Shelton, Alabama Dept, of Public 
Health, PO Box 645, Leeds, AL 35094 205/699-5833. 

(Left to Right) Wendell Littlefield, Perry Fisher, Edith Mazurek, Joe 
Goddard and Terry Ryan. 

Again this year a special Lab Session was held with 

the following topics and speakers: Mr. Joe Bare, Chief, 

Environmental-Analytical Section, Laboratory Evaluation 

Officer, Texas Dept, of Health, Austin, TX “Update on 

Laboratory Certification”; Tammy Way, Microbiology Labo¬ 

ratory Manager, Applied Microbiological Services, Inc., 

College Station, TX “Listeria Testing in Milk”; Dick Albert, 

Chief Organics-Pesticides Section, Texas Dept, of Health, 

Austin, TX “Sulfa Drug Testing using HPLC Methodol¬ 

ogy”; Charles P. Davis, Microbiologist, Environmental- 

Analytical Section, Texas Dept, of Health, Austin, TX 

“Rattlesnake Pills-Cure or Calamity?”. 

As an added feature this year a hands-on Lab work¬ 

shop was held at the Texas Dept, of Health Laboratory in 

Austin. This workshop concerned Direct Microscopic 

Somatic Cell Count under the direction of Mr. Joe Bare. 

Awards for outstanding service to the TAMFES or¬ 

ganization were given to Mr. Joe Goddard, Texas Tech 

University, Lubbock; Mrs. Edith Mazurek, (retired). Fort 

Worth Health Dept., Fort Worth; and Mr. Perry Fisher, 

Campbell-Taggart, Dallas. 
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Sani-Weld, Houston; lAMFES, Ames, Iowa; and Dr. Tim 

u, _ Phillips, Texas A «& M University, College Station. 
Al Waggoner, Texas A&M University. • . 

During the business meeting which was held directly 

Roger Dickerson, FDA, Cincinnati, OH. 

following the closing of the annual meeting, the following 

officers were elected: 

President - Mr. Terry Ryan 

President-Elect - Mr. Al Wagner, Jr. 

Secretary - Ms. Janie F. Park 

Treasurer - Mr. Ron Richter 

The second annual TAMFES Golf Tournament was 

held Monday, June 6 and had 66 participants. An evening 

social consisting of Texas style BBQ and outdoor country 

& western dance was held at the Manchaca Volunteer Fire 

Dept, the evening of June 7 with 253 attending. 

With outstanding speakers and topics of interest, golf, 

and good eating, a very successful TAMFES annual meeting 

was held. 

Northland Food Laboratory 
1044 Parkview 
Green Boy, Wl 54304 
(414) 336-7465 
Fox (414) 336-0647 

Dairilob Service Inc. 
2415 Western Ave. 
Manitowoc, Wl 54220 
(414)682-7998 

Assure the quality of your Food and Dairy products. Call one of our laboratories for informa¬ 
tion and consulting. 

Analytical and 
Microbiological Testing 

A Food—all types 
B. Dairy Products 
C. Milk 
D. Meat 
E. Water 
F. Wastewater 
G. Environmental Samples 
H. Fruits and Vegetables 

Culture I.D. 

A Bacteria—all types 
B. Yeast & Mould 
C. Salmonella - Gene Irak 
D. Listeria - Gene Irak 
E. Yersinia 
F. Campylobacter 
G. Streptococcus 
H. Staphylococcus 

Milk Component 
Testing • Combi Foss 

A Butterfat 
B. Protein 
C. Somatic Cell. Herd Health 
D. Lactose 
E. Computer Produced Printout 
F. Modem Transfer to your 

Computer 

Certified confidential testing since 1949. Only FDA and AOAC approved methods used. 
Rapid turnaround time by professionals who understand your needs. 
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From the Ames Offfice . . . 

Kathy R. Hathaway 

You’ll notice the blue abstract forms in this October issue 

as well as in the October issue of the Journal of Food 

Protection. Use these forms to submit your abstract for 

papers to be presented during the 76th lAMFES Annual 

Meeting, August 13-17, 1989 at the Hyatt Regency Crown 

Center, Kansas City. You will be notified by the lAMFES 

Program Chairperson, Ron Case, of your acceptance. 

Deadline for abstracts is January 1, 1989. 

Graduate students are invited to participate in the Develop¬ 

ing Scientist Award Competition. Deadline for these ab¬ 

stracts is also January 1, 1989. Graduate Students enrolled 

in M.S. or Ph.D. programs at accredited universities or 

colleges whose research deals with problems related to 

environmental, food and/or dairy sanitation, protection and 

safety are encouraged to submit an abstract. Candidates 

cannot have graduated more than one year prior to the 

deadline for submitting abstracts. 

Five awards are presented for the Developing Scientist 

Award, sponsored by the Foundation Fund through support 

of lAMFES Sustaining Members. Award Recipients receive: 

1st place, $500 and plaque; 2nd place, $200 and certificate; 

3rd place, $100 and certificate; 4th place, $50 and certifi¬ 

cate; 5th place, $50 and certificate. All five receive a years 

membership with lAMFES which includes both journals, 

the Journal of Food Protection and Dairy, Food and Sani¬ 

tation. 

scribers. Remember the change from calendar year to 12 

month membership/subscription as discussed in the Sep¬ 

tember issue, FROM THE AMES OFFICE column. If you 

wish to remain on a calendar year, simply renew by mid- 

December. If you renew for example, January 15, 1989 

your membership/subscription will run from February 1989 

- January 1990. 

Memberships and subscriptions continue to increase with 

total distribution up dramatically. August 1988 vs. August 

1987: Journal of Food Protection up 435, Dairy and Food 

Sanitation up 646. 

We look forward to your timely renewal! American Ex¬ 

press has been added for your convenience, along with 

Master Card and Visa. Feel free to call in your renewal and 

charge it, 800-525-5223,515-232-6699. Please ask for Sandy 

Engelman. 

The lAMFES Executive Board meets in Ames this month 

for the annual fall board meeting/program planning session. 

A report on the board meeting will be published in the 

December issue. 

When submitting news for publication in Dairy and Food 

Sanitation, information must be received 1 1/2 months prior 

to the issue you would like it published in. For example: 

Deadline for the December issue for news is October 15. 

Thank you for your cooperation in helping us meet the 

printer’s deadlines. 

Until next time. 

Kathy R. Hathaway 

Executive Manager 

Graduate students may use the blue abstract forms in this 

issue, denoting their participation in the Developing Scien¬ 

tist Award competition by checking the appropriate box 

indicated. 

Renewal forms have been mailed to all members and sub- 
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International Association of Milk, Food 
and Environmental Sanitarians Committees 

Committee and Chairperson 

APPLIED LABORATORY 
METHODS 
Helen Carr 
Mich. Dept, of Agric. 
1615 S. Harrison Rd. 
E. Lansing, Ml 48823 
517-337-5065 
AUDIO VISUAL LIBRARY 
David Z. McSwane 
Indiana Univ. 
801 W. Michigan St. 
Indianapolis, IN 46202 
317-274-2918 
BAKING INDUSTRY SANITARY 
STANDARDS 
Martyn Ronge 
Martyn Ronge and Associates 
2400 Farnsworth Lane 
Northbrook, IL 60062 
312-272-7626 
BUDGET 
Robert Sanders 
PHS/FDA 
200 C St. S.W. 
Washington, D.C. 20204 
202-485-0138 
COMMUNICABLE DISEASE 
Frank Bryan, Ph.D. 
2022 Lavista Circle 
Tucker, GA 30084 
404-938-8094 
CONSTITUTION AND BY-LAWS 
A. Richard Brazis 
1006 Martin Dr. West 
Bellevue, NE 68005 
402-292-5649 
COUNCIL OF AFFILIATES 
Bill Coleman 
Minnesota Dept, of Agriculture 
90 West Plato Blvd. 
St. Paul, MN 55107 
612-296-1586 
DAIRY AND FOOD SANITA¬ 
TION 
(publication committee) 
Harold Bengsch 
Springfield Health Dept. 
921 W. Turner 
Springfield, MO 65803 
417-864-1000 

DAIRY QUALITY AND SAFETY 
Steven T. Sims 
USFDA 
585 Commercial St. 
Boston, MA 02109 
617-223-5526 
EDUCATION AND TRAINING 
Joel Simpson 
Dobbs Houses Inc. 
5100 Poplar Ave. 
Memphis, TN 38137 
901-766-3978 
and 
Ulfert Esen 
United Airlines - Food Sen/ice 
Laguardia Airport 
Flushing, NY 11371 
718-476-4963 
FDA INTERPRETATIONS 
Homer Emery 
US Army 
P.O. Box 1832 
Frederick, MD 21701 
301-663-2036 
FOOD EQUIPMENT SANITARY 
STANDARDS 
Duain B. Shaw 
Food Sen/ice Facilities 
Division of Environmental Re¬ 
sources 
P.O. Box 2357 
Harrisburg, PA 17120 
717-787-9037 
FOOD SERVICE 
Bennett Armstrong 
P.O. Box 205 
Gainesville, VA 22065 
703-347-3465 
FOUNDATION 
Harry Haverland 
FDA Training Facility 
12013 Cantrell Dr. 
Springdale, OH 45246 
513-851-1810 
JOURNAL OF FOOD 
PROTECTION 
(publication committee) 
Bob Marshall 
Dept, of Food Science & Nutrition 
Room 101, T-14 

University of Missouri 
Columbia, MO 65211 
314-882-7355 
LONG RANGE PLANNING 
H. Michael Wehr 
Lab Services Div. 
Oregon Dept, of Ag 
635 Capitol St. N.E. 
Salem, OR 97310 
503-378-3793 
MEMBERSHIP/SUSTAINING 
K. R. Hathaway 
lAMFES, Inc. 
P.O. Box 701 
Ames, lA 50010 
515-232-6699 
NOMINATING 
Elmer H. Marth 
Dept, of Food Science 
Univ. of Wl/Babcock Hall 
1605 Linden Dr. 
Madison, Wl 53706 
608-263-2004 
RETAIL FOODS 
Thomas L. Schwarz 
FDA, 200 C Street, SW 
Washington, D.C. 20204 
202-485-0140 
SANITARY PROCEDURES 
Dick B. Whitehead 
304 Forest Point Drive 
Brandon, MS 39042 
601-354-6552 
SCIENTIFIC PROGRAM 
CONTENT 
Ed Zottola 
Univ. of Minnesota 
262 Food Science & Nutrition 
St. Paul, MN 55108 
612-624-9274 
WATER QUALITY AND 
WASTE DISPOSAL 
Robert R. Zall 
Dept, of Food Science 
Stocking Hall 
Cornell University 
Ithaca, NY 14853 
607-256-3112 
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New lAMFES Members 

California 

J. P. Johnson 
Alex Foods 

Anaheim 

Jerry Kohler 
General Foods 

Modesto 

Daryl Osato 
Silliker Labs of California 

Carson 

John Simms 
Oxbridge, Inc. 

Sunnyvale 

Lajos Tressar 
Merck Co., Inc. 

San Diego 

John Uherek 
Yoplait USA 

Carson 

Connecticut 

R.L. Falkenherg 
Ragu Foods, Inc. 

Shelton 

Florida 

Dan Dehart 
Flav-O-Rich 

Jacksonville 

Georgia 

Jerry Hill 
Mott’s Prepared Foods 

Talmo 

Romeo Toledo 
University of Georgia 

Athens 

Illinois 

Gerald M. Cooper 
Morton Salt 

Woodstock 

Roger L. Strand 
Stranco 

Bradley 

Iowa 

Patricia Sieher 
General Foods 

Mason City 

Kansas 

Frank L. Briscoe 
Pizza Hut, Inc. 

Wichita 

John Hankins 
Steffens Dairy 

Wichita 

Petros Levis 

Kansas State University 

Manhattan 

Maryland 

Jane Robhins 
USDA-ARS 

Beltsville 

Massachusetts 

Pramila A. Rao 
University of Massachusetts 

S. Hadley 

Michigan 

Roger Brown 
Michigan Fruit Canners 

Benton Harbor 

John Engstrom 
Quality Dairy Co. 

Lansing 

Minnesota 

W.P. Ahren 
Microlife-MPI 

Rochester 

Karl F. Eckner 

University of Minnesota 

St. Paul 

Jeri M. Kaczmarek 
E.A. Sween 

Eden Prairie 

New York 

Bruce Budinoff 
Steubon Foods 

Jamaica 

Ronald D. Good 
Ontario Foods 

Albion 

Scott Langston 
Cornell University 

Ithaca 
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Lee Miller 
National Foods 
Bronx 

Steven Schenkoske 
Green Bay Cheese Co. 
Green Bay 

Gobine Sadaranganey 
Robin Hood Multifoods, Inc. 
Rexdale, Ontario 

Ellery Parker 
Beech-Nut Nutrition Corp. 

Canajoharie 

Ohio 

Bart Baker 
J.T. Eaton & Co., Inc. 
Twinsburg 

Lee Imhof 
Troy Chemical Industry 
Burton 

Ron Pribyl 
Brewster Dairy, Inc. 
Brewster 

Texas 

M. Virginia Gipson 
U.S. FDA 
Dallas 

Bill Land 
Riviana Foods 
Houston 

Virginia 

Howard Kator 
VA Inst. Mar. Sci. 
Gloucester Point 

Wisconsin 

D.R. Jones 
Hillshire Farm 
New London 

Eric Johnson 
University of Wisconsin 
Madison 

Australia 

John Greig Zadow 
CSIRO Dairy Res. Lab. 
Highett 

Canada 

RJ. McDougall 
National Cheese Co., Ltd. 
Concord, Ontario 

Wyoming 

Josette M. Lauze 
Public Health Laboratories 
Cheyenne 

1 >.iir\ l-duoitw )n And (!(Hisiiliinj; 

Proposed Annual Programs 1988-1989 
Refrigeration, Steam Generation, Safety and Maintenance for Dairy 
& Food Piant Engineers November \A-\1, ISSS. KnoxvIlle. TN 

Completely NEW COURSE on fundamentals of vapor systems, steam generation, boiler efficien¬ 

cy, steam system safety, refrigeration systems, humidity control, ammonia safety, prevenbon 

of accidents and hazard communication. Waste management, waste treatment and preventive 

maintenance programming and execution are also included. Course designed for plant engineers 

and maintenance personnel who manage the engineering and maintenance functons of dairy 

and food processing plants. 

Cuitured Dairy Products Technoiogy January le-is, i989, Raieigh, nc 

A NEW COURSE brought back by popular demand. Includes demonstration of cottage cheese 

making in state of the art cultured products plant: culture programs on buttermilk, cottage 

cheese, yogurt and sour cream—plus sensory evaluation of all products in the market place. 

ice Cream Technoiogy February la-ie, i989, Raieigh, nc 

Our most popular course in its 16th year provides everything you need to know about ice cream 

formulation, mix making, freezing, packaging, hardening, sanitation, flavoring and tasting (judg¬ 

ing). Discussions on quality control, waste management, processing equipment and various frozen 

desserts and novelties. Special In 1989 is a one-day session for those whose primary interest 

is in soft serve and dipping store operations. Special session will be on February 15 and will 

run concurrently with the general course. Prarticipanats may register for the entire course and 

attend either session OR they may register for the one-day session. 

Enrollments Are Now Being AcceptedI 
Program participation in each course is limited. Course details available upon request. Contact 

Ms. Terry Johnson at (919) 787-8496 or 787-8400 for immediate response or write to: 

REDFERN « ASSOCUTES, LTD. 

5151 Glenwood Ave., P.O. Box 31108 • RaMgh, NC 27812 

FAX 919-782-1139 ■ TELEX 4998995 FMI Ul 

Please circle No. 110 on your Reader Service Card 
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This 
publication 
is available 
in microform. LISTERIA • SALMONELLA 

COUFORMS • PSYCHROTROPHIC BACTERIA 

lakB 
actbn against 
CQiibfflination 

The QMI Tru-Test" aseptic sampling system is a unique, patented 
aseptic sampling system that, when combined with proper laboratory ' : 
procedures, can help you: 

Identify sources of contamination quickly, accurately and 
' economic^ally. 

-—‘Accurately monitor sources of microbial contamination. 
• Avoid the disaster of contaminated products. 

Don’t take chances! Take acition against contamination. For more 
information, contact: 

QMI TRU-TEST™ ASEPTIC SAMPLING SYSTEMS* 

AA I FOOD dairy quality 
wrIVll management. INC. 

245 E. Sixth street ^ 
St. Paul, MN 55101 
(612)228-0474 . „ 

' Manufactured for Food and Dairy Quality 
Management, Inc., under license from 
GalkM^ Trusts, Neenah, Wisconsin. U.S. 
Patent No. 3.779,082. Canadian Patent 
No. 975,401. Patented 1975. 

Name_ 

Company/Institution 

Address_ 

aty_ 

State_ Zip_ 

Phone!_!_ 

University 
Mkrt^lms 

International 

Please circle No. 144 on your Reader Service Card 

University Microfilms 
International reproduces this 
publication in microform; 
microfiche and 16mm or 35mm film. 
For information about this pub¬ 
lication or any of the more than 
13,000 titles we offer, complete 
and mail the coupon to; University 
Microfilms International, 300 N. 
Zeeb Road. Aim Arbor, MI 48106. 
Call us toll-free for an immediate 
response; 800-521-3044. Or call 
collect in Michigan, Alaska and 
Hawaii; 313-761-4700. 

□ Please send information about these titles: 
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Abstract of Papers Presented at the 
Seventy-Fifth Annual Meeting of the lAMFES 

Tampa, Florida, July 31 - August 4, 1988 

Abstracts of most papers submitted for presentation at the 75th Annual Meeting of the lAMFES appear on this and the 
following pages. The complete text of some of the papers will appear in future issues of the Journal of Food Protection or Dairy 
and Food Sanitation. 

DAIRY PRODUCT PROTECTION 

PROPOSITION 65 AND ITS EFFECT ON THE DAIRY & FOOD 
INDUSTRY 

Christine M. Bruhn, Ph.D., Center for Consumer Research, University of 
California, Davis, CA 95616 

California's Proposition 65 is a natural outgrowth of growing lack of 
conndence in the safety of the food supply and the effectiveness of 
government regulatory bodies. Although bom in California, the proposi¬ 
tion has spawned similar legislation in at least four other states. Implem¬ 
entation of the “Safe Drinking Water and Toxic Enforcement Act” has 
generated interest and concern from the food industry, consumer organi¬ 
zations, and federal regulatory agencies. The act has two provisions. The 
first prohibits any person knowingly discharging any chemical known to 
cause cancer or reproductive toxicity into drinking water. The second 
provision requires a warning before exposing any individual to chemicals 
known to cause cancer or reproductive toxicity. Violation of either the 
warning or discharge requirement will incur a civil penalty not to exceed 
$2,500 per day for each exposure. There is no cumulative ceiling on the 
number of individuals who may be claimed to be affected, or the number 
of days during which the penalty can be assessed. This can have a sub¬ 
stantial financial impact on a company. In addition the provision allows 
any person, whether personally affected or not, to sue an alleged violator. 
Both public and private plaintiffs are entitled to 25% of all fines collected 
upon a successful prosecution of violation. Interpretation of this provision 
is very complex. Critical questions relate to the quantity of a chemical 
considered to be a significant amount, the presence of natural toxins, and 
the conflict with existing state or federal controls. Current emergency 
guidelines specify that those chemicals regulated by existing state and 
federal guidelines and those practices consistent with good manufacturing 
practices are not considered a violation. Spurred by the Proposition, some 
manufacturers are analyzing their product line to establish a base line level 
of those regulated substances. Others are surveying cleaning and sanitiz¬ 
ing chemicals to assure that regulated substances are not discharged in the 
water supply. Consumers can call a toll free number to inquire about 
exposure to toxins. Warning signs are appearing in retail outlets, but they 
contain little or no information. Advocates of Proposition 65 object to the 
emergency regulations stating the intent of the regulation is to establish 
new more safe exposure limits. The warning system does not provide the 
consumer with sufficient information to make an informed decision re¬ 
garding relative risk. Litigation is expected. 

EFFECT OF HIGH-TEMPERATURE SHORT-TIME PASTEURI¬ 
ZATION ON LISTERIA MONOCYTOGENES IN MILK 

W.H. Stroup, A.R. Prosser, J.T. Tierney, J.H. Bryner*, and R.W. Dicker- 
son, Jr., National Animal Disease Center, PO Box 70, Ames, lA 50010 

Inoculated raw milk was processed through a high-temperature 
short-time pasteurizer (1140 L/h) using a holding temperature of 72 to 
73“C and a holding time of 15 to 16 s to determine if Listeria monocy¬ 
togenes could survive the legal pasteurization standard (71.7°C-15 s) in 
commercial-scale equipment. In five runs, the inoculum was freely sus¬ 
pended in raw milk obtained from a local farm, yielding about 10' organ¬ 

isms/ml. In seven runs, the inoculum was intracellularly suspended by the 
method of Donnelly in raw milk obtained from a local farm, yielding 
about 5x10* organisms/ml. In the final nine runs, the inoculum was 
experimentally injected into cattle, yielding about 25(X) organisms/ml in 
the raw milk. Before each test, the residence time in the holding tube was 
verified by salt timing, and all sampling ports and lines downstream from 
the flow diversion valve were sanitized with hot water (79.5'C for 5 min). 
Grab samples were taken before and after the pasteurized side of the 
regenerator, after the cooler, and after the vacuum breaker. A continuous 
bleed sample was also taken after the cooler. None of the samples of 
pasteurized milk were positive for viable L. monocytogenes. Conse¬ 
quently, under the conditions of this study, L. monocytogenes did not 
survive the legal pasteurization standard in equipment that complied with 
the requirements of the Grade A Pasteurized Milk Ordinance. 

EFFICACY OF HIGH-TEMPERATURE, SHORT-TIME PAS¬ 
TEURIZATION FOR INACTIVATION OF LISTERIA MONOCY¬ 
TOGENES IN MILK 

J. Lovett*, J.G. Bradshaw, D.W. Francis, R.G. Crawford, C.W. Donnelly, 
G.K. Murthy, and I.V. Wesley, Food and Drug Administration, Division 
of Microbiology, 1090 Tusculum Ave., Cincinnati, OH 45226 

Full-scale commercial pasteurization equipment operated at 72-73'C 
with a holding time of 15-16 s was used to determine the ability of 
commercial thermal processing to inactivate Listeria monocytogenes 
strain Scott A. Milk samples taken before and after the pasteurization side 
of the regenerator, after the cooler and after the vacuum breaker were 
analyzed for the presence of L. monocytogenes using the classical cold 
enrichment procedure, the FDA enrichment procedure, and the USDA 
enrichment procedure of Lee. In addition, the plant air, environment and 
water suppiy was monitored for Listeria. Three methods of providing a 
L. monocytogenes concentration in raw milk were employed: freely 
suspended (extracellular), inside bovine phagocytes (an in vitro proce¬ 
dure) and inside bovine phagocytes in milk of experimentally infected 
cows (in vivo). No Listeria or alkaline phosphatase was detected in the 
pasteurized milk. This report details the microbiological data. 

GROWTH OF LISTERIA MONOCYTOGENES AT IO C IN MILK 
PREINCUBATED WITH SELECTED PSEUDOMONADS 

D. L. Marshall* and R. H. Schmidt, Food Science and Human Nutrition 
Dept., University of Florida, Gainesville, FL 32611 

Sterile whole milk, skim milk, and 10% reconstituted nonfat dry 
milk (NDM) were preincubated for 3 d at I0°C with selected pseudo¬ 
monads (P.fragi, and P. fluorescens strains P26, T25, and B52), followed 
by inoculation with Listeria monocytogenes and further incubation at 
10“C. Growth curves of L. monocytogenes were constructed for each 
treatment combination and generation times were statistically compared 
for differences. Results indicated that L. monocytogenes did not affect the 
growth or survival of the Pseudomonas spp. However, growth rates of L. 
monocytogenes were significantly (P < 0.05) enhanced in milk systems 
preincubated with pseudomonads. Doubling times of L. monocytogenes 
were reduced by up to 3 h when grown in preincubated milks. The three 
strains of P. fluorescens showed more stimulation of growth of L. mon- 
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ocytogenes compared to P. fragi in preincubated whole or skim milk but 
not in preincubated NDM. Milk composition had little effect on the 
growth of either genera when incubated alone. This study demonstrates 
that L. monocytogenes can grow in the presence of Pseudomonas spp. Fur¬ 
thermore, data suggest that the presence of the pseudomonads may en¬ 
hance the growth of L. monocytogenes in milk. 

BEHAVIOR OF USTERIA MONOCYTOGENES IN CHOCOLATE 
MILK AND ICE CREAM MADE FROM POST-EXPIRATION 
DATE SKIM MILK 

M.E. Berrang, J.F. Frank* and R.E. Brackett, Dept, of Food Science and 
Technology, University of Georgia Agricultural Experiment Station, Grif¬ 
fin, GA 30223-1797 

Listeria monocytogenes has been isolated from commercial choco¬ 
late milk and chocolate ice cream, products that are often formulated 
using returned milk. The objective of this study was to determine the 
growth and survival of Listeria in these products. Chocolate ice cream 
and chocolate milk mixes were formulated using either commercial skim 
milk held past expiration or fresh skim milk. The mixes were pasteurized 
after formulation and inoculated with Listeria. Selective (lithium chlo- 
ride-phenylethanol-moxolactam agar) and non-selective (Na caseinate 
standard methods agar) media were used for microbial enumeration 
during product storage. Chocolate milk was stored at 7"C for 12 d and 
chocolate ice cream was stored at -18 to -25°C for over two months. 
Selective plating in chocolate milk for Listeria showed no difference in 
growth rates between product made with fresh or returned milk during the 
first S to 8 d of incubation. After 8 to 10 d of incubation, growth of 
Listeria slowed in three of the four samples made with returned milk. 
This slower growth was accompanied by an increase in the growth of 
contaminants in the product made from returned milk. Survival of Lis¬ 
teria in chocolate ice cream was not affected by the use of older milk in 
the formulation. The use of expired milk does not appear to increase 
growth of Listeria in these products. 

MILK QUALITY 

MILK QUALITY IMPROVEMENT PROGRAMS - ARE THEY 
WORKING? 

Panel Discussion 

William W. Coleman, MN Dept, of Agriculture, 90 W. Plato Blvd, St. 
Paul, MN 55107 

The quality of raw milk on the farms has shown a marked improve¬ 
ment. Improvements in management have allowed standards to be re¬ 
duced. Premium programs have added the monetary incentives to keep 
them low 

Advancements in technology will continue to make greater milk 
quality improvements possible. Through all these programs and improve¬ 
ments, I still see a problem from a regulatory standpoint. Much of the 
philosophy in the field remains the same as it was years ago. If the count 
is low, the milk must be good. Too many producers still believe that is 
the case. More time and effort needs to be put into educating the producer 
on the all around importance of conditions and proper management of the 
entire milking facility. Fieldservice has to take a more active role in 
working with producers in these areas. 

Points that need to be stressed to producers are; (1) the type of 
bacteria are more important than the number; (2) the proper use of drugs 
must be understood and followed; (3) the proper use of pesticides and 
chemicals are essential around cattle, their feed, and water supply; (4) 
facilities must be maintained on a day to day basis year round. 

Milk Quality Improvement Programs will continue to add new 
challenges to the producer but the purchaser of the milk must be willing 
to keep them aware of how best to meet these challenges. 

Good effective educational programs and fieldservice will remain 
the key to being able to say yes to the question of, “Are they working?” 

MILK QUALITY IMPROVEMENT PROGRAMS • ARE THEY 

WORKING? 

Darrell L. Bigalke, President, Food and Dairy Quality Management Inc., 

245 E. 6th St., St. Paul, MN 55101 

Recent repotted foodbome disease outbreaks associated with dairy 
products have increased the awareness of the need for effective quality 
control programs in the dairy industry. Most of the reported foodbome 
outbreaks were associated with Listeria, Salmonella. Yersinia, and other 
post-pasteurization contaminants. With this in mind, the dairy industry 
has placed considerable emphasis on proper environmental control. 
Environmental programs have focused on effective cleaning and sanitiz¬ 
ing of the processing environment. While these environmental programs 
have improved product safety and quality, they alone cannot assure prod¬ 
uct quality and safety. Many dairy processing plants are still plagued with 
contamination by spoilage organisms, coliforms, and foodbome patho¬ 
gens. Assurance of dairy product safety and quality must be achieved 
through effective process control. 

A proven method of process control is the Hazard Analysis Critical 
Control Point (HACCP) concept. Implementation of a HACCP system is 

a five-step process; 
1. Identification of hazards for ingredients in processing and distribution. 
2. Identification of control points. 
3. Selection of control procedures and specifications. 
4. Assigning responsibility for control. 
5. Documentation of control. 

In the dairy industry. Critical Control Points include microbial popu¬ 
lations, timeAemperature requirements, equipment sanitation and opera¬ 
tion, and environmental sanitation. The HACCP system will control such 
critical processes as pasteurization, curd cooking, sanitation, timeAem¬ 
perature control, and other processing functions that if not controlled, will 
result in a food safety hazard. 

A dairy processing plant’s Quality Control Department must monitor 
the effectiveness of a HACCP system through effective process monitor¬ 
ing (line sampling). When properly utilized, line sampling can monitor 
for the potential of post-pasteurization contamination from any of the 
critical processing points. 

Today, the quality control programs implemented by many dairy 
processing operations have not achieved control of post-pasteurization 
contamination. The dairy industry must take a more aggressive approach 
to achieve effective process control and to assure product safety and 

quality. 

MILK QUALITY IMPROVEMENT PROGRAMS - ARE THEY 

WORKING? 

D.K. Handler*, D.P. Brown, J.H. Davidson, E.T. Wolff, Cornell Univer¬ 
sity, 11 Stocking Hall, Ithaca, NY 14853 

Cornell University has conducted a formal Milk Quality Improve¬ 

ment Program for over two decades. In 1965 it Joined with Penn State and 
Rutgers to form the Tri-State Milk Flavor Program. Today it is funded by 
an annual grant of $330,000 from the New York State Milk Promotion 
Order. 

.All New York State commercial milk processing plants are evalu¬ 
ated for product shelf life. Samples are subjected to 12 quality tests on 
the day after pasteurization with follow-up tests run on day 7,10 and 14. 
Results show a significant improvement in milk quality over the last 5 
years. 

Sell-by dates for milk processed in New York State are set by the 
individual processor. Data from the Milk Quality Improvement Project 
(MQIP) are used to assist in determining the pull date and to measure 
performance. Plants with unsatisfactory keeping quality results are as¬ 
sisted by Extension staff to improve quality assurance programs. Work¬ 
shops and seminars are used to increase employee awareness and knowl¬ 
edge. Sell-by dates have been extended as a result of this program. 
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BACTERIAL ATTACHMENT TO BUNA-N GASKETS IN MILK 
PROCESSING EQUIPMENT 

Melvin H. Czechowski, International Biocide Laboratory, Diversey Cor¬ 
poration, 1532 Biddle Ave., Wyandotte, Ml 48192 

The attachment of bacteria to buna-n gaskets in milk processing 
equipment was determined at intervals of I, 2, 3, 4, and 6 weeks. The 
number of gaskets contaminated with bacteria increased at each time 
interval. The numbers of bacteria on the gaskets also tended to increase, 
but some variations in counts from week to week were observed and could 
be a reflection of differences in the quality of cleaning. Bacteria were 
found on the surfaces and in the cracks of gaskets exposed to the flowing 
milk and in areas of the gaskets facing the metal pipe. The physical 
deterioration of these gaskets was also followed throughout the study. 
Gaskets deteriorated significantly over time; exhibiting cracks, holes and 
abrasions. The results of this study show that gaskets can become a 
source of bacterial contamination of milk. Without proper sanitation such 
contamination can lead to the formation of a biofilm which can ultimately 
have a serious impact on product quality and shelf-life. 

THE PI COUNT - IS IT GOOD ENOUGH? 

J.R. Bishop*, Dept, of Food Science and Technology, Virginia Polytech¬ 
nic Institute and State University, Blacksburg, VA 24061 

One of the main objectives of a raw milk evaluating system is to 
obtain a consistent and reliable estimate of the quality. One of the many 
quality attributes of raw milk refers to the magnitude of the microbial 
population and to the types of organisms present. The Standard Plate 
Count (SPC) does not accurately reflect the quality of milk or the sanitary 
conditions employed in the production of milk. There is general agree¬ 
ment that the Psychrotrophic Bacteria Count (PBC) is the most reliable 
method of indicating conditions of production on the farm. One index of 
raw milk psychrotrophic bacterial quality is the Preliminary Incubation 
(PI) count. Many researchers have concluded that the PI count is clearly 
superior to the SPC in evaluating the microbiological quality of raw milk. 
There are others not quite so enamored with the PI count. FDA data do 
not favor either the SPC or the PI count as being a better indicator of 
sanitary and production conditions on dairy farms. 

What are the problems with PI count? The time required for results 
needs to be shortened. The temperatures (13°C vs. 32°C) utilized may be 
giving inconsistent results due to requiring a group of bacteria (psychro- 
trophs) to rapidly grow at each of these. Why not incubate at the tempera¬ 
ture preferred by psychrotrophic bacteria - 2 PC? 

PRE-PASTEURIZATION PROCESSING PARAMETERS AND 
POSSIBLE EFFECTS ON FLUID MILK SHELF LIFE 

R. Fuqua*, R. Boling and N. Nugent, Dairymen, Inc., 10140 Linn Station 
Rd., Louisville, KY 40223 

An analysis of the shelf-life of fluid milk products processed at a 
highly automated plant was conducted over a two year period in an effort 
to determine the relationship of variable prepasteurization processing 
parameters and product spoilage due to sporeforming bacteria. Total 
mesophilic spore counts, Moseley counts and flavor analysis of the milks 
were used to compare products processed by two milk separation times 
and temperatures, with and without passing through a vacuum chamber, 
and two product standardization methods. During the analysis, the raw 
milk was monitored to indicate any change in quality. Results from the 
study indicate that separation temperatures and holding times may activate 
certain mesophilic/psychrotrophic sporeforming bacteria which cause off 
flavors to develop after a lag phase of growth 8-10 d after pasteurization. 

THE SIGNIFICANCE OF AERIAL MICROBIOTA ON THE 
QUALITY OF DAIRY PRODUCTS 

K. Rossmoore, P. Johnson, C. Kovach, Diversey Wyandotte Corp., 1532 
Biddle Ave., Wyandotte, MI 48191 

Air sampling was carried out with Centrifugal Air Sampler at an air 
intake of 40L/min. Selective media were used for the enumeration of air¬ 
borne bacteria and fungi. Samples were taken at several locations in dairy 
plants (loading docks, pre and post pasteurization areas, including fillers, 
drains). Samples were taken before and after CIP procedures, and envi¬ 
ronmental surface sanitizing. Dominant isolates were identified. Pseudo¬ 
monas, Serratia, Klebsiella, Sarcina, Micrococcus, Staphylococcus, 
Fusarium, Aspergillus, Rhisopus, Penicillium, Chladosporium, Candida, 
Kluyveromyces, Rhodotorula, Saccharomyces were the most frequently 
isolated species. The level of contamination varied between 10-15,000 
CFU/M' air. The highest was found near air movement sites, fillers, fans, 
blowers, drains, reclaim rooms and staging area. Fungi contamination of 
dairy products (cheese) could be related to air contamination, psychrotro¬ 
phic gram negatives and psychrotrophic gram positives were related to 

pasteurized milk spoilage. 

DAIRY MICROBIOLOGY 

IDENTIFICATION OF MICROORGANISMS ISOLATED FROM 
SWEET WATER AND GLYCOL COOLING SYSTEMS IN DAIRY 
PLANTS 

B.J. Overdahl* and E.A. Zottola, University of Minnesota Dept, of Food 
Science and Nutrition, 1334 Eckles Ave., St. Paul, MN 55108 

Sweet water and glycol/water mixtures used in the cooling sections 
of HTST pasteurizers have been suggested as potential sources of spoilage 
and pathogenic bacteria in pasteurized milk. This paper reports on the 
identification of microorganisms isolated from 92 samples of sweet water 
and 24 samples of glycol obtained from 116 dairy plants in 22 states. 
These samples were examined using modified MPN techniques. The 
samples were incubated at lO’C for 7 d and 37’C for 48 h. The isolates 
were obtained from those samples that showed growth in the enrichment 
of both temperatures and times. Initial identification was done using API 
20 E strips. Final identification was done using classical methods. A total 
of 196 isolates were identified. The two organisms most commonly found 
in both sweet water and glycol were species of pseudomonas (14%) and 
staphylococci (32%). Of those isolated from sweet water, 16% were 
pseudomonas and 38% were staphylococci; whereas from glycol, 7% 
were pseudomonas and 9% were staphylococci. In addition. Salmonella 
typhimurium was isolated from one sweet water sample. Other potential 
pathogens were also isolated from both sweet water and glycol. 

A RAPID PROCEDURE FOR DETECTION OF SALMONELLA IN 
RAW MILK 

S. K. Frank, P. J. Whalen, K. M. Shahani* and M. Gershman, University 
of Nebraska, Dept, of Food Science and Technology, 134 Filley Hall, 
Lincoln. NE 68583-0919 

There is a need for a method to detect rapidly salmonellae in raw 
milk. A highly successful dual phage lysis procedure has been developed 
with improved selectivity, sensitivity and rapidity. The lysates prepared 
have long term storage stability and have been used to examine 
successfully Salmonella-spWied and unspiked, 100 ml raw milk samples in 

which as few as 10’ salmonellae/ml could be detected. The method 

involves reduced selective pre-enrichment time and rapid selective isola¬ 
tion. Salmonellae are concentrated repeatedly and are encouraged to 
multiply rapidly to achieve a detectable level by selective pre-enrichment 
of the milk sample itself followed by pre-enrichment in tetrathionate broth 
to hasten selective isolation. The pathogens are harvested and suspended 
in a semi-solid lawn over a Sa/moneWa-selective medium. Soft agar 
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suspensions of two Salmonella-specific bacteriophages are dropped onto 

the lawns, and the plates are incubated and checked for phage lysis 

(lacunae fonnation). The procedure in truly rapid, simple, and cost effi¬ 

cient. The time lapse between raw milk sample receipt and a presumptive 

positive test report is only 7.5 h. A confirmed report is possible after 7.5 

h and probable within 24 h. 

EFFECT OF ABBREVIATED SELECTIVE ENRICHMENT AND 

OF POST ENRICHMENT ON THE RECOVERY OF SALMO¬ 

NELLA SPP. FROM NONFAT DRY MILK 

G. Allen*, F.B. Satchell, W.H. Andrews, and V.R. Bruce, Food and Drug 

Administration, Center for Food Safety and Applied Nutrition, Division of 

Microbiology, 2(X) C St., SW, Washington, DC 20204 

Methods such as hydrophobic grid membrane filtration, enzyme 

immunoassay, and DNA hybridization, recently approved by the Associa¬ 

tion of Official Analytical Chemists for the rapid recovery of Salmonella 

spp. organisms from foods, use an abbreviated (6-8 h) selective enrich¬ 

ment incubation period. In addition, a post enrichment, following selec¬ 

tive enrichment, may be used to enhance the recovery of Salmonella spp. 

organisms. The effect of these variables, i.e. reduced selective enrichment 

incubation period and inclusion of post enrichment, on the efficiency of 

the conventional culture method of FDA's Bacteriological Analytical 

Method has not yet been studied. Accordingly, the objectives of this study 

were to (a) compare relative efficiency of 6 h and 24 h selective enrich¬ 

ment incubation periods, (b) determine necessity of post enrichment, and 

(c) compare productivity of Rappaport-Vassiliadis (RV) medium, now 

widely used in Europe, relative to selenite cystine and tetrathionate broths. 

Replicate 25-g test portions of artificially contaminated nonfat dry 

milk were used for comparison of methods. Results from this study 

indicated that for the analysis of nonfat dry milk (a) test portions may be 

selectively enriched for only 6 h without compromising recovery, (b) post 

enrichment did not enhance tecov>.'ry and (c) there was no advantage of 

using RV medium. 

A PROCEDURE FOR THE DIRECT MICROSCOPIC COUNT OF 

BACTERIA IN NONFAT DRY MILK 

C.N. Huhtanen* and C.O. Jones, Eastern Regional Research Center, 

USDA, ARS, 600 E. Mermaid Lane, Philadelphia, PA 19118 

Bacteria in non-fat dried milk (NDM) were enumerated by a method 

involving preliminary solubilization of the milk proteins in 0.015 N NaOH 

followed by centrifuging, washing in NaOH, and microscopically exam¬ 

ining stained smears. The method was used to determine the bacteria in 

a number of samples of NDM obtained from government surplus stocks 

or from local retail sources. The bacterial counts for the surplus NDM 

samples ranged from 4.64 x l(P to 2.83 x l(P(the mean and median were 

6.23 and 2.84 x l(P). The counts for the retail samples ranged from 4.48 

X l(P to 2.42 X 10’ (mean and median were 5.57 and 2.85 x 10*). The 

predominant bacteria observed were paired streptococci although some 

samples contained rod-shaped bacteria, with identifiable spores. 

DETECTION OF ANTIBIOTIC RESISTANT BACTERIA IN 

COMMERCIAL MILK IN HERMOSILLO, MEXICO 

M. D. C. de Aguayo*, B. L. Duarte. F. M. de Oca, Centro de Investi- 

gacion en Alimentacion y Desarrollo, A.C. Apdo. Postal #1735, Hermos- 

illo, Sonora, Mexico 

The sanitary quality of 100 samples of commercial milk from Her- 

mosillo, Mexico, was evaluated. Fifty-three samples of pasteurized milk 

were analyzed, 25 samples of powdered milk and 22 samples of ultrapas- 

teurized milk. The microbiological analysis were elaborated according to 

the 1985 FDA manual, serotyping based upon Bailey and Scott, and anti¬ 

biogram following Kirby and Bauer. In pasteurized milk eight E.coli were 

isolated, one of them was enteropathogenic. All of them were Polimixin 

B and Tobramicin resisant; however, 88% were resistant to gentamicin, 

and 37% were carbencillin and chloramphenicol resistant. Four St. aureus 

were isolated which were resistant to penicillin and ampicillin, two of 

them were tetracyclin resistant and one of them was erythromicin resistant 

as well. Two Salmonella penicillin and polimixin B resistant were iso¬ 

lated, and additionally one of them showed resistance to chloramphenicol. 

Other non-pathogenic bacteria which were isolated were resistant to anti¬ 

biotics. In powdered milk 14 St. epidermidis 2 serratia sp. were isolated. 

They presented antibiotic resistance. The pasteurized milk is the most 

contaminated including with pathogenic bacteria, in the ultrapasteurized 2 

pathogenic bacteria were isolated and the powdered milk presented no 

pathogenic bacteria. It is concluded that the milk is not well processed or 

it is contaminated after the process and, most of the surviving bacteria 

were antibiotic resistant. 

DAIRY PRODUCT SANITATION 

THE STATISTICAL EVALUATION OF MILK COMPONENT 

ANALYSIS 

R.E. Ginn* and V.S. Packard, Dairy Quality Control Institute, 2353 N. 

Rice St., Room 110, St. Paul, MN 55113 

A study has been made of the within-lab and between-lab variability 

of infra-red instruments used in component analyses of milk. An eleven- 

lab (12 instruments) monitoring group received one set of 12 control 

samples once each week over a 48 week period. Results of the adjusted 

infra-red analyses were returned to the central laboratory for statistical 

evaluation. Mean difference and standard deviation of the difference of 

infra-red vs control sample test results averaged well under Association of 

Official Analytical Chemists (AOAC) standards. Between-lab variability 

for all components was found, generally, to fall with AOAC standards for 

within-lab control. In addition, accuracy of infra-red testing of milk 

components in herd improvement laboratories around the United States 

has been evaluated on a regional basis over a six-month period. Mean 

difference and standard deviation of the difference between infra-red and 

control sample results have been found to be the equivalent or better than 

AOAC standards in all regions. 

EVALUATION OF RaW MILK QUALITY BY THE WISCONSIN 

MASTITIS TEST AND CATALASE ACTIVITY 

K.K. Johnson* and P.C. Vasavada, University of Wisconsin-River Falls, 

Dept, of Animal and Food Science, River Falls, WI 54022 

This study was conducted to evaluate quality of raw milk as related 

to the Wisconsin Mastitis Test (WMT) and catalase activity. Forty-one 

samples of individual cows, six samples from farm bulk tanks, two 

samples from milk tankers, and two samples from receiving silos were 

first screened for abnormality using the WMT. The catalase activity of 

these samples was determined by the Catalasemeter in terms of the disc 

flotation time which was inversely proportional to the amount of catalase 

in the disc. 

The WMT scores of five of forty-one (12.2%) individual cow 

samples were abnormal as evidenced by the WMT score of > 21 mm. The 

disc flotation times of milk samples with the WMT score of > 21 mm 

ranged from 16.7 to 308.1 s. A general linear relationship between the 

catalase activity and the WMT score was observed. Occasionally, a 

sample with a high WMT score (> 21 mm) showed relatively low catalase 

activity. The data indicated that the Catalasemeter may be useful in 

rapidly detecting abnormal milk. However, elevated catalase activity in 

milk may be due to factors other than the high somatic cell counts. This 

fact should be considered in interpreting data obtained by using the Cata¬ 

lasemeter. 
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DETERMINATION OF SULFONAMIDES RESIDUE IN MILK BY 
HPLC-UV AND GC-MS 

EVALUATION AND CONTROL OF MICROBIOLOGICAL CON¬ 
TAMINATION OF CONVEYOR LUBRICANTS 

E. Zomer and S.E. Charm, Penicillin Assays, Inc., 36 Franklin St., 
Malden, MA 02148 

Sulfonamides, therapeutically important antimicrobial drugs, are 
widely used to treat acute systemic and skin infections in farm animals or 
as feed additives to promote growth. They are currently available “over 
the counter’’ to the dairy industry. By combining HPLC separation and 
spectrum matching with GC-MS confirmation of the purified peak, posi¬ 
tive identification of sulfonamide molecular species in milk was achieved. 
Using 10 ml of milk, detection was limited to 10 ppb. 

Lyophilized milk was extracted with acetone-methanol (85:10). Sul¬ 
fonamides are purified on anionic resin MP-1 (Bio-Rad) pre-equilibrated 
with 0.2 M phosphate buffer pH 7.8. Elution from the resin is done with 
acetonitrile - 10 mM ammonium acetate buffer pH 4.6 (1:3) which is also 
used for the HPLC. A reverse phase column (Lichrosorb RP8) with 
isocratic elution is used to separate 7 common sulfonamides. Positive 
identification is done by Waters 990 photodiode array detector which 

monitor the spectrum of the peaks and confirm them with library of 
spectra. Purified peaks are then dried, derivitized with diazomethane and 
subject to GC-MS with multiple ion detection for final confirmation. Sul¬ 
famethazine was found as the major sulfonamide in milk marketed in New 
England. Thirty ppb sulfamethazine was confirmed in an off-the-shelf 
milk sample. This study confirmed early reports that milk marketed in the 
United States is contaminated with sulfonamides. Brady and Katz re¬ 
ported 42% contamination in milk collected in Pennsylvania, New Jersey, 
and New York (Journal of Food Protection 1988, in press), Collins-Th- 
ompson et al. reported 49% contamination in samples from 16 cities across 
U.S. (Journal of Food Protection 1988, submitted). Both studies used the 
newly developed radio receptor assay for sulfonamides and other antibi¬ 
otics (Charm and Chi, Journal of A.O.A.C. 1988, 71, in press). 

SHOULD PASTEURIZATION OF MILK FOR CHEESEMAKING 
BE MANDATORY 

John H. Nelson, University of Wisconsin Food Research Institute, Madi¬ 
son, WI 53706 

Standards of Identity promulgated in 1949 for many natural cheeses 
contain two options for assuring product safety - pasteurization of milk for 
cheesemaking or holding finished cheese for 60 days or more at tempera¬ 
tures of 35°F or higher. Subsequent research and well-documented out¬ 
breaks of foodbome illness caused by cheese have established that the 60 
day, 35’F + hold is not consistently effective, particularly against Salmo¬ 
nella and Listeria. Since milk pasteurization is effective against these and 
other pathogens, should its use for cheesemaking be mandatory? 

Currently, pasteurization of milk for cheesemaking is in widespread 
use. There are, however, types and varieties in which typical, desirable 
flavor and body characteristics cannot presently be achieved when the 
milk is pasteurized. Sharp cheddar, Swiss, Parmesan and Romano are 
examples. 

Pasteurization of milk for cheesemaking is one of the initial steps in 
the process. Post pasteurization risks must still be effectively managed. 

Mandatory pasteurization would pre-empt the use of alternate safety 
technology, and industry would have little incentive to research alterna¬ 
tives. Safety systems, incorporating a combination of elements such as 
sub-pasteurization heat treatment, lactic culture competition, culture-se¬ 
creted or enzyme-induced inhibitors, and make or curing procedures, 

appear to be feasible. 
It is questionable whether a mandatory pasteurization requirement 

would significantly strengthen regulations already in place. FDA’s Cur¬ 
rent Good Manufacturing Practices (CGMP) regulations, although generic, 
clearly include pasteurization as an option for foods or ingredients which 
may contain or support the growth of pathogenic microorganisms. 

Mandatory pasteurization for cheesemaking should not be required at 
this time. However, industry can no longer ignore the unreliability of the 
60 day, 35°F -i- holding procedure. Research on cheese safety systems 
must be intensified, and safety management further strengthened. 

K. Rossmoore, Diversey Wyandotte Corp., 1532 Biddle Ave., Wyandotte, 
MI 48192 

The biosusceptibility of conveyor lubricants due to environmental 
contamination with dairy and beverage products and airborne organisms 
was evaluated in two dairy sites and in the laboratory. Microorganisms 
included common gram negative and gram positive bacteria as well as 
species of yeasts and filamentous fungi. The concerns for the lubricant 
serving as a vehicle and growth medium for selected dairy product patho¬ 
gens was evaluated using a strain of Listeria monocytogenes. The need for 

a fast acting, compatible, safe biocide was established. Glutaraldehyde 
was added to selected lubricant formulations and was found to reduce 
bacterium levels by > 99.99%, and fungal levels by > 99.9% in 30 min. 
These results suggest the Glutaraldehyde would successfully control 
contamination during average residence time (30 min) of once through 
conveyor lubricants during actual operation in the food/beverage and 
dairy industry. 

MODELLING OF SALT TRANSFER DURING BRINING OF FETA 
CHEESE AND DETERMINATION OF DIFFUSION COEFFI¬ 
CIENT 

G. Gencer* and M. Turhan, M.E.T.U., Food Engineering Dept., Middle 
East Technical University, 06531 Ankara-Turkey 

The mass transfer occurring during brining of Feta cheese was 
mathematically modelled by considering that, diffusion is the controlling 
mechanism. Two alternative models were developed by accepting the 
cheese samples as finite and semi-finite solids. Diffusion coefficient was 
determined by fitting the experimental data to the models, and on the 
average it was in the order of 3x10''“ mVs. The finite body model de¬ 
scribed the system well for all brining times. However, the semi-infinite 
model was also in agreement with the experimental results when Fourier 
number is less than 0.1 

A COMPARATIVE STUDY ON THE PRODUCTION OF A WHITE 
CHEESE-SUBSTITUTE FROM SOYMILK AND SOYMILK-BO- 
VINE MILK MIXTURES 

Z. Ogel and F. Yildiz*, Food Engineering Dept, of Middle East Technical 
University, Ankara-Turkey 

In this study soymilk was used to make a white cheese-substitute by 
applying iso-electric curding at pH 4.5. Streptococcus lactis was used as 
the starter bacteria. 

Six different types of cheese was produced by using soymilk, bovine 
milk and mixtures of soymilk and bovine milk. Effects of adding rennet 
extract with CaCI,, and cheese powder on the sensory properties of the 
soymilk-made cheese were also investigated. The products were ripened 
at 8°C in glass containers filled with 8% brine. Chemical analyses were 
made at the 1st, 6th, and 12th weeks, and organoleptic analyses were 
made at the 6th and 12th weeks. Results of the organoleptic analysis were 
evaluated by statistical methods. 

A cheese-substitute was successfully made from soymilk and bovine 
milk 1:2 mixture which was found to be “good” in flavor, “white” in 
color and “excellent” in appearance. Soymilk resulted in a high mois¬ 
ture, high protein, low fat containing cheese and was found to be 
“weedy” and “feed” in flavor, “weak” and “pasty” in body and tex¬ 
ture and “yellow” in color. Cheese powder did not give the expected 

cheese aroma to the final product. 
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FOOD SERVICE SANITATION 

COMPUTERIZATION OF FOOD SERVICE INSPECTIONS 

Richard Swenson, R.S.. Oregon Digital Systems, Inc., PO Box 367, 

Corvallis, OR 97339 

Adopting computers in environmental health inspection processes 
yields many benefits, including improved staff productivity and greater 
success in achieving communication and enforcement goals. Computer 
compilation and processing of inspection data results in less expensive, 
more rapid, and more comprehensive reporting of inspection program 
results for management decision making. 

Environmental health program managers contemplating computeri¬ 
zation are faced with a critical decision between mounting an in-house 
effort to design and implement a computer system, and purchasing one of 
several types of computer systems currently available from industry sup¬ 
pliers. Advantages and disadvantages of either choice will be discussed. 

Industry’s role in computerization is highly consultative, rather than 
a simple selling function. The primary responsibility of companies offer¬ 
ing environmental health computer systems is to conscientiously develop 
systems (both hardware and software) that match customer needs. They 
should be willing to share their accumulated expertise so that customers 
can benefit from the breadth of their experience. Once provided, they 
must support the systems they develop. 

USE OF FIELD COMPUTERS FOR STATE FOOD SERVICE, 

REGULATORY FOOD SERVICE INSPECTIONS, AND DAIRY 
FARM INSPECTIONS 

R. W. Peterson, U.S. Public Health Service, Food and Drug Administra¬ 
tion, Denver, CO 

A field hand-held computer was used in early 1987, to conduct food 
service program evaluations in Colorado and Wyoming, and a concurrent 
retail food store evaluation in Wyoming. It is now being successfully used 
for regulatory food service inspections. 

The unit is used as an integral part of the inspection. A note pad, 
standard inspection report, and pen/pencil is not used. 

The inspection information stored in the hand-held computer is trans¬ 
ferred electronically to the office computer data base, becoming part of a 
total ADP system. 

The evaluation data was analyzed by a datatrieve software program 
developed in the FDA Denver office. 

Advantages of using a field computer for environmental health in¬ 

spections; 
1. It is relatively easy for a computer illiterate person to use. 
2. There is a tendency to enter all violations observed directly into 

the unit as seen, rather than taking notes and transferring to an inspection 

report. 
3. The drudgery of hand written reports is eliminated, since the unit 

provides legible printed reports in the field. 
4. Easy analysis of status of any particular environmental health 

program/personnel by program administrators, and outside evaluators. 

A SURVEY OF FOOD SAFETY PRACTICES IN NEW YORK 
STATE SOUP KITCHENS 

P. M. Morris and R. B. Gravani*, Institute of Food Science, Stocking Hall, 
Cornell University, Ithaca, NY 14853 

Food safety practices in soup kitchens in New York State were 
studied between March and June 1986. A total of 50 kitchens, 24 from 
New York City and 26 from upstate, were randomly selected and sur¬ 
veyed. A food log was used to record the potentially hazardous foods 
served during a one week period, while critical points in food preparation 
and storage were examined using a food safety checklist. In addition, 
kitchen managers' knowledge regarding appropriate food safety practices 

was examined by a 10 question written quiz. Of the soup kitchens that 
used cooked leftovers (42%), 55.6% improperly cooled them and 31.8% 
of the managers did not know proper temperatures to reheat these foods. 
The majority of sites did not have a thermometer in their primary refrig¬ 
erator (65.2%) or in their primary freezer (79.5%). No soup kitchen used 
thermometers to check whether foods reached proper internal tempera¬ 
tures. These results indicate that two areas of concern with respect to 
preventing foodbome outbreaks in the soup kitchens studied are the 
cooling and reheating of leftovers. 

EFFECTIVENESS OF COLD-SERVING UNITS IN FOODSERVICE 
OPERATIONS AS DETERMINED BY TIME-TEMPERATURE 
PATTERNS AND BACTERIAL COUNTS 

A.M. Fraser* and C.A. Sawyer, Dept, of Food Science and Human Nutri¬ 
tion, Michigan State University, East Lansing, MI 48824 

Effectiveness of two types of cold-serving units (CSU) was deter¬ 
mined by time-temperature patterns and mesophillic and psychrotrophic 

counts (< 10 CFU/g) of bulk (2.27 kg) and portioned (100 g) cottage 

cheese, tuna salad (100 g), and deviled eggs (90 + 10 g) held on a CSU 
in a laboratory for 24 h and in three field sites for 4 h. In the laboratory, 
ice on the mechanically cooled stainless steel basin of a CSU maintained 
cold temperature (< 7.2"C); in field sites only mechanical cooling was 
used. 

All product temperatures in the laboratory were > 7.2°C after 2 h. In 
field sites, all portioned products were < 7.2°C after 2 h. Differences were 
attributed to ice in the laboratory acting as an insulator and increasing 
product temperature. Bacterial growth in all products was less < 1 log 
cycle in laboratory and field sites indicating the potential for slow growth 
in foods held on these two types of CSUs. A significant (p < 0.05) 
difference in mean product temperature but not bacterial counts was re¬ 
ported between bulk and portioned cottage cheese in the laboratory (t = - 
2.27) and field sites (t = -3.10). 

FOOD MICROBIOLOGY 

COMPARISON OF TEN MEDIA FOR ENUMERATION OF LIS¬ 
TERIA MONOCYTOGENES IN OYSTERS AND COUNTRY-, AND 
DRY-CURED HAMS 

P.K. Cassiday*, R.E. Brackett, and L.R. Beuchat, Dept, of Food Science 

and Technology, University of Georgia Agricultural Experiment Station, 
Griffin, GA 30223-1797 

Ten direct plating media were evaluated for their suitability to re¬ 
cover and enumerate Listeria monocytogenes strain Scott A from raw 
oysters and country-, and dry-cured hams. Five lots of each food were 
inoculated with W, Kf, and 10* healthy L. monocytogenes cells/g; unin¬ 
oculated subsamples served as controls. Viable Listeria cells were enu¬ 
merated by surface spreading 0.1 ml of serial dilutions on solidified test 
media The plates were incubated at 30°C for 48 h before L. monocyto¬ 
genes colonies were counted and confirmed using morphological and bio¬ 
chemical tests. McBride’s Listeria Agar (MLA), gum base nalidixic acid 
tryptone soya agar (GBNTSA), Dominguez Rodriguez Isolation Agar 
(DRIA), and Modified McBride’s Listeria Agar (MMLA) were best for 
enumeration of L. monocytogenes in oysters; DRIA, Donnelly’s Listeria 
Enrichment Agar (DLEA), LiCl Phenylethanol Moxalactam Agar 
(LPMA), and Modified Vogel-Johnson Agar (MVJA) were best for coun¬ 
try-cured ham, and Modified Despierres Agar (MDA), MMLA, LPMA, 
and MVJA were best for dry-cured ham. Choices were made based on 
relative recovery of cells as well as ease of recognizing and counting L. 
monocytogenes colonies. The direct plating technique is suitable for 
enumerating healthy cells of L. monocytogenes from oysters and hams 
when present at populations of KP/g or higher. At lower populations, 
background flora inhibit enumeration. 
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THE EFFECTS OF MODIFIED ATMOSPHERE STORAGE ON 
GROWTH OF USTERIA MONOCYTOGENES AND AEROMONAS 
HYDROPHILA ON FRESH BROCCOLI 

M.E. Berrang*, R.E. Brackett, and L.R. Beuchat, Dept, of Food Science 
and Technology, University of Georgia Agricultural Experiment Station, 
Griffin GA 30223-1797 

The effects of modified atmosphere storage on survival and growth 
of Listeria monocytogenes and Aeromonas hydrophila on fresh broccoli 
were investigated. Four lots of fresh broccoli florets were individually 
inoculated with about 10* cells/g of one of two strains of either L. mon¬ 
ocytogenes or A. hydrophila: a fifth uninoculated lot served as a control. 
Each lot was subdivided and stored at IS'C in an atmosphere containing 
11 % Oj, 10% COj, and 79% N^ or in ambient air. Samples were analyzed 
for populations of viable L. monocytogenes, A. hydrophila, total aerobic 
microorganisms and yeasts and molds using Modified McBrides Listeria 
agar, starch ampicillin agar, tryptic soy agar, and dichloran rose bengal 
chloramphenicol agar, respectively. Analysis was done initially and after 
2, 4, 6, 8, and 10 d. In addition, overall sensory quality and surface pH 
were monitored. Storage in modified atmosphere did not result in signifi¬ 
cantly different populations of any of the microorganisms enumerated 
when compared to storage in air. L. monocytogenes populations increased 
to 10* cells/g after 10 d of storage whereas A. hydrophila increased to 10" 
CFU/g after 10 d. Total aerobic populations and yeast/mold populations 
increased to 10” and 10* CFU/g, respectively, after 10 d. Broccoli stored 
in modified atmosphere was judged to be saleable after 8 d, at least 2 d 
longer than broccoli stored in air. 

SURVIVAL OF LISTERIA MONOCYTOGENES IN GROUND 
BEEF OR LIVER DURING STORAGE AT 4° AND 25°C 

L.A. Shelef* and L.A. Monte, Dept, of Nutrition and Food Science, 
Wayne State University, Detroit, MI 48202 

Survival and growth of L. monocytogenes strain Scott A (SA) were 
studied in freshly ground beef or liver during storage at two temperatures 
of 4’ and 25°C. Cells were enumerated at various periods by surface¬ 
plating appropriate dilutions on Plate Count Agar and on two selective 
media, McBride Listeria Agar (MLA) and cyclohexanedione-nalidixic 
acid-phenylethanol agar (CNPA) of Jay. Plates were incubated at 35’C 
for 48 h. The aerobic counts in the fresh samples were ca. 10* CFU/g, and 
the SA inocula were 0.7-1x10’ CFU/g. Total aerobes in ground beef 
stored at 4”C were > 10“ after 2 weeks, while in liver the background flora 
increased at a slower rate (10" CFU/g after 17 d). Colonies of Listeria 
were counted and selected colonies were confirmed biochemically. 
Recovered numbers remained unchanged during a storage of over 30 d in 
either ground meat or liver. Storage at 25"C and testing after 4, 8, 23 and 
24 h confirmed recovery but absence of multiplication of the organism. 
This study demonstrated survival of L. monocytogenes in refrigerated 
ground meat or liver during storage from freshness to spoilage by the 
natural microflora, although multiplication was not evident. It also 
demonstrated the need for selective Listeria media for meats. No differ¬ 
ence was observed in survival of the organism, despite differences in 
composition and spoilage pattern of meat and liver. 

A MODIFIED PLATING TECHNIQUE FOR ENUMERATION OF 
STRESSED SALMONELLA 

A.A. Airoldi* and E.A. Zottola, University of Minnesota, Dept, of Food 
Science and Nutrition, 1334 Eckles Ave., St. Paul, MN 55108 

A plating technique that would allow for recovery and enumeration of 
stressed Salmonella typhimurium was developed. Enumeration of S. ty- 
phimurium cultures, freshly propagated in tryptic soy broth (TSB) at 37‘C 
for 18-24 h on xylose lysine desoxycholate (XLD), Hektoen enteric (HE), 
Salmonella-Shigella (SS), and brilliant green (BG) agars resulted in recov¬ 
ery of 10' and 1(F fewer cells than when tryptic soy agar (TSA) was used 
as the plating medium. This decreased recovery on selective media was 

not observed when S. typhimurium was pour plated in TSA, allowed to 
stand at room temperature for 4 h, overlaid with XLD, BGA, SS or HE 
and incubated at 37’C for 48 h. These media retained their selective and 
differential properties when modified plating technique was used. Staphy¬ 
lococcus aureus was inhibited, and Enterobacter cloacae was easily dif¬ 
ferentiated from S. typhimurium when mixed cultures were used. In 
addition, the population of freshly propagated S. typhimurium was deter¬ 
mined, and the cultures were placed at -20'C for 1-2 wks. The number 
of viable cells decreased as a result of freezing. Plating of the frozen 
samples on selective media in the traditional method showed reduced 
recovery on XLD, BGA, HE and SS as compared to recovery on TSA. 
Use of the overlay technique allowed for recovery with the selective 
media at the same level as when TSA was used. Use of the modified 
plating method appears to allow for recovery of injured cells and would 
be useful when enumeration of S. typhimurium is required. 

EVALUATION OF A DNA HYBRIDIZATION METHOD FOR THE 
DETECTION OF SALMONELLA IN PROCESSED EGG PROD¬ 

UCTS 

D. P. Attwood', T. J. Jones' and M. A. Mozola■^ 'Cal-Mine Egg Products, 
3330 Woodrow Wilson Ave., Jackson, MS 39207 and ^ENE-TRAK 
Systems, 31 New York Ave., Framingham, MA 01701 

A study was conducted to evaluate the efficacy of a DNA hybridi¬ 
zation method (GENE-TRAK Salmonella Assay) in comparison to the 
standard USDA culture procedure for the detection of Salmonella species 
in processed egg products. Two hundred ninety-eight samples were ana¬ 
lyzed, representing a variety of liquid, frozen, and dried egg products. Test 
samples included potentially naturally contaminated raw products, unin¬ 
oculated finished products, and finished products inoculated with a variety 
of Salmonella and non-Salmonella bacteria. Of 20 samples positive by the 
USDA method, all were detected by the DNA hybridization assay. Four 
additional samples were positive by hybridization and negative by culture, 
resulting in an unconfirmed positive rate for the hybridization assay of 
1.4%. These results indicate that the DNA hybridization method is a re¬ 
liable procedure for the analysis of processed egg products for Salmonella 
contamination, with a high degree of specificity and sensitivity. Two 
advantages of the hybridization method are decreased analysis time (2 
days versus 4 to 7 days for the culture method), and lack of reactivity of 
the DNA probes employed with competing bacteria such as Citohacter, 
Proteus and Pseudomonas, organisms which frequently complicate con¬ 

ventional culture analysis. 

ISOLATION OF E. COLI 0157:H7 FROM FOODS THROUGH THE 
USE OF MONOCLONAL ANTIBODIES 

E. Todd*, R. Szabo, P. Peterkin, D.R. Bundle and M. Gidney, Bureau of 
Microbial Hazards, Health Protection Branch, Health and Welfare Can¬ 
ada, Tunney’s Pasture, Ottawa, Ontario KIA 0L2 

A membrane filter method which uses an enzyme-labelled monoclo¬ 
nal antibody stain has been developed for rapid detection of E. coli 
0157:H7 in foods. The procedure is performed directly on a hydrophobic 
grid-membrane filter without need to transfer (blot) onto nitrocellulose. 
Pure cultures of 55 E. coli 0157:H7 strains all gave positive reactions in 
the assay showing as purple dots on the filters. Percent recoveries of 
individual E. coli 0I57:H7 organisms from artifically contaminated meats 
ranged from 95 to 100%. The method allows for presumptive detection 
of E. coli 0I57:H7 within 24h. Cross reactions with non-£. coli 0157:H7 
organisms and other enteric bacteria appear to be restricted to Group N 
Salmonella. The latter organisms are readily distinguished from the E. coli 
within a second 24h period with appropriate antisera. 

LETHALITY OF MODIFIED ATMOSPHERES TO CAMPYLO¬ 
BACTER JEJUNI IN TURKEY ROLL 

F.A. Draughon*, R. Phebus and B. Lee, University of Tennessee, Dept, of 
Food Technology and Science, PO Box 1071, Knoxville, TN 37901-1071 
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Campylobacter jejuni, a cause of acute bacterial gastroenteritis, is 
frequently found in poultry. The objectives of this study were to evaluate 
survival of C. jejuni in turkey roll held under modified atmosphere storage 
and to determine an optimal culture medium and diluent for recovery of 
C. jejuni. Lethality and variation in recovery rates from various diluents 
is a major problem in working with C. jejuni. Seven diluents were 
compared as to their ability to maintain viable C. jejuni by diluting pure 
cultures and plating onto Campylobacter blood-free agar and Brucella 
Blood Agar. Cary-Blair diluent (0.1% agar) consistently produced the 
highest counts of C. jejuni, followed by reinforced clostridial medium and 
fluid thioglycollate USP. The preferred plating medium was blood free 
Campylobacter agar. Of the modified atmospheres evaluated (100% air, 
100% nitrogen; 85% nitrogen; 10% carbon dioxide; 5% oxygen; 40% 
nitrogen; 60% carbon dioxide; and 20% nitrogen; 80% carbon dioxide), 
the 80% nitrogen; 20% carbon dioxide atmosphere was most inhibitory to 
C. jejuni and also reduced both aerobic and microaerophilic spoilage mi¬ 
croflora in turkey roll stored at 4"C. 

SURVIVAL AND GROWTH OF AEROMONAS HYDROPHILA, 
VIBRIO PARAHAEMOLYTICUS, AND STAPHYLOCOCCUS AU¬ 
REUS ON COOKED MINCE AND SURIMIS MADE FROM AT¬ 
LANTIC POLLOCK 

S.C. Ingham* and N.N. Potter, Dept, of Food Science, Stocking Hall, 
Cornell University, Ithaca, NY 14850 

The present study was undertaken to determine if compositional dif¬ 
ferences in mince, salt-added surimi, and low-salt surimi prepared from 
Atlantic pollock affected the growth of Aeromonas hydrophilia. Vibrio 
parahaemolyticus, and Staphylococcus aureus on these products in the 
cooked state. Samples were steamed, cooled, and inoculated. Samples 
inoculated with A. hydrophila were stored at 5, 13, and 25°C; all others 
were stored at 5 and 25'C. A. hydrophila grew well on the mince and low- 
salt surimi but not on the salt-added surimi at all three temperatures. V. 
parahaemolyticus counts decreased slightly on all three products during 
storage at 5*C. At 25°C V. parahaemolyticus counts initially decreased on 
all three products but then rose at least 10^ MPN/g on the mince and salt- 
added surimi. Counts on the low-salt surimi rose <10'. S. aureus counts 
did not increase on any of the products stored at 5'C. During storage at 
25°C, S. aureus counts were always slightly higher on the surmis than on 
the mince, with highest counts on the low-salt surimi. Compositional 
differences had a major effect upon the growth of A. hydrophila on mince, 
salt-added surimi, and low salt surimi. Effects upon the growth of V. 
parahaemolyticus and S. aureus were slight. 

INFLUENCE OF MODIFIED ATMOSPHERE PACKAGING ON 
THE MICROFLORA AND QUALITY OF FRESH BELL PEPPERS 

R.E. Brackett, Dept, of Food Science and Technology, University of 
Georgia, Agricultural Experiment Station, Griffin, GA 30223-1797 

Fresh bell peppers were individually seal-packaged in film, sealed in 
gas-flushed (5% O^, 10% CO^, 85% N^) film pouches, or stored in card¬ 
board packing crates. All samples were stored at I3°C, and changes in 
populations of total aerobic microorganisms, psychrotrophs, yeasts and 
molds, members of Enterobacteriaceae, and lactic acid bacteria were de¬ 
termined. In addition, overall sensory quality, color changes, and surface 
pH were monitored. Individual-sealed and gas-packaged peppers devel¬ 
oped higher populations total aerobic microorganisms, yeasts and molds, 

and Enterobacteriaceae than did unpackaged peppers. Individual seal 
packaging also resulted in higher populations of Enterobacteriaceae than 
did gas packaging but populations of other groups of microorganisms 
were similar. Color and surface pH of the peppers did not differ in any 
of the treatments. Individual seal packaged and gas-packaged tomatoes 
remained unspoiled at least 6 weeks whereas unpackaged peppers spoiled 
in 3 weeks. 

FOOD PROTECTION 

SUBLETHAL EFFECT OF GAMMA IRRADIATION ON SALMO¬ 

NELLA AND E. COU 

F. Bozoglu* and T. Caner, Dept, of Food Engineering, Middle East Tech¬ 
nical University, 06531, Ankara-Turkey 

Irradiation technology is another choice for the preservation of food 
that may be used in combination with traditional or conventional food 
preservation methods. The aim of irradiation is to reduce the initial 
microbial load of the product and at the same time deactivate the patho¬ 
genic microorganisms. In this study, irradiation of food samples contami¬ 
nated with E. coli and Salmonella has resulted in three types of cells; 
dead, viable and reversibly injured. Injury that was caused by irradiation 
was found to be repairable. The increase that was observed of the lag time 
for Salmonella was another indication for the injury. 

INCIDENCE OF ANTIBIOTICS IN MEAT SAMPLES PUR¬ 

CHASED IN HERMOSILLO, MEXICO 

L. Vazquez-Moreno*, M.C. Bermudez, and I. Higuera, Centro de Inves- 
tigacion en Alimentacion y Desarrollo, A.C Apartado Postal 1735, Her- 

mosillo, Mexico 83000 

The use of antibiotics for non-veterinary purposes such as addition 
to feed for growth promotion has raised concern about the potential 
danger of residue occurrance in poultry and beef. Samples of classified 
beef and poultry purchased at meat shops in Hermosillo, Mexico were 

analyzed for presence and quantification of antibiotic residue levels. 
Tetracyclines, beta lactams, aminoglycosides, gentamycin and chloram¬ 
phenicol were determined using a radioactively labeled competitive assay 
(The Charm II Test, Penicillin Assays, Inc.). All tested meat extracts 
presented detectable levels of one or more antibiotic families. In poultry 
meat extracts, mixtures of 3 different antibiotics were commonly found. 
Tetracyclines were present in 100% of the assayed samples at different 
concentrations. About 70% of bovine extracts had beta lactams, these 
residues were absent in poultry extracts. The found concentration of 
streptomycin, gentamycin and penicillins were within the tolerance limits, 
while chloramphenicol and most of the tetracyclines were above such 
limits. This preliminary study indicates that the presence of antibiotic 
residues in animal tissues destined for human consumption has already 
become an important problem in this area of Mexico. 

HACCP ANALYSIS OF CONVENIENCE STORE OPERATIONS 
- MICROBIAL EVALUATION OF ROAST BEEF SANDWICH 
PRODUCTION 

N. L. Burch*, Central Michigan University, 200 C. Wightman Hall, Mt. 
Pleasant, MI 48859 and C. A. Sawyer, Michigan State University 

Processing of roast beef sandwiches was evaluated for potential 
microbial hazards in nine convenience stores (c-stores) in the Lansing, 
Michigan area. Evaluation consisted of a modified Hazard Analysis 
Critical Control Point (HACCP) approach in which processing methods 
in six c-stores where observed. Time-temperature relationships during 
sandwich production were recorded at six c-stores. Sandwich samples 
were obtained immediately after production at six c-stores and three 
days later from all nine c-stores for microbiological analysis. The mean 
log of colony forming units (Cnj)/g for Total Plate Counts in roast beef 
immediately following processing was 6.04 and after 3 d of refrigeration 
(1 to 5°C) in the store, was 8.39. Presumptive counts for S. aureus were 
isolated in 61% of the samples but never exceeded 4 as the mean log 
of CFU/g. Methods to optimize microbiological quality of roast beef 
sandwiches were identified as time-temperature control and personnel 
training. 
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MONITORING A RETAIL FOOD STORE DELI USING HAZARD 

ANALYSIS CRITICAL POINT SYSTEM 

J. W. Farquhar, Food Marketing Institute, 1750 K St., NW, Washington, 

DC 20006 

This paper will address a Hazard Analysis Critical Control Point 

(HACCP) approach for retail markets. In the ever expanding delicates¬ 

sens, there are microbiological hazards (risks associated v^'ith the prepara¬ 

tion, storage and display of certain foods). Information aoout formulation 

(time/temperature sensitive ingredients), process or preparation stets and 

the importance of expected use of the food products (point of purchase 

information to the customer) will be presented. A number of specific flow 

charts and/or models of HACCP will be shown as examples of how to 

properly monitor a market deli. 

PACKAGED IMPORTED ETHNIC FOODS - THE PROBLEMS 

G. K. Brown, Regional Food Service Consultant, Mid-Atlantic Region, 

FDA, 900 Madison Ave., Baltimore, MD 21201 

Surveys have shown many quality and potential health problems as¬ 

sociated with packaged imported foods sold in “ethnic” markets. Al¬ 

though these products are predominantly Asian, foods from many coun¬ 

tries are involved. The visible signs of the various problems will be 

depicted on slides, including swollen and rusty cans, leaking bottles and 

jars, moldy and insect infested foods, etc. There will also be a wide 

variety of products for the audience to examine visually and olfactorily. 

Likely causes of the problems will be discussed. 

PACKAGED IMPORTED ETHNIC FOODS - FDA’S EFFORTS AT 

CONTROL 

T. L. Schwarz, Retail Food Protection Branch, FDA, 2(X) C St., SW, 

Washington, DC 20204 

The history of FDA's response to the quality and potential health problems 

associated with packaged imported foods sold in “ethnic” markets will be 

reviewed.The discussion will emphasize the Agency’s ten point plan as 

well as some accomplishments achieved to date. 

FUNGI ISOLATED FROM CITRUS PRODUCTS 

M.E. Parish* and D.P. Higgins, University of Florida, IFAS, Citrus Re¬ 

search and Education Center, 700 Experiment Station Road, Lake Alfred, 

FL 33850-2299 

A variety of citrus products, including dried pellets, frozen concen¬ 

trated orange Juice (FCOJ), irradiated FCOJ, unpasteurized orange juice, 

and packaging for chilled orange juice, were qualitatively assayed for their 

fungal microflora. Samples were from commercial and non-commercial 

sources. Yeast identifications were based on standard taxonomic proce¬ 

dures and published identification keys. Molds were identified using 

macro and microscopic comparisons with literature descriptions and illus¬ 

trations. Fungi identified were Aspergillus niger, Aspergillus sp., Au- 

reobasidium pullulans, Bretlanamyces lambicus, Byssochlamys sp., Can¬ 

dida maltosa. Candida sake, Cladosporium sp., Fusarium sp.. Geotrichum 

sp., Hanseniaspora guilliermondii, Hanseniaspora sp., Penicillium sp., 

Pichia membranaefaciens, Rhizopus sp., Rhodotorula sp., Saccharomyces 

cerevisiae, Schwanniomyces occidentalis, Torulaspora delbrueckii and 

Trichoderma sp. 

AN UPDATE ON AEROMONAS HYDROPHILA 

Aeromonas hydrophila, a member of the Vibrionaceae family, is 

becoming recognized as a significant human pathogen. In addition to 

causing gastroenteritis, particularly in certain groups, it can cause non- 

gastrointestinal infections such as meningitis and wound infections. 

Though the organism is considered part of the flora of various water 

supplies, surveys of retail fresh foods have indicated a widespread occur¬ 

rence of A. hydrophila in fresh animal and vegetable food products. 

Studies from our laboratory indicate that both clinical and food isolates 

can grow at 5'C, a temperature formerly thought sufficient to prevent the 

growth of foodbome pathogens. Research has indicated that A. hydro¬ 

phila can readily be destroyed by heat or irradiation. Growth of the 

organism in ground pork can be controlled by 3% NaCI or pH values 

below 6.0. The organism is sensitive to commonly used food plant sani¬ 

tizers. Though no definition of vimlence exists for A. hydrophila, food 

isolates display a number of the same factors associated with virulence in 

other Gram-negative bacteria. Thus, the presence of A. hydrophila in 

foods should be viewed with caution. The behavior and control of A. 

hydrophila in foods appears similar to other Gram-negative foodbome 

pathogens and the data presented can be utilized for its control in food 

systems. 

SYNTHESIS OF HEAT SHOCK PROTEINS AND THERMOTOL¬ 

ERANCE IN BACTERIAL CELLS AND THEIR PROBLEM IN 

THERMAL PROCESSING OF FOOD 

T. Tsuchido* and M. Takano, Dept, of Fermentation Technology, Osaka 

University, Suita, Osaka 565, Japan 

The heat resistance of food spoilage bacteria varies with how to 

apply heat to food which is contaminated with bacterial cells. Cells of 

Escherichia coli and Staphylococcus aureus, grown in M9 supplemented 

with glucose and Casamino acids and Trip-soy broth, respectively, were 

found to increase their resistance to heat at 50”C and 55"C, by being 

incubated previously at a lower constant temperature or by being heated 

with a temperature rise in an incubator. The increase in heat resistance 

was defined here as the thermotolerance of cells. Chloramphenicol inhib¬ 

ited, but partially, the thermotolerance. During the preincubation process 

and the rising temperature process, cells produced so-called heat shock 

proteins, which have been suggested to contribute to the cellular thermo¬ 

tolerance, as detected by polyacrylamide gel electrophoresis and fluoro- 

graphy. It is likely that the production of heat shock proteins is respon¬ 

sible for the protein-synthesis dependent thermotolerance, although pro¬ 

tein-synthesis independent thermotolerance remains to be investigated. 

The thermotolerance of cells may evoke a problem in certains of thermal 

process of pasteurization. 

METHOD IN STUDYING FLOW PATTERNS AND RESIDENCE 

TIME DISTRIBUTION OF FLUIDS CONTAINING PARTICU¬ 

LATES 

B. B. Yang and K. R.Swartzel, Dept, of Food Science, North Carolina 

State University, Raleigh, NC 27695 

Aseptic Processing and Packaging (APP) of particulates contained 

in foodstuffs has recently generated widespread industrial interest and 

considerable growth in research activity. For public safety considerations, 

all particles must irceive the proper thermal treatment. Therefore, the 

Residence Time Distribution (RTD) of particles in their carrier fluid must 

be known. Previous research performed for aseptic processing of particu¬ 

lates have assumed that particle velocity is equal to carrier fluid velocity. 

Consequently, the RTD of particles was also assumed to be the same as 

the carrier fluid. However, as particle density, size, fluid viscosity, and 

flow rate change, the RTD and flow pattern of the particles might deviate 

from that of the carrier fluid. 

To study the possible separation of particulate and liquid fractions 

during processing a photoelectric technique has been employed. The 

cross-section of holding tube was divided into several regions, allowing 

for particles to be located and their velocity calculated as affected by 

changing particle size, fluid viscosity and flow rate. These findings are 

examined as to their possible impact on regulations. 
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THE MICROBIOLOGICAL SAFETY OF FRESH PROCESSED 
POULTRY 

WHAT CAN BE DONE TO CONTROL SALMONELLA DURING 
POULTRY PRODUCTION? 

G.H. Snoeyenbos, Depi of Veterinary & Animal Sciences, University 
of Massachusetts, Amherst, MA 01003 

Methods that can he used to control salmonella during poultry 
production must necessarily he considered in relation to effect on produc¬ 
tion costs. Only rarely do salmonella infections in chickens, in contrast 
to turkeys, cause significant loss in production efficiency. 

There can he no douht that producing fresh poultry carcasses de¬ 
pendably free of salmonella requires delivery of uninfected flocks to 
slaughter. This can be achieved only by a comprehensive and continuous 
control effort extending through all stages of production from the basic 
genetic stock to the market flock. This effort must be directed toward 
using only breeding stock free of infection and hatching and rearing all 
generations in an environment free of exposure. This general approach 
has been used with considerable success for many years in Sweden and 
has been supported by major federal subsidy. Developing comparable 
programs in most major poultry producing areas would require major re¬ 

structuring of the industries with large increases in production costs. 
Perhaps any realistic control effort at this time should be directed at 

reducing or eliminating infection in breeding stock and the contamination 
of feeds. 

Extension of current efforts to identify serotypes and strains of sal¬ 
monella of particular public health significance might allow the industries 
to concentrate on control of only a few which would greatly simplify the 
effort. Recent implication, in the USA and UK, of whole shell eggs as a 
source of Salmonella enteritidis is representative of this point. Although 
this serotype has long been recognized in poultry, the public health sig¬ 
nificance had not previously surfaced. There is active investigation to 
determine whether particular strains are responsible for the problem. The 
results of this work will determine the necessary direction and scope of 
control efforts. 

The role of native gut microflora in containing salmonella by 
competitive exclusion remains under active investigation. Current infor¬ 
mation indicates that if this protective mechanism is fully functional intes¬ 
tinal colonization in heavily exposed populations is restricted to + 2.0% 
of the flock. However, even this relatively low colonization incidence 
allows high levels at subsequent carcass contamination unless methods are 
developed to greatly reduce cross contamination during processing. 

COLONIZATION OF POULTRY BY CAMPYLOBACTER JEJUNL 
AND THE POTENTIAL FOR INTERVENTION 

Norman J. Stem, Ph.D., Research Microbiologist, USDA-Agricultural 
Research Service, Russell Agricultural Research Center, Athens, GA 

As chickens are the prominent reservoir for human campylobacteri- 
osis, we hope to intervene in Campylobacter jejuni colonization. Baseline 
data were gathered to document some parameters involved in the coloni¬ 
zation of chicks by C. jejuni. We observed that the colonization dose 50% 
value was approximately 35 cells when the challenge was administered to 
chicks less than 24 hours old. Chicks were consistently colonized during 
the first 72 hours by challenges of about 100,000 CPU. Certain strains of 
C. jejuni were more likely to colonize than others. By using oral-fecal 
repeated passage of a non-colonizing isolate (A74/0), we were able to 
create a congenic colonizing isolate (A74/C). Outer membrane protein 
(OMP) preparations were analyzed by SDS PAGE. Bands visualized by 
total protein stains migrating at ca. 82 and 30 kdal had absent or reduced 
expression in the A74/C. Sera from rabbits immunized with OMP or 
formalin treated whole cells of the A74/0 or A74/C isolate were used to 
evaluate the OMP preparations by Western Blot analysis. A major anti¬ 
genic band at ca. 30 kdal was detected in A74/0 but was conspicuously 
absent from A74/C. To understand the immune response of the chick to 
C. jejuni colonization, we monitored the chick humoral IgG and biliary 
slgA status as assessed by ELISA. Samples were taken from more than 
200 C. jejuni colonized or noncolonized chicks, housed in a controlled 
environment. In the colonized chicks, humoral IgG values were highest 

at hatch (A=2.14 @405nm), dropped to their lowest level after 14 days 
(0.55), and increased by 28 days to 0.99. By contrast the non-colonized 
chicks showed IgG levels of 0.71 at 28 days. The sIgA activity was 
lowest at hatch (0.57) and increased by day 28 in colonized chicks (1.50), 
while remaining comparatively low in the control chicks (0.98). Coloni¬ 
zation by C. jejuni in the chick was apparently not diminished by these 
humoral and secretory responses. 

FACTORS AFFECTING THE PERSISTENCE OF SALMONELLA 
DURING THE PROCESSING OF POULTRY 

Huda S. Lillard, USDA, ARS, Russell Research Center, PO Box 5677, 
Athens, GA 30613 

In addition to cross-contamination with Salmonella during process¬ 
ing, bacteria, including salmonellae, attach firmly to poultry skin. Neither 
flagella nor fimbriae seem to play an important role in the attachment of 
salmonella to chicken skin. Firm attachment occurs in the first 15 sec of 
exposure. Electrostatic attraction between negatively charged bacteria and 
receptor sites on skin seems not involved. Changes in pH and ionic 
strength did not alter attachment patterns. Cells (95%) are initially en¬ 
trapped in a water film on the surface then migrate to the skin. Skin 
crevices become deeper during water immersion. Bacteria are entrapped 
in these crevices and seem protected from bactericides. The effect of 
entrapped bacteria on the microbiological sampling of poultry was inves¬ 
tigated. Bacterial counts and Salmonella incidence are frequently based 
on the whole carcass rinse procedure; it was assumed that most bacteria 
are recovered in the first rinse. A substantial number of bacteria were still 
recovered after rinsing carcasses 40 times. This raises questions about 
sampling methods, previously reported bacterial counts, and Salmonella 
incidence. 

CHEMICAL AND PHYSICAL TREATMENTS IN FEED AND 
PROCESSING WATERS TO REDUCE SALMONELLA IN PROC¬ 
ESSED POULTRY 

A.L. Izat, M. Colberg, M.H. Adams, C.D. Driggers and R.A. Thomas, 
University of Arkansas, Animal Sciences Department, Fayetteville, AR 
72701 

Boilers were inoculated with 10* - W/ml Salmonella typhimurium 
and often 10* - 10*/ml Campylobacter jejuni in drinking water 4 and 2 d 
prior to processing at 49 d in an experimental facility. Various chemicals 
were added to scald and/or chill waters or as pre- or postchill dip in efforts 
to reduce microbial contamination on carcasses. In each trial 12 carcasses 
were sampled per treatment using a whole carcass rinse. Treatments were 
1 and 2% lactic acid, 0.5 and 1% H^O^, 100 ppm Cl, 1% acetic acid, 1200 
ppm potassium sorbate, NaOH to adjust pH to 10.5 and several proprie¬ 
tary substances. Treatments which resulted in reduced or undetectable 
levels of Salmonella and Campylobacter included lactic acid in scald, 
chill, and as a dip application, and several proprietary substances. In all 
trials incidence of contamination on control carcasses was 50% or greater. 
Addition of propionic acid (0.2 to 0.4%) to poultry feed resulted in sig¬ 
nificant reductions in total conforms and E. coli in the intestinal tract with 
no adverse effects on growth or feed conversion. 

PERSISTENCE ON AND RECOVERY OF LLSTERLA FROM RE¬ 
FRIGERATED PROCESSED POULTRY 

G.R. Siragusa, K.J. Moore and M.G. Johnson, University of Arkansas, 
Dept, of Food Science, Rt 11, Univ. Farm, Fayetteville, AR 72703 

Three studies, one on raw (I) and two on cooked (II, III) poultry, 
were done. 1. The USDA-FSIS (U), FDA (F) and a new antibiotic-based 
(A) enrichment methods were compared for ability to isolate added and 
indigenous L. monocytogenes (Lm) from paired processed chicken car¬ 
casses held aerobically at 5"C for up to 11 d. All three methods showed 
nearly equal recoveries of added Lm (28, 24, and 34 confirmed isolates, 
respectively). However, the recovery rate from method A gave more even 
results in numbers of isolates recovered at all 3 sampling times (day 0, 3 
and 11). 

II. Lm strains Scott A (SA) and V7 were added to give Log CFU/ 
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g of 0, 2.7 or 6.7 in cooked chicken homogenates and held at 4*C for up 

to 20 days. Total bacteria (TB) and Lm counts were determined on total 

plate count agar (TPA) and on Listeria Selective Isolation (LSI). McBride 

Listeria Agar minus blood (MLA-B) and Modified Acriflavin Ceftazidime 

Esculin (MACE) agar media. By day 20, Lm counts reached levels of 

Log CFU/g of 7.9 and 9.4 in the low and high inoculum samples and TB 

counts reached Log CFU/g of 9.2 in non-Lm inoculated controls. MACE, 

LSI and MLA-B were all able to inhibit background microflora from the 

10 d samples but the LSI permitted growth of Log 4 CFU/g of non- 

Listeria from the 20 d samples. 

III. The U method was compared to a commercial ELISA monoclo¬ 

nal antibody kit (Organon-Teknika, E method) for detection of Lm added 

to give Log 1.7 or 2.7 CFU/g in sterile chicken homogenate to which was 

also added a cocktail of several taxonomically related, thermoduric non¬ 

sporeforming bacteria at Log 3.9 CFU/g. One set of samples was tested 

immediately and the other held at 5"C for 6 d before testing. Comparable 

results were obtained with the U and E methods with no false positive 

results for the latter method. Samples found to be Listeria positive by the 

U and E methods were confirmed to be Lm positive using the API Rapid 

STREP test strips which gave positive identification results in 24 h when 

starting with pure colonies of suspect isolates. 

(This research was supported in part by grant funds from the South¬ 

eastern Poultry and Egg Association.) 

ENVIRONMENTAL PROTECTION 

HOT TUBS AND HEALTH CONCERNS 

Eric W. Moode, Associate Clinical Professor of Public Health, Yale 

University School of Medicine, Dept, of Epidemiology & Public Health, 

60 College St., New Haven, (TT 

Contrary to many reports found in newspapers or heard over radio 

or television, water in hot tubs is not involved in the transmission of the 

causative agents of AIDS, genital herpes or genital warts. However, the 

water in hot tubs, which are operated improperly, has been involved in 

the transmission of disease agents which cause selective types of derma¬ 

titis and folliculitis. Hot tubs have caused a considerable number of 

deaths and numerous injuries to users of these facilities. The use of hot 

tubs by pregnant women has been associated with fetal damage. The use 

of certain chemicals in the treatment of water in hot tubs is the probable 

cause of a chemically induced dermatitis. 

BIOMONITORING OF WASTE EFFLUENTS - AN OVERVIEW 

FOR ENVIRONMENTAL SANITARIANS 

H.C. Emery, U.S. Army Biomedical Research and Development Labo¬ 

ratory, Fort Detrick, Frederick, MD 21701-5010. 

Test methods for monitoring the quality of wastewater efflu¬ 

ents have drastically changed in the last twenty-five years. During the 

early 70’s the major focus of testing and monitoring of waste effluents 

from municipal pollution control facilities was on oxygen demand and 

eutrophying characteristics. As new and increased numbers of chemical 

substances have been identified in wastewaters, increased emphasis has 

been placed on biological monitoring for evaluating toxic effects. 

In 1984, the Environmental Protection Agency issued a na¬ 

tional policy calling for the biological monitoring of wastewater efflu¬ 

ents to assess toxic effects on aquatic organisms. As more state water 

authorities adopt EPA recommendations for effluent toxicity testing, 

local sanitarians will need to have a greater knowledge of techniques and 

terminology related to biomonitoring. This presentation will provide an 

overview of the terminology and techniques currently used in biomoni¬ 

toring. In addition, aquatic toxicology research activities that may have 

future applications in biomonitoring will be presented. 

THE FUTURE OF WATER QUALITY & ITS AFFECTS ON 

THE DAIRY & FOOD INDUSTRY 

ANALYSIS OF A WATER SURVEILLANCE PROGRAM 

Paul W. Hess, Ph.D., Hershey Food Corp., Technical Center, 1025 Reese 

Ave., Hershey, PA 17033 

This paper reviews the US EPA regulations particular to the protec¬ 

tion of drinking water in the United States and speaks to the water surveil¬ 

lance system used by Hershey Foods Corporation to evaluate the quality 

of water used in its operations. 

There is some indication that the pesticides used in agri-business and 

the chemicals of society are entering the surface and ground water in the 

United States. Since the water companies and, in some cases, the food 

processing plants themselves use and treat these water sources for use, 

these materials are now entering the water delivered to the processing 

plants. Good manufacturing practices dictate that the incoming water 

used for product, processes, cleaning, or personnel be treated like any 

other raw material, including the analysis for chemical contamination. 

The American Water Works Association has adopted a drinking 

water policy that states, in part, that “all water utilities should deliver to 

the customer an adequate supply of high-quality drinking water at a cost 

commensurate with the needs of each individual water system." The US 

EPA, through the promulgation of the National Primary Drinking Water 

Regulations and National Secondary Drinking Water Regulations (SDWA 

40 CFR 141, 142, 143), has provided the instrument to assure the delivery 

of safe water to users. It is now incumbent upon the provider and the user 

to evaluate the success or failure of the water protection system. 

For the last five years, Hershey Foods Corporation has been con¬ 

ducting a quarterly water quality monitoring system that applied to all 

company facilities. The parameters selected were those required by the 

SDWA (41 FR 28402, 52 FR 25715-16) and the analyses performed by 

US EPA-licensed laboratories. The results were compared to SDWA 

standards and to the water company’s water quality data. Water compa¬ 

nies are mandated to conduct and report on their product delivered, and 

these reports are available to all users upon request. Water is a very 

valuable raw material and should receive the attention it deserves! 

AN UPDATE ON PEST PROBLEMS, STRATEGIES AND NEW 

CONTROL TECHNOLOGIES FOR THE FOOD INDUSTRY 

SIGNIFICANCE OF COCKROACH INFESTATIONS TO HUMAN 

HEALTH 

Richard J. Brenner, USDA, ARS, Insects Affecting Man & Animals Re¬ 

search Laboratory, 1600 SW 23rd Dr., Gainesville, FL 32604 

Domestic species of cockroaches are considered to be the most 

commonly encountered insects by man. The German cockroach, Blaitella 

germanica, is ubiquitous, and represents the most serious threat to the 

food industry. Cockroaches are strong psychological stressors to man; 

their presence, and our efforts to control them, adversely affect our health. 

Additionally, because these insects are so closely associated with man, 

and commonly feed on decaying food, crumbs, or scraps, and commonly 

occur in unsanitary areas such as sewage systems and septic tanks, they 

are perceived as vectors of pathogenic microorganisms. Cockroaches 

have been incriminated in the maintenance or transmission of over 30 

species of pathogenic bacteria, two viruses, fungi, protozoans, and para¬ 

sitic worms. However, allergies to cockroaches are the most common and 

potentially serious cause of disease in man. Allergies to cockroaches are 

second only to allergies to house dust mites. In some extreme cases, 

anaphylactic shock and death can result from exposure to German cock¬ 

roach infestations. The recent introduction of the Asian cockroach, Blat- 

tella asahinai, represents new problems. These, and implications to the 

food industry, are described in detail. 
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INSECTICIDE RESISTANCE IN THE GERMAN COCKROACH cockroaches. When applied to surfaces, repellents can provide up to 3-4 
months of effective control. Proposed locations of treatment would be soft 

Dr. Donald G. Cochran, Dept, of Entomology, Virginia Polytechnic Insti- drink vending machines, computers, food packages, and syrup cases. Such 
tute and State University, Blacksburg, VA 24061 applications would reduce the spread of cockroaches from infested to 

noninfested premises. 

Insecticide resistance in the German cockroach has been studied in 
nearly 50 field-collected strains from diverse locations. They are tested 
with 12 insecticides by the time-morality method of exposure in compari¬ 
son with a known susceptible strain. One low- to moderate-level resis¬ 
tance was detected to diazinon, chlorpyrifos, and acephate. Resistance to 
malathion is widespread with about half of the strains tested showing 
high-level resistance. High-level resistance to the carbamates propoxur 
and bendocarb also occurs. It is uncommon with propoxur, but most of 
the strains are highly resistant to the bendiocarb. High-level resistance to 
pyrethrins occurred in about half of the strains tested. Resistance to the 
pyiethroids allethrin, phenothrin, fenvalerate, and cyfluthrin is beginning 
to appear. All of the strains tested were susceptible to one or more of the 
insecticides used. While resistance is a serious problem in this species, it 
can be overcome by selecting an appropriate insecticide. 

INSECT GROWTH REGULATORS AND FUMIGATION FOR 
SUPPRESSION OF GERMAN COCKROACHES 

Philip G. Koehler, University of Rorida, Dept, of Entomology & Nema- 
tology, 214 Newell Hall, Gainesville, FL 32611 

New technologies for control of cockroaches have been developed 
within the past five years to provide reliable and safe pest control. Two 
of these technologies that show potential for use in homes and restaurants 
are the insect growth regulators and fumigation. 

Insect growth regulators (IGR’s) are synthetically produced chemi¬ 
cals that are based on the insect’s own hormones. The juvenile hormone 
analogs are a group of IGR’s that cause cockroaches, that are exposed as 
nymphs, to mature to adults that are not capable of reproduction and have 
morphological abnormalities. Another group of IGR’s are the chitin 
synthesis inhibitors. The chitin synthesis inhibitors prevent the formation 
of a new exoskeleton as nymphs molt from one nymphal stage to the next. 
Consequently, the cockroaches die due to desiccation or cannibalism. 

Fumigation is an older control technology that is commonly used for 
wood destroying organisms and is being adapted for cockroach control in 
free-standing restaurants. Fumigation is the only available technology 
that can kill all cockroaches and their eggs within four hours of treatment. 
Since fumigation is the release of a toxic gas that dissipates after confine¬ 
ment is removed, it is ideal for food handling establishments where there 
is concern that pesticide residues may contaminate food preparation and 
serving areas. 

Cockroaches have not had sufficient time to evolve resistance to 
IGR’s and fumigation since they are new technologies. Therefore, both 
control techniques are extremely effective where implemented in an inte¬ 
grated control program. 

NOVEL BAITS AND ROLE OF REPELLENTS FOR COCK¬ 
ROACH POPULATION MANAGEMENT 

Richard S. Patterson, USDA, ARS, Insects Affecting Man & Animals 
Research Laboratory, 1600 SW 23rd Dr., Gainesville, FL 32604 

Toxic baits have been available for control of cockroaches for many 
years; however, the development of new active and inactive ingredients 
have dramatically improved perfonnance. New bait formulations contain¬ 
ing hydramethyinon (Combat) have been introduced into over-the-counter 
pesticide markets. Hydramethyinon is a non-repellent stomach poison that 
kills by inhibition of mitochondrial metabolism. It is formulated in a bait 
similar to an oatmeal cookie that is placed within a childproof plastic bait 
tray. Cockroaches can enter the device to consume the toxic bait; the 
openings are too small for children to contact the bait. Studies have 
demonstrated greater than 95% control of German cockroaches in heavily 
infested apartments for more than six months after one treatment. 

Repellents are being developed to alter the normal movements of 
cockroaches to obtain food or water, and to protect sophisticated elec¬ 
tronic equipment. Three new chemical groups of repellents are being 
patented by the USDA and exclusive license will be sold to the chemical 
industry. No effective repellent has ever been previously developed for 

HAZARD ANALYSIS CRITICAL CONTROL POINT (HACCP) 

THE HAZARD ANALYSIS CRITICAL CONTROL POINT 
(HACCP) CONCEPT 

Frank L. Bryan, Food Safety Consultation and Training, 2022 LaVista 
Circle, Tucker, GA 30084 

The hazard analysis critical control point (HACCP) system is a 
series of actions that should be taken for all processed/prepared foods. 
The HACCP system is illustrated below: 

Determine Hazards and Assess Their Severity and Risks 
Identify Critical Control Point(s) 

Institute Control Measures 
& 

Establish Criteria to Ensure Control 
Monitor Critical Control Point(s) 

Take Action Whenever Monitoring 
Results Indicate Criteria Are Not Met 

(Verification that the System Is 
Functioning as Planned) 

The HACCP system is rational because it is based on historical data 
on the causes of illness and spoilage. It is comprehensive because it deals 
with ingredients, process and subsequent use of products. It is continuous 
because problems are detected when they occur and action is taken then 
to correct them. It is systematic because it is a thorough plan which 
covers step-by-step operations and procedures. The HACCP is the best 
means yet devised to ensure safety of food processing and preparation 

operations. 

HACCP SYSTEMS FOR RETAIL AND RESTAURANT OPERA¬ 
TIONS 

Frank L. Bryan, Food Safety Consultation and Training, 2022 LaVista 
Circle, Tucker, GA 30084 

There are many hazardous operations that are associated with the 
preparation of foods in food markets and foodservice establishments. 
These hazards have been repeatedly documented as major contributing 
factors during investigation of outbreaks of foodbome disease. Risks vary 
depending on (a) the food source, (b) methods used to prepare foods, (c) 
duration and conditions of storage and display, and (d) the interval be¬ 
tween heating and consumption. Although many different foods are pre¬ 
pared in these operations, they can be classified into categories on the 
basis of foodservice systems and certain critical control points tend to 
apply for each system. For example, cooking is a critical control point of 
Cook/Serve Systems, hot holding as well as cooking is a critical control 
point for Cook/Hold Hot Systems, chilling is a critical control point for 
Cook/Chill and Cook/Freeze Systems, and obtaining foods from safe 
sources and reheating, if applicable, are critical control points for As¬ 
semble/Serve Systems. The HACCP system provides several magnitudes 
of food safety assurance over that offered by traditional inspections for 
food market and foodservice operations. 

SEAFOOD SANITATION 

VIBRIOS IN SHELLFISH 

Gary E. Rodrick, University of Florida, Food Science & Human Nutrition 
Dept., FSB 449, Gainesville, FL 32611 

Product quality and safety for raw shellfish destined for direct con¬ 
sumption remains a paramount issue throughout the entire shellfish indus¬ 
try. Despite extensive regulations for the harvest environment and proc- 

\ r 
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essing aspects of shellfish production, significant foodbome outbreaks 
involving Vibrios continue to anract regulatory and public attention. 
Causes are debated, yet appear to arise from a combination of persistent 
problems unique to the organism, their environment, particular at risk 
consumers and the regulatory burden. Most of these issues have and are 
continuing to be addressed, with recent focus on the utility of indicator 
organisms to direct and approve natural harvests. These issues and re¬ 

search dealing with uptake, elimination, retention and depuration of Vi¬ 
brios will be discussed. 

THE ROLE OF OXIDANTS IN PATHOGEN CONTROL IN SEA¬ 

FOODS 

Walter J. Blogoslawski, Natural Marine Fisheries Service, Northeast Fish¬ 
eries Center, Milford Laboratory, 212 Rogers Ave., Milford, CT 06460 

To ensure the safety of the public health, the water used in mollus- 
can culture or holding facilities must be free of biological contaminants 
before contact with exposed shellfish. Thus, bacteria-free seawater is 
currently used in the following operations: (1) in hatcheries to protect sen¬ 
sitive larvae from exposure to potentially fatal pathogens; (2) in depura¬ 
tion stations, facilities where bacterially contaminated adult shellfish held 
in trays or ponds cleanse or depurate themselves by pumping clean seawa¬ 
ter through their filter-feeding mechanisms. 

This paper reviews briefly bacterial, and toxic diseases borne by 

adult shellfish that are transmissible to man and the diseases, especially of 
genus Vibrio, which adversely afflict shellfish larvae. Chlorine and ozone 
disinfection methods available to cleanse or depurate contaminated bi¬ 
valves are also presented. Each method is evaluated with regard to (I) 
present and past use, (2) ability to prevent disease transmission, (3) chem¬ 
istry of the oxidant in seawater. 

The National Marine Fisheries Service is proceeding with the study 
utilizing a three-pronged approach: product s^ety, plant hygiene, and 
economic fraud. The product safety issue will be addressed through a 
contract to the National Academy of Science. Plant hygiene and eco¬ 
nomic ftaud issues will be addressed using the Hazard Analysis Critical 
Point (HACCP) concept during specific industry by industry workshops 
conducted in conjunction with National Fisheries Institute and other trade 
associations through Saltonstall/Kennedy grants. The final product which 
NOAA intends to deliver to Congress will be a surveillance system for 
seafood products which provides for reasonable consumer protection in 
the consumption of fishery products, and treats imported, domestic, and 
exported products equally. 

A description of the background, approach, and progress to date, of 
the study will be given. 

ROLE OF LACTIC ACID IN PATHOGEN CONTROL IN SEA¬ 

FOODS 

Dr. Jim Bacus, Diversitech, Inc. at Progress Center, One Progress Blvd, 
Box 28, Alachua, FL 32615 

Natural lactic acid (L-i-) produced via fermentation has been used for 
centuries as an effective, natural food preservative. Many common foods 
such as cheeses, yogurt, pickles, olives, and dried sausages rely on con¬ 
trolled lactic acid production to achieve their characteristic flavor and 
texture, as well as their relative safety and stability. Additionally, lactic 
acid/lactate is a normal constituent of muscle tissues and is used routinely 
as a direct food ingredient. 

Within the last several years, natural lactic acid has become more 
recognized as an effective antimicrobial treatment for fresh meat, poultry, 
and seafood products. In addition to an immediate decontamination effect, 
natural lactic acid also exhibits a “delayed” bacteriostatic effect during 
storage resulting in extended shelf-life. 

Natural sodium lactate, the neutral sodium salt of lactic acid, also has 
gained recognition as an effective food ingredient to extend shelf-life and 
enhance flavor while not altering other product characteristics in most 
processed meat, poultry and seafood products. Natural sodium lactate is 
utilized in a wider range of product types where changes in product pH are 
not desirable. 

The utilization of both lactic acid treatment and sodium lactate to 
control microbial contamination and growth in fresh and processed sea¬ 
food will be discussed with specific emphasis on food pathogens. 

THE MODEL SEAFOOD SURVEILLANCE PROGRAM 

E. Spencer Garrett, National Seafood Inspection Laboratory, PO Drawer 

1207, Pascagoula, MS 39568-1207 

The Model Seafood Surveillance Program (MSSP) study was author¬ 
ized by Congress in 1987 fiscal year budget to have NOAA design “a 
program of certification and surveillance to improve the inspection of fish 
and seafood consistent with the Hazard Analysis Critical Control Point 
system.” 

WHY YOU SHOULD BUY OUR 
SAMPLERS FOR DAIRY PRODUCTS 

Thirty years of field work and research has proven 
that our Pro-Rata™ Line Sampler, Pro-Rata 
Strata™ Sampler and Pro-Legal™ Control will let 
you collect absolutely accurate samples of your 
dairy products, under the widest range of condi¬ 
tions. This means that our samplers will let you 
reduce your shrinkages lower, and improve your 
quality control more, than any other sampling 
method. 

So wherever you want better samples, use our 
samplers. We'll guarantee your satisfaction and 
you'll find out what the largest and most success¬ 
ful dairy companies have known for years. Liquid 
Sampling Systems makes the most accurate, 
convenient and sanitary samplers. 

Contact The Milk Sampling Experts; 

LIQUID SAMPLING SYSTEMS, INC. 
P.O. Box 165 

Cedar Ropids, lA 52405 
Phone: (319)065-2259 

Please circle No. 125 on your Reader Service Card 

DAIRY AND FOOD SANITATION /OCTOBER 1988 5 69 



A Breakthrough in Temperature 
Reporting. At last. 

The inviolable, reprogrammable 
and poi table recorders can regis¬ 
ter more than 100,000 tempera¬ 
ture measurements. 

Is temperature critical? Take aspirin or 
protect your goods with Control One. 
Here is the solution. 
Take a Control One Temperature 
Recorder. 
Program it to record the temperature 
every minute, for example, as of next 
Monday for a period of 70 days. Place 
it where needed and worry no longer: 
the Recorder is inviolable, shock resis¬ 
tant and its iife cycle, battery included, 
is 10 years. It will record the tempera¬ 
ture from ^0°F to +158°F (or alterna¬ 
tively from +23®F to +221®F). The data 
registered by the Control One Recorder 
can be read directly on the decoder, 
transferred to any computer and pro¬ 
gram capable of accepting ASCii 
coded data, printed on a parallel port 
printer, or directiy printed via our hand- 

Control One Inc. 
428 W. Putnam Ave. 
Greenwich, CT 06830 
Phone: (203) 629-9850 
FAX: 203-629-5070 
USA 

Please circle No. 155 on your Reader Service Card 

AHRACTIVE RENTAL PROGRAM NOW AVAILABLE 

heid printer offering a 40 character per 
iine instantaneous readout. Data re¬ 
processing is possibie with any software 
accepting ASCii coded files (e.g. Lotus 
1.2.3., Symphony, etc.) or on our 
unique, rapid, data anaiysis program. 
Hence, you wiii know everything that 
happened minute after minute. 
To reprogram the Control One Re¬ 
corder for another application, you wiii 
have to input your code number: for 
security reasons. With Control One you 
eliminate all costly and violable rentals. 
During transport your goods are in 
complete safety, your commercial 
relations are more open, because eve¬ 
rything is ciear-cut. Certain insurance 
companies offer discounts on their 
premiums to Controi One users. 
You save time, you protect your invest¬ 
ments and you instili confidence 
amongst your clients. 
This is why major Airline Companies, 
Laboratories,Transport Companies and 
Process Controiiers aii over the world 
place their trust in Controi One. 



aCHECK FOR MORE INFORMATION ON THE 

lAMFES EXHIBITORS FROM THE 75TH 
lAMFES ANNUAL MEETING 

The following is a list and description of all exhibitors at the lAMFES Meeting held in Tampa, Florida this past August. 

Check each box for more information, tear out and mail today to: 

lAMFES 

Dept. SW 

PO Box 701 

Ames, LA 50010 

Your request for more information will be sent to each company checked. Must be postmarked no later than December 

15, 1988. 

□ GENE-TRAK SYSTEMS, Framingham, MA - DNA 

probe diagnostics for rapid detection of food borne patho¬ 

gens. 

□ NAMA (NAT’L AUTOMATIC MERCHANDISING 

ASSOCIATION), Chicago, IL — Pictorial display of new 

food vending machines along with two novelty vendors 

for attendee use. 

□ EDUCATIONAL FOUNDATION OF THE NATIONAL 

RESTAURANT ASSOCIATION, Chicago, IL - Applied 

Foodservice Sanitation Educational Materials. 

□ CAPITOL VIAL, INC., Fonda, NY - Plastic vials and 

accessories. 

□ CONTROL ONE, INC., Greenwich, CT — Electronic 

Monitoring Systems for Temperature, Humidity, and flow/ 

pulse monitoring. 

□ GUARDIAN PROTECTION PRODUCTS INC. - 

Modesto, CA — Residual Anti-microbial products. 

□ MICHELSON LABORATORIES INC., Los Angeles, 

CA — An independent testing laboratory specializing in 

food and environmental analyses. 

□ WEBB TECHNICAL GROUP INC., Raleigh, NC - 

Complete and comprehensive analytical, consulting, and 

research and development services. 

□ DIFCO LABORATORIES, Detroit, MI - Products for 

Microbiology. 

□ WALKER STAINLESS EQUIPMENT COMPANY, INC., 

New Lisbon, WI — Aseptic literature, strainer, and other 

literature. 

□ DR. R.H. ELLINGER & ASSOCIATES, LTD., North¬ 

brook, IL — Consulting services for Product Development, 

Quality Assurance, and Regulatory Compliance. 

□ OXOID USA INC., Columbia, MO - Dehydrated Mi¬ 

crobiological Culture Media, Laboratory Items, and Toxin 

Detection Kits. 

□ MOBAY CORPORATION SPECIALTY PRODUCTS, 

Kansas City, MO — Insecticides for use in institutional 

and restaurant facilities. 

□ R. L. ROSS MARKETING/THIELMANN, Apollo Beach, 

FL — Asceptic transport and processing containers. 

□ DTR COMPANY LTD., Modesto, CA - Disposable 

temperature recorders, solid state temperature recorders, 

and electronic thermometers. 

□ MICROLIFE TECHNICS, Sarasota, FL — Bacterial in- 

oculant for wastewater treatment enhancement and im¬ 

proved greasetrap maintenance. 

□ KIRKEGAARD & PERRY LABS, Gaithersburg, MD - 

- Immunoassays and antibodies used to detect Salmonella, 

E. Coli 0157:H7, and Listeria. 

□ FOSS FOOD TECHNOLOGY CORP., Eden Prairie, MN 

- Compositional analysis of milk and dairy products. 

□ J.T. EATON & COMPANY, INC., Twinsburg, OH - 

Rodenticides, glue traps (roaches, rats, mice & flies). Pest 

catchers, and Bait stations. 

□ HACH COMPANY, Ames, lA - Microbiological sys¬ 

tems for analysis of water and foods. 

□ STRAHMAN VALVES, INC., Florham Park, NJ - 

Washdown and clean-up equipment. □ OREGON DIGITAL SYSTEMS, Corvallis, OR - Hand¬ 

held computers and PC data base for environmental health 

inspectors. 
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□ REITMAN MANUFACTURING CO.. Oakland, CA - 

Anti-siphon float valve approved by USDA and FDA. 

□ NASCO, Fort Atkinson, WI ~ Sterile Whirl-Pak sam¬ 

pling bags, and other sampling equipment. 

□ EDUCATIONAL TESTING SERVICE, Princeton, NJ - 

- Food Protection Certification Program - Test of knowl¬ 

edge to prevent foodborne illness. 

□ SPARTA BRUSH COMPANY, INC., Sparta, WI - New 

Tri-Zone Color Coated Brush Program designed to control 

cross-contamination. 

□ WEBER SCIENTIHC/NJDL, East Windsor, NJ - Spe¬ 

cializing in butterfat and bacteria count supplies to dairy 

laboratories. 

□ STRANCO, INC., Gradley, IL -- Strantrol pH, conduc¬ 

tivity, chlorination, and dechlorination controllers. 

□ SAMPLETECH, DIV. OF AQUAHNE CORP., Valen¬ 

cia, CA ~ SampleTech: a unique, fast, accurate in-line 

fluid sampling system from Aquafine. 

□ AQUAHNE CORPORATION, Valencia, CA - Ultra¬ 

violet sterilization disinfection equipment for water and 

liquid sweeteners. 

□ 3M MICROBIOLOGY PRODUCTS, St. Paul, MN - 

Tecra salmonella test kits and Petrifilm SH and VRB plates. 

□ THE SCHLUETER COMPANY, Janesville, WI - Ul¬ 

traviolet Purification Equipment and Sanitation Equipment. 

□ SUMMIT LABORATORY SUPPLY INC/DEIBEL 

LABS, Madison, WI — Laboratory testing and consulting, 

sales of laboratory supplies and research-toxin products. 

□ CHARLES FELIX ASSOCIATES, Leesburg, VA - Food 

Protection Educational Materials. 

□ KLENZADE, DIV. OF ECOLAB, INC., St. Paul, MN 

- Sanitation products, systems, and services. 

□ SMITHKLINE ANIMAL HEALTH PRODUCTS, West 

Chester, PA ~ PENZYME^ and PENZYME" III Antibi¬ 

otic Residue Screen Test for Milk. EQUATE*^ rapid detection 

test for salmonella in food. 

□ SWAGELOCK COMPANY, Solon, OH - Tube fittings, 

valves, and fluid system components. 

□ ABC RESEARCH CORPORATION, Gainesville, FL - 

- Comprehensive chemical, microbiological and environ¬ 

mental analytical and consulting services. 

□ AMPCO PUMPS, Milwaukee, WI - Centrifugal pump 

used solely for pumping cleaning and/or sanitizing solu¬ 

tions. 

□ TIME PRODUCTS, INC., Atlanta, GA - Detergents, 

Sanitation chemicals, and chemical feed systems for beverage 

and food processing industries. 

□ AGRITECH SYSTEMS, Portland, ME -- Diagnostics of 

Contaminants. 

□ MAAG AGROCHEMICALS, INC., Vero Beach, FL - 

- NYTEK“ 645 - a ready-to-use penetrant sealer & fungus 

inhibitor. 

□ ORGANON TEKNIKA, Durham, NC - Salmonella test 

systems, as well as New Listeria-Tek: detects Listeria 

with results within 48 hours. 

□ FRISTAM PUMPS INC., Middleton, WI - Sanitary de¬ 

sign centrifugal pumps. 

□ FUNKE DAIRY SUPPLIES INC., Cincinnati, OH - 

Process filtration products. 

□ ENVIRONMENTAL TEST SYSTEMS INC., Elkhart, 

IN - Dip and read test systems for the detection of microbials 

and sanitizers. 

□ BECTON DICKINSON MICROBIOLOGY SYSTEMS 

(BBL), Cockeysville, MD — BBL*^ Dehydrated Culture 

Media: for a wide variety of testing applications in the 

processed food and dairy industries. 

□ CHICOPEE, Norcross, GA - Industrial and institutional 

wiping products. 

□ FOOD PROCESSING MACHINERY & SUPPLY AS¬ 

SOC., Alexandria, VA - Inviting food and beverage 

processors, as well as scientists and academia to attend the 

1989 International Exposition for Food Processors, Anaheim, 

CA, Jan 19-Feb 1. 

□ CONFERENCE FOR FOOD PROTECTION, Orlando, 

FL — Promotion of this meeting being held Oct 15-19, 

1988, Grosvenor Resort at Walt Disney World Village, 

Orlando, FL. 

□ SILLIKER LABORATORIES, Chicago Heights, IL - 

Video used to train the food and dairy industries. 

□ ACCESS ANALYTICAL SYSTEMS, Brandford, CT - 

- Colilert® - Breakthrough in coliform testing. 

□ ADOPH COORS COMPANY, Golden, CO - Package 

with a unique self-pressurizing system for dispensing flow- 

able products. 
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OUT 

Qt^aiTeknika 
iKKSLiKa. 
Revohiionized 
InefisAndOuts 
Of listeria 
And Salmonella 

Now there’s arapid-methodbieak- 
thiou^ that lets you screen for Listeria 
andSSmonella andgetaccurateresultsin 
just 48 hours. 

Or^onTeknika^ innovative,hi^- 

increasingyourlab’s efficiency 
BcSh of these unioue assays use 

monoclonal antibodies mat are specific 
for either Listeria or Salmonella and 
provide List, reliable results that are easily 
confirmed with OrganonTeknika^ 
MICRO-ID™ 

Y)ur lab’s routine can now be 
streamlined with test procedures that are 
safe and easy to perform Culture plates 
are nearly eliminated, and there's no need 
to handle radioactive materials. 

have a revolutionary new way to buy 
your lab some time. 

800 Capitola Drive, Durham, North Carolina 27713 
Telephone: 919-361-1995 or 800-682-2666 

1988 lAMFES EXHIBITOR 

48 Hours Later. 
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Preventive Pest Control 

By George Okumura 

Sawtoothed Grain Beetle Confused Flower Beetle 

Insect Infested Rodent Bait 

Q. Can rodent bait become infested with insects? 

A. Rodent bait can become infested with various species 
of stored food insects, such as: Red Flour Beetle, Con¬ 

fused Flour Beetle, Sawtoothed Grain Beetle, Cigarette 

Beetle, Drugstore Beetle, Warehouse Beetle, Indian Meal 

Moth and Almond Moth. 

Q. Are all baits susceptible - pellet, paraffin and loose 

baits? 

A. All have been known to become infested when baits 

are not inspected periodically and when old baits are 
not disposed. In Hawaii, the baits are placed in par¬ 

affin because of high humidity. One of the major pests 

that infests this bait is the Almond Moth. 

Warehouse Beetle Drugstore Beetle 

Q. Are there other insects that are attracted to the baits? 
A. When the baits become wet from the hose water, during 

the general clean-up, after a period of time the loose 

baits ferment and attract many secondary pests, such as 

Hairy Fungus Beetle, Foreign Grain Beetle and Dried 
Fruit Beetle. Outdoor baits may become wet by the 

rain. The outdoor wet baits are more frequently in¬ 

fested than the indoor. 

Indian Meal Moth Dried Fruit Beetle 

Q. Have there been occasions where any of the secon¬ 
dary pests you have mentioned have become a major 

problem? 

A. I had an experience where a pile of grain became wet 

by summer rain and when fermentation occurred, the 
food processing plant was almost shut down by an 

invasion of thousands of Hairy Fungus Beetles. 

Q. It appears that one of the good manufacturing prac¬ 
tices is to keep the bait dry and make periodic 

inspections of the bait. Is this true? 

A. Yes. Be sure to examine the bait you buy. It may be 

already infested because of poor housekeeping and a 
long storage period by the vendors. 

Foreign Grain Beetle Hairy Fungus Beetle 
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Equipment For Sale 

• FREE CATALOG 
The Supply Corporation invites you to Send 
for their Catalog featuring a full line of 
processing supplies. Write to The Supply 
Corporation, P.O. Box 112, Lake Geneva, 
WI53147 or call ToU Free 1-800-558-2455, 
in Wisconsin Call. . . 1-800-242-5929. 
FAX#l-414-248-9530 

CIRCLE READER SERVICE NO. 348 

1-1,000 Gal. Cone Bottom Processor 
1-Gaulin MCI 8 
1-Gaulin MF75 

-Assorted Homogenizers 
125-6,000 GPH 

1-Federal Half-Gallon Filler 
-All size Sanitary Positive and 
Centrifugal Pumps 

-All size Storage and Processor 
Tanks 

Dairy Engineering Co. 
2730 S. Tejon 

Englewood, CO 80110 
303-762-0163 

1 - 5000 gal. COM wa> tank 
1-gal. ■■ S.S. Ilsr and ctffiai 
2 - 6000 gal. inlii storage tanks 
2 - 600 gal. processing vats 
2 - 1000 gal. pressure waff vats 
1 - 6000 gal. cold waff Wik 
1 - 10.000 gal. rectangular cdd wall tank 
3 - separaktrs; 3 sizes 
1 - 26 barrel vacuum cbamber. complete « 

I 504 Clay SI . Waterloo. lA 50704 | 

CIRCLE READER SERVICE NO. 292 

Tired Of Brint 
Contamination Complaints? 

Let us overhaul your ice cream stick 
novelty moulds. 

Call Carl for Gram & Vitaline mould 

overhauling. 

Top Quality Workmanship 

AMERICAN MOULD 
SERVICE 

RECONDITIONED 
Sterilizers 

Glassware Washers 

Incubators and Related 

Laboratory Equipment 

Call us for our current listing. 

^^^^edIquIpJnc^ 
8255 Brentwood Industrial Drive 

St. Louis, Missouri 63144 

_314-781-3220_ 

CIRCLE READER SERVICE NO. 352 

BENTLEY INSTRUMENTS, INC. 

Milk Testing 
Equipment 

New and rebuilt milk analyzing 
equipment for fat, protein, lactose 
and solids testing. Installation, 
training, parts and service avail¬ 
able. 

Call for more information 
(612) 448-7600 

Bentley Instruments, Inc. 
P.O. Box 150 

_Chaska, MN 55318_ 

CIRCLE READER SERVICE NO. 330 

6701 Eilcrson St. Clinton. Ml) 207.3.5 

(.101) S6S-127.1 Carl Hornbcak 

TOP QUALITY MILK & ICE CREAM EQUIPMENT SINCE 1951 

CIRCLE READER SERVICE NO. 304 

Martin's 
Post Office Box 630 * 816 Adams Street 

Winnsboro. Louisiana 71295 
Inside LA; (318) 435-4581 

KELLY MARTIN Outside LA: 1-800-652-2532 

del 
600 North 54th Avenue 
ST. CLOUD, MN 56301 

(612) 252-8200 

CIRCLE READER SERVICE NO. 339 

CIRCLE READER SERVICE NO. 335 

• Silo Tanks 
• Horizontal Storage Tanks 
• Culture Processors 
• Whey Crystallizers 
• Custom Engineered Tanks 

CIRCLE READER SERVICE NO. 353 
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Services / Products 

MICROBIOLOGICAL 
TESTING LABORATORY i 

All FDA; AOAC; USDA; APHA, and USP 
Microbiological Tests, including Listeria, 

Campylobacter, Yersinia and Salmonella. 

Mary Anne K. LaRocca, Ph.D. 
Paul T. LaRocca, Ph.D. 

Marypaul 
Laboratories, Inc. 

70 SPARTA AVENUE 
p o Rny Q>i9 

SPARTA, NEW JERSEY 07871 
201-729-2318 

aRCLE READER SERVICE NO. 312 

1988 lAMFES EXHIBITOR 

Nasco’s bar-coded 
bags for milk sampling 
Nasco's Whirl-Pak® bags with bar 
codes make sample identification 
and recording easy. Let Masco 
do the printing, or print ^ur own 
bar code labels. For FREE copy 
of our Sampling Equipment Cata¬ 
log. call or write Dept. WL-8810. 
Free Phone Order Senrice 
1-800-558-9595. 

Grouting of Floors 

Epoxy high acid resistant re¬ 

grouting of quarry tile and brick 

floors. Also tile replacement 

where required, with special fast 

set epoxy — also fiberglass walls 

and floors installed. 

M&W Protective Coating Co. 
912 Nunn Ave. • Rice Lake, WI54868 

Ph. (7151234.7894 

CIRCLE READER SERVICE NO. 294 

COMPLETE 
LABORATORY 

SERVICES 

Ingman Labs, Inc. 
2945-34th Avenue South 
Minneapolis, MN 55406 

612-724-0121 

CIRCLE READER SERVICE NO. 315 

LISTERIA 

TESTING 
Product and Environmental Samples 

Free Environmental Sampling Kits Available 

Rapid Service • Competitive Prices 
Complete Laboratory Testing Services Including: 

•Campylobacter •Yersinia 
•Salmonella •Protein 

Great Lakes Scientific, Inc. 
S20 Pleasant St. 

St. Joseph, MI 4908S 

Call collect; (616) 982-4000 

CIRCLE READER SERVICE NO. 305 

Fort Atkinton, WI 53538 
CCOC'l/ Modesto, CA 95352 

aRCLE READER SERVICE NO. 332 

I 

Celebrating our 10th Anniversary . . . 
with 10-year old prices 

EXTRANEOUS MATTER ANALYSIS at $10/sample 
(insect fragment/rodent hair counts) 

Limit 10 samples with this ad. 
Offer expires Dec. 31, 1988 
(914) 496-7584 

CENTRAL HUDSON LABORATORY 
P.O. Box 355 
Chester, NY 10918 

CIRCLE READER SERVICE NO. 336 

1988 lAMFES EXHIBITOR 

Since 1949 

Northland Food Laboratory 
1044 Parkview Rd. 

Green Bay, Wisconsin 54304 

414-336-7465 FAX 414-336-0647 

Dairilab Service, Inc. 
2415 Western Avenue 

Manitowoc, Wisconsin 54220 
414-682-7998 

CIRCLE READER SERVICE NO. 289 

DR. R. H. ELLINGER & ASSOCIATES, LTD. 
Consultants to Food Industry — Domestic — International 

Research 8 Dwioptnant Rtgultlory Complltnet Quality Atturanca 

e Consumer Products e Legal Assistcxice Available a USDA Approval 
e Foodservice Products —through Associate a QA Audits 

e New Formulations —expert food taw a Statistical QC 
e Product improvement attorney a Computerized QC (Data 
e Consumer Testing e Labeling Compliance a Expert Court Witness 
e Experience in: e Food Safely Regulations a Approved Procedures for: 

—frozen foods e Product Recaiis/Seizures —HACCP 
—bakery products e Adverse Inspections —GMP/planf warehouse 
—prepared mixes e Port-of-entry Detentions —consumer complaints 
—dairy products e Regulatory Negotiations —sanitation 
—sauces & dressings —FDA. USDA, US. —pest control 

' /?, H Ellinger. Ph D Customs 3946 Dundee Road 

(312) 272-6376 
—State. Local agencies Northbrook, IL 60062 

CIRCLE READER SERVICE NO. 299 
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ARLAN HENKE 
Director of Laboratory Sales 

COMMERCIAL TESTING 

LABORATORY, INC. 

514 Main Street 715-962-3121 

P.O. Box 526 (WI) 800-962-8378 

Colfax, Wisconsin 54730 800-962-5227 

CIRCLE READER SERVICE NO. 356 

Put The NFL 

to work for you 

A Complete Research Organization 

MICROBIOLOGY SERVICES 
Inoculated Pack Studies • Thermal Death Time Studies 

Spoilage Diagnosis • HACCP Program 

Consumer Complaint • Challenge Studies for 

Investigations Refrigerated Foods 

The National Food Laboratory, Inc. 

A subsidiary of the National Food Processors Association 

6363 Clark Ave., Dublin, CA 94568 415/828-1440 

Employment 

CIRCLE READER SERVICE NO. 355 

GOSSELIN & BLANCHET 
Butter-Making Equipment. 
New and used. Sales. Ser¬ 
vice. Parts. B & J REPAIR 
SERVICE • 4818 N. Bailey 
Rd. • Coral, Ml 49332 • 
(616) 354-6629. 

CIRCLE READER SERVICE NO. 316 

DAIRY & FOOD 

PROFESSIONALS 

Nationwide Opportunities in 

Dairy & Food Science, Quality 

Control, and Quality Assurance 

RESPOND IN CONFIDENCE TO: 
Bill Lawry, CQE 
W. R. Lawry, Inc. 
P.O. Box 832 
Simsbury, CT 06070 

203-651-0281 

CIRCLE READER SERVICE NO. 337 

DUNHILL OF SOUTHEAST A 

FORT WORTH 
has career opportunities for you in the areas of: 

ENGINEERING 

MAINTENANCE 

PRODUCTION 

QUALITY CONTROL 

SANITATION 

Salaries from S20K - S60K 

All responses held in the strictest confidence 

All fees and relocation employer paid 
Call or send resume to: 

Dana S. Oliver 
P.O. Box 6397 

Fon Worth, TX 76115-0397 
817-926-7284 

CIRCLE READER SERVICE NO. 288 

For Food Plant Operations 

Employee n 
Training [U 
Materials |^p) 

• GMP & GSP booklets, slides and 

video tapes in English & Spanish 

L. J. BIANCO & ASSOCIATES 
(Associated with L.J.B. Inc.) 

FOOD PRODUCT QUALITY CONTROL AND 

ASSURANCE CONSULTANTS 

850 Huckleberry Lane 

Northbrook, IL 60062 

312-272-4944 

Over 40 years Food Operation Experience 

CIRCLE READER SERVICE NO. 297 

CHEMLAND, INC. 

GROWING CALIFORNIA CHEMICAL MANUFACTURER HAS NEED 

FOR SALES/TECH REPRESENTATIVES WITH CREAMERY/CHEESE 

PLANT EXPERIENCE. CHEMICAL SALES BACKGROUND WITH 

PROGRAM C.I.P. SYSTEM EXPERIENCE DESIRED. FULL BENE¬ 

FITS, EXCELLENT COMMISSION PLAN, EXPENSE ALLOW. SEND 

RESUME TO: CHEMLAND, INC. P.O. BOX 2999, TURLOCK, CA 

95381-2999 ATTN: J. FOLINO 

CIRCLE READER SERVICE NO. 323 
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NOVEMBER 

• 3, Sanitation Workshop for the Food Industry, Inn at 

the Park, Anaheim, CA. Presented by the University of 

California Cooperative Extension with assistance from 

industry trade associations and food industry personnel. 

Bacteriological concerns, environmental sampling, clean¬ 

ing and sanitizing compounds, and regulations will be em¬ 

phasized. For more information, contact: Kathryn Boor, 

Food Science and Technology, UCD, Davis, CA 95616 

916/752-1478. 

• 2-4, Gum Chemistry and Technology, will be held in 

Chicago, Illinois. For more information, contact: AACC 

Short Course Program, 3340 Pilot Knob Rd., St. Paul, MN 

55121, 612/454-7250. 

• 1-3, Basic Pasteurization Course, to be held at the Vis¬ 

count-Travel Lodge, 1818 Southwest Freeway, Houston 

will be sponsored by the Texas Association of Milk, Food 

and Environmental Sanitarians. For more information, 

contact: Janie Park, TAMFES, PO Box 2363, Cedar Park, 

TX 78641-2363, 512/458-7281. 

• 1-3, North Dakota Environmental Health Association, 

annual fall conference to be held in Minot, North Dakota 

at the Holiday Inn. For more information contact: Peri 

Dura 701/224-2382. 

• 14-18, Hazardous Waste Site Safety, held at the Uni¬ 

versity of Florida, Gainesville, FL. For more information, 

contact: Sharon Baker, Registrar or Michael DeLuz, Program 

Assistant, TREECO Center - University of Florida, 3900 

SW 63rd Blvd., Gainesville, FL 32608, 904/392-9570. 

• 16-18, Hazardous materials: Train-The-Trainer, to be 

held at the University of Florida, Gainesville, FL. For 

more information, contact: Sharon Baker, Registrar or 

Michael DeLuz, Program Assistant, TREECO Center - 

University of Florida, 3900 SW 63rd Blvd., Gainesville, 

FL 32608 904/392-9570. 

• 17, Food Microbiology Update, to be held at the Holiday 

Inn Holidome, Sacramento, CA. Contact Kathryn J. Boor, 

Food Science & Technology, University of California, Davis, 

CA 95616, 916/752-1478. 

• 21, Hazardous Waste Site Supervision, to be held at 

the University of Florida, Gainesville, FL. For more in¬ 

formation, contact: Sharon Baker, Registrar, or Michael 

DeLuz, Program Assistant, TREECO Center - University 

of Horida, 3900 SW 63rd Blvd., Gainesville, FL 32608, 

904/392-9570. 

• 28-December 1, National Milk Producers Federation 

Annual Meeting, to be held at the Hilton, Anaheim, 

California. For more information, contact: James C. Barr, 

1840 Wilson Blvd., Arlington, VA 22201, 703/243-6111. 

• 30-December 1, Field and Laboratory Sampling of 

578 DAIRY AND FOOD SANITATION /OCTOBER 1988 

Food, Drugs, and Agricultural Commodities, to be held 

in Arlington, Virginia. Course size is limited and on a 

“first come” basis. To register, first verify space availa¬ 

bility by calling or writing AOAC Education Dept., 1111 

N 19th St., Suite 210, Arlington, VA 22209, 703/302- 

3032. 

DECEMBER 

• 5, Pesticide Applicator Certification Seminar, Oku- 

mura Biological Institute, Clarion Hotel, Sacramento, CA. 

Contact: George Okumura, 6669 14th St., Sacramento, 

CA 95831 916/421-8963. 

• 5, Microbiology and Engineering of Sterilization Proc¬ 

esses. Given at the University of Minnesota, St. Paul, 

Minnesota Campus. This intensive lecture-problem course 

is for degreed scientists and technical managers involved 

in the research, development and manufacture of sterilized 

food, pharmaceutical products and medical devices. The 

course is designed to develop an understanding of both the 

microbiology and engineering of sterilization processes. 

For further information contact: Dr. William Schafer, De¬ 

partment of Food Science & Nutrition, 1334 Eckles Avenue, 

St. Paul, MN 55108, 612/623-4793. 

• 6-7, Pests Associated With Food Industry and Envi¬ 

ronmental Sanitation Seminar, Okumura Biological In¬ 

stitute, Clarion Hotel, Sacramento, CA. Contact: George 

Okumura, 6669 14th St., Sacramento, CA 95831, 916/421- 

8963. 

• 8-9, Advanced Course on Pest Recognition and Food 

Industry Problems, Okumura Biological Institute, Clar¬ 

ion Hotel, Sacramento, CA. Contact: George Okumura, 

6669 14th St., Sacramento, CA 95831, 916/421-8963. 

• 8-9, Starch: Structure, Properties and Food Uses, 

sponsored by AACC to be held in Chicago, Illinois. In¬ 

formation can be obtained by contacting: AACC Short 

Course Program, 3340 Pilot Knob Rd., St. Paul, MN 55121, 

612/454-7250. 

JANUARY 

• 23-27, Insect Fragment Seminar, Okumura Biological 

Institute, Clarion Hotel, Sacramento, CA. Contact: George 

Okumura, 6669 14th St., Sacramento, CA 95831, 916/ 

421-8963. 

FEBRUARY 

• 20-22, ABC Research 15th Annual Technical Seminar, 

Hilton Hotel, Gainesville, FL 32608. For additional infor¬ 

mation, contact: Sara Jo Atwell, 904/372-0436. 



MARCH SEPTEMBER 

• 29-30, The Center for Dairy Research at the Univer¬ 

sity of Wisconsin-Madison will be holding its annual 

Cheese Research and Technology Conference at the 

Holiday Inn East, Madison, WI. For more information, 

contact: Sarah Quinones 608/262-2217. 

JUNE 

• 13-15, Hazardous Materials Management International 

Conference and Exhibition ’89 will be held at the Atlan¬ 

tic City Convention Center, Atlantic City, New Jersey. 

For additional information, contact; Mary Jo McGuire, 

Group Show Director, Tower Conference Management Co., 

800 Roosevent Rd., Bldg E -- Suite 408, Glen Ellyn, IL 

60137-5835, 312/469-3373. 

• 27-29, Liquitec Expo ’89. For more information con¬ 

tact: Carolyn Mesce, Marketing Manager, Liquitec Expo 

Inc., PO Box 630, West Paterson, New Jersey 07424, 201/ 

256-0011. 

DECEMBER 

• 12-18, American Society of Agricultural Engineers will 

be sponsoring the International Symposium on Agricul¬ 

tural and Food Processing Wastes. For more informa¬ 

tion contact: Jon Hiler, American Society of Agricultural 

Engineers, 2950 Niles Road, St. Joseph, MO 49085, 616/ 

429-0300. 

1988 lAMFES EXHIBITOR 

MICROBIOLOGY 

FOOO, BEUERRGE, ENUIRONMENTRL 

CONTRRCT RESEARCH — SPECIRL SERUICES — CONSULTATION 

EMERGWG PATHOGENS: 

Listeria 

Yersinia 

RAPID METHODS: 

Listeria 
Salmonella 

REFRIGERATED FOODS: 

Safety and Stability Studies 

INOCULATED PACK STUDIES: 

Other pathogens 

Spoilage microorganisms 

CULTURE IDENTIFICATION: 

Bacteria 

Yeast 
Mold 

Algae 

Iron and Sulfur Bacteria 

UNUSUAL OR NON-ROUTINE MICROBIOLOGICAL PROBLEMS? 
— CALL US — 

^ABC Research 
3437 S.W. 24th Avenue 

Gainesville, Florida 32607 

904-372-0436 
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lAMFES 
International Association of Milk, Food and Environmental Sanitarians, Inc. 

MEMBERSHIP/SUBSCRIPTION APPLICATION 

MEMBERSHIP SUSTAINING MEMBERSHIP 

Membership with BOTH journals $58 

{Dairy. Food and Environmental Sanitation and the 

Journal of Food Protection) 

D Membership with BOTH journals $375 

Includes table top discount. July advertising discount, company 

monthly listing in both journals and more. 

Membership with Dairy. Food and Environmental Sanitation $33 

Check here if you are interested in information on joining your 

state/province chapter of lAMFES 

STUDENT MEMBERSHIP SUBSCRIPTIONS 
for agencies, libraries, associations, institutions 

Q Membership with BOTH journals $29 

Q Membership with Dairy. Food and Environmental Sanitation $17 

n Membership with the Journal of Food Protection $17 

'Student verification must accompany this form' 

Q BOTH journals $137 

n Dairy. Food and Environmental Sanitation $75 

Q Journal of Food Protection 00 

POSTAGE CHARGES: Outside the U.S. add $12 per journal ordered. 
U.S. funds only, drawn on U.S. Bank. 

3*A Sanitary Standards “Procedures” Booklets 

3-A Sanitary Standards 

D Complete set 3-A Dairy Stds. ea $33 

D Complete set 3-A Dairy & Egg Stds ea $48 

□ 3-A Egg Stds ea $28 

O Procedures to Investigate Waterborne Illness . ea $5.00 

D Procedures to Investigate Foodborne Illness - new 4th Edition. ea $5.00 

D Procedures to Investigate Arthropod-borne and Rodent-borne Illness ea $5.00 

Five-year Service on 3-A Sanitary Standards 

D 3-A Dairy & Egg Stds Five years $44 
Multiple copies available at reduced prices. Prices include postage. 

PRINT OR TYPE ... ALL AREAS MUST BE COMPLETED IN ORDER TO BE PROCESSED 

Company Name 

Office Phone#. 

State/Province 

New Membership/Subscription 

MAIL ENTIRE FORM TO: 

lAMFES DEPT. S 
P.O. BOX 701 
AMES, IA 50010 

PAYMENT ENCLOSED 

MASTER CARD 

VISA 

AMERICAN EXPRESS 

U.S. FUNDS 

OR USE YOUR CHARGE CARD 1-800-525-5223 
515-232-6699 
FAX 515-232-4736 YOUR SIGNATURE 

I"" 



Reader requests for information are sent to the 
appropriate company. Follow-up on reader re¬ 
quests are the responsibility of the company 
advertising. 

The Advertisements in¬ 
cluded herein are not 
necessarily endorsed 
by the International As¬ 
sociation of Milk, Food 
and Environmental 
Sanitarians, Inc. 

Please send information on items circled below: Deadline 60 days from issue date 
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Ames, Iowa 50010 



BBL is a trademark of Becton Dickinson and Company 

® 1988 Becton Dickinson and Company 

Becton Dickinson Microbiology Systems* 
Cockeysville, Maryland 21030 
800-638-8663 

•Formerly identified as BBL Microbiology Systems 

1988 lAMFES EXHIBITOR Please circle No. 135 on your Reader Service Card 

WE MADE BBC DCM 
ONE BETTER 

BBL® brand media have long been recognized 
for high quality, product variety special formulations 
and convenient packaging. 

Now that we've joined forces with another 
leading media manufacturer we can respond to 
your specific needs better than ever before. 

Call us or your local distributor today to discuss 
your dehydrated culture media needs. 

WE DO IT ONE BETTER. 
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