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A Breakthrough in Temperature 
Reporting. At Last. 

The invioiabie, reprogrammabie 
and portabie recorders can 
register more than 100,000 
temperature measurements. 

Is temperature critical? Take an 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 in¬ 
violable, shock resistant and Its life cycle, 
battery included, is 10 years. It will record 
the temperature from -40° F to -i-158° F 
(or alternatively from -23° F to -i- 221 ° F). 
The data registered by the Control One 
Recorder can be read directly on the 
decoder, transferred to any computer 
and program capable of accepting ASCII 
coded data, printed on a parallel port 
printer, or direcly printed via our hand 

Control One Inc. 
RO. 60x493 
Old Greenwich, CT 06870 
Phone: (203) 637.54.54 
Fox: (203) 698.05.66 
USA 

held printer offering a 40 character per 
line instantaneous readout. Data repro¬ 
cessing is possible with any software 
accepting ASCII coded files (e.g. Lotus 
1.2.3., Symphony, etc.) or on our unique, 
rapid, data analysis program. Hence, you 
will know everything that happened 
minute after minute. 
To reprogram the Control One Recorder 
for another application, you will 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 com¬ 
mercial relations are more open, because 
everything is clear-cut. Certain Insurance 
companies offer discounts on their pre¬ 
miums to Control One users. 
You save time, you protect your Invest¬ 
ments and you Instill confidence 
amongst your clients. 
This is why big Airline Companies, Labora¬ 
tories, Transport Companies and Process 
Controllers all over the world place their 
trust in Control One. 
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FOR MORE INFORMATION ON THESE RRMS SIMPLY CHECK BOX BY COMPANY NAME AND MAIL TODAY. 

□ 3A Sanitary Standards 
Scott Wens, lAMFES Ofnca 
800-52S-S223 
P.O. Box 701 
Ames, Iowa 50010 

□ Sarvloo Toctonlea hiatrumant 
33 North River Road 
Ml Clemens. Ml 48043-9990 
1-800-521-8804, 313-485-8400 
Portable Temperature Measuring Equipment. 

D Quality Control Software 
Send For Free Information Package 
The Crosby Company 
P.O. Box 2433 D^. OF 
Gien Ellyn, IL 60138 

D Ryan Inalnimsnts, Inc 
Temperature Monitoring Systems 
P.O. Box 599 
Redmond. WA 98073 
206-883-7926 

D Procedures to InveatIgata Arthropod- 
and Rodsnt-boms Mlnaesas 
Scott Wells. lAMFES Office 
800-525-5223 
P.O. Box 701 
Ames, Iowa 50010 

□ Proosdurea to InvesUgata Food-borne 

Scott Wells. lAMFES Office 
800-525-5223 
P.O. Box 701 
Ames. Iowa 50010 

□ Marcor Devalopmsnl Corporation 
201-489-5700 
Indoxyl-B-O-Glucosido is used for 
The Detection of Enterococci in Water 

□ LAB-UNE INSTRUMENTS, MC. 
CAa TOLL-FREE 1-800-323-0257 
Water Baths, Moisture Determination Ovens 
8 Incubators - 0‘ C to 65' C, For B.O.D. Tests 

□ Delta Evfronmantal Consuhantc Inc 
Industrial Hygienists, Toxicologists 
Hydrogeoiogists, Engineers and Scientists 
St Paul 612-636-2427 - Fort Collins 303-493-0600 
Chadotte 704-523-1700 - Phoenix 602-866-3469 
Sacramento 916-923-1596 ■ Tampa 813-874-8161 

□ Prooadurea to Mveetlgate Watar- 
boma lllnasass 
Scott Wells. lAMFES Office 
800-525-5223 

□ Hardy Inatrutnents Inc 
9440 Canon Park Drive 
San Diego, CA 92121; 619-535-8200 
Process weighing and batching 
instruments and controls. 

□ 3A Sanliary Design Csntrttugal Pumps 
2410 Parkview Rd. 
Fristan Pumps 
Middeton. Wl 53562 
606-831-5001 

D American Sanitation Instituta 
800-325-3371; 314-725-2555 
Put our 50 years of preventive sani¬ 
tation experience to work in your plant. 
Call Christine Verplank lor more 
information. 

□ Auburn Inismatlonal; 617-777-2460 
8 Electronics Ave., P.O. Box 2008 
Danvers, MA 01923 
TRIBOFLOW Broken Bag Detector, Flow 
Blockage Detector, Solids Flow Meter. 
MAGNEFLOWIMR Process Control 
Moisture Analyzer. 
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Stop by our Exhibit at the lAMFES Annual Meeting 

If you’re looking for a way to increase 
your dairy laboratory’s efficiency, take a 
look at Nasco’s Whirl-Pak* bags with 
bar codes. 

Bar-coded bags make sample identifica¬ 
tion and recording easy. Nasco has the 
capabilities of printing bar codes on 
Whirl-Paks, or you have the option of 
printing your own bar code labels. If 
you’re looking to automate your lab, 
Nasco can direct you to, or provide you 
with all the equipment necessary for a 
totally automated lab. 

For information on scanners, racks, 
multiplexers, printers and other milk 
testing equipment, call us. 
Send for your FREE copy of our 
Sampling Equipment Catalog No. 240. 
Call or write Dept. WL-887. 

Free Phone Order Service 
1-800-558-9595 

'asco 
Fort Atkinson. Wl 53538 

Modesto. CA 95352 
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Color Coding 
Visually helps prevent cross contamination 

• Red nylon for raw product 
• Blue nylon for pasteurized product 

NEW! TANK AND KETTLE BRUSHES 

-ALL 330 SERIES HAVE...- 
Custom molded white block 21/2” wide x 7” long with 3 threaded 
handle holes; 1 upright hole in center of block. Heavy fill of deep 
crimped nylon 13/4" trim. Brush 6” wide x 10” long overall. Individ¬ 
ually boxed, 1/2 dozen to a shipping carton with white 4’ fiber¬ 
glass handles. 

-ALL 130 SERIES HAVE...- 
Custom molded block 2 1/4” wide x 5 1/2” long with threaded 
handle hole in center of block. Crimped nylon 1 1/4” trim. 
Brush 4 3/4” wide x 8” long overall. Individually boxed, 1 dozen 
to a shipping carton with white 3’ fiberglass handles. 

PLAIN COLOR-CODED PRESSURE SENSITIVE TAPE 
11/2” Wide X 60 Yards Long 

S A A A 
ARROWS ON A ROLL COLOR-CODED 

NEW! 2” X 108 ft Rolls 
Easier to use and require fewer rolls on the Job. 

e: 
45224 45226 45228 45230 45232 
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TekfpaB 
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. 

THE CLEAN 
HOMCXiENIZER 

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 

. 

Wqpar 
P.O. Box 371856 
Cincinnati, OH 453^tiSII . 
Cali toll free 800-543-4461 
In Ohio call 800-344-8569. 

Name _ 

Institution. 

Dept._ 
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City _ 

State_ 
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Stop by our Exhibit at the lAMFES Annual Meeting 

Howto control 
foodservice enemy No. 1^ with 

a Number 2 peneH. 

Trast your reputation to our 
reputation. 

Take the test and gauge how effective it is 
yourself. Many operations use it as a part of 
their own Quality Assurance program, at the 
end of in-house training, or just as a spot¬ 
checking device. That’s because the Food 
Protection Certification Program gives 
independent confirmation that training 
efforts are working. 

Why not suggest testing of food 
industry managers to operations in your 
jurisdiction? You’ll be doing them a favor by 
helping them achieve a better-trained 
workforce and by minimizing their exposure 
to the liabilities of foodbome illness, too. 

It all starts with an ordinary #2 pencil. 
And it’s only from ETS. 

To find out more about the Food 
Protection Certification Program—and 
receive your very own box of official ETS #2 
pencils—call toll-free 1-800-251-FOOD. 
Or mail this coupon to; Educational Testing 
Service, CN 6515, 

Salmonella Cell 

The biggest cause of foodbome illness isn’t 
poor sanitation, or bad refrigeration, or 
sloppy handling, or improper preparation. 

It’s ignorance. 
Which includes all of the above, 

and more. 
That’s why ETS developed the Food 

Protection Certification Program. And why 
more and more food industry operations are 
depending on it to evaluate employee 
working knowledge of food protection 
techniques. 

Welcome to the real worid. 

The Food Protection Certification Program 
wasn’t bom in an ivory tower. We wrote it 
with the encouragement of the FDA, in 
conjunction with real live managers—to 
make sure that it tests the things workers 
need to know, day by day. 

And then we validated it in the real 
world, to make sure that you can count on 
the results. In fact, the test is recognized 
as a creditable evaluation for food 
industry meinagers and sanitarians. 

Please send me free program information (and a box of ETS #2 pencils). 

Jurisdiction (City, State). 

Company. 

Educational Testing Service Phone (. 
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In just one pass, totally “wet-ouf CASEINATE®, CMC, 
GUAR, XANTHAN and other difficult to mix powders at 
higher concentrations. 

The DILUMELT avoids lump formations and eliminates 
the need to hand feed material. The result.. .a smooth 
lump-free mix every time, with every material. 
DILUMELT BENEFITS: 

• reduced mixing time 
• increased production 
• saves time and labor 
• higher percentages possible 
• no hand-fed sifting 

Unequivocally, no lumps when you use OULUMELT. With 
proven ability to handle the toughest mixing jobs, you 
can imagine how efficiently DILUMELT handles the 
routine tasks. 

Doing the job right: The Arde DUumelt. 

as®! O TELEX: 710-988-5347 
S FAX: 201-784-9710 

NORWOOD, N.J. 07648 (201) 784-9880 
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Karl F. Eckner', Edmund A. Zottola', and Robert B. Gravani^ 

'Department of Food Science and Nutrition, University of Minnesota, St. Paul, Minnesota 55108 

^Department of Food Science, Cornell University, Ithaca, New York 14853 

INTRODUCTION MATERIALS AND METHODS 

In the past decade there have been a significant 

number of changes in the eating and cooking habits of 

U.S. society. It should therefore come as no surprise that 

some of these changes have come to affect food science 

and nutrition. In general, it is recognized that there is a 
trend towards greater convenience in food preparation and 

towards better nutrition. Consumer interest in turkey as a 

nutritious, low-fat, protein food has increased (3). Con¬ 

comitant with this development is the desire to devote less 
time to food preparation. These two themes have been 

united in the long-time low-temperature roasting method 

for stuffed turkeys. Convenience is gained through meth¬ 

ods requiring fewer steps and allowing long blocks of time 

between preparation steps (4). Low temperature cooking 

procedures are proclaimed by some authors to result in a 

more nutritious and higher quality end product. 

Concerns about the microbiological safety of foods 

prepared in this manner are valid. If cooking and holding 

temperatures are too low, the microbes present may not be 

destroyed or inhibited; they may even be able to prolifer¬ 

ate and/or produce toxins. Turkey stuffing is known to be 

a vector in many cases of foodbome illness (2,5). The 

most common bacterial illnesses associated with poultry 

and stuffed poultry are intoxications caused by C. perfrin- 

gens and Staphylococcus aureus or infections by salmonel- 

lae. Sources for these microbes are contamination of ingre¬ 

dients or cross-contamination from the poultry carcass 

(5,6,7). Abuse of the stuffing can also occur during prepa¬ 

ration, stuffing, roasting or subsequent storage of uneaten 

portions (5,6,7). 

When a nationally distributed magazine (4) published a 

recipe for slow-roasting stuffed turkeys at low tempera¬ 

tures, questions were raised about the microbiological 

safety of the procedure. The objective of this study was to 

determine the microbiological safety of this cooking proce¬ 

dure by using selected pathogenic microorganisms repre¬ 

sentative of those likely to be responsible for a food-borne 

illness in this food. 

Preparation of Turkeys and Stuffing. Frozen tur¬ 

keys were used in this study. The turkeys were defrosted 

in a refrigerator at 4°C until thawed and the giblets removed 

from the body cavity. The carcasses were thoroughly 

washed and dried with a cloth. The stuffing was prepared 

and contained the ingredients listed in Table 1. Trypticase 

soy broth (TSB, Difco) was substituted for the chicken 

broth to allow for addition of the inocula. 

Culture Preparation. The cultures, S. aureus 196E, 
5. typhimurium Hf, and C. perfringens were grown over¬ 
night (18 hr) in TSB. 

Turkey Stuffing Preparation. The turkey stuffing 

was prepared according to the recipe given in the magazine 

article (4) and consisted of the ingredients listed below 

(Table 1). One ml of each of the TSB cultures was added 

to 240 ml of TSB and used in place of chicken broth in the 

recipe. This was further diluted by incorporation into the 

stuffing resulting in a population of approximately 10^/g to 

107g stuffing of each organism. The stuffing was mixed 

with a Kitchen Aide mixer (Model K5A) for one minute. 

TABLE 1 

Sausage Stuffing Recipe 

(Capon, 1983) 

Ingredients: 

Giblets from turkey (optional) 

1/4 cup butter or chicken fat 

Bulk sausage meat (1/2 lb for each 5 lbs of turkey)* 

1 large onion, chopped 

1 cup chopped celery 

Day-old bread cubes (about 1/3 cup for each 11b of 

turkey) 

1 to 2 tablespoons poultry seasoning 

Salt and pepper to taste 

1 to 2 cups chopped chesmuts, brazil nuts or pecans 

(optional - not used in the experiment) 

1 cup chicken broth 

*Sausage was raw, mild Italian-style sausage in 

_a natural casing_ 
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Roasting Procedure. The oven was preheated to 

350“F for 30 minutes. The body cavity of the turkeys were 

completely stuffed. The turkeys were placed into alumi¬ 

num baking trays. Thermocouples, connected to a record¬ 

ing potentiometer (Type: Brown Electronik, Model No. 

153X64P16-X-41), were attached as shown in Figure 1. 

The potentiometer recorded every 15 seconds with 3 min¬ 

utes elapsing between a complete recording cycle for all 12 

thermocouples. Copper-Constantan thermocouples were 

used. Temperatures at each hour of roasting were used to 

construct the graphs. Cycling of the oven thermostat re¬ 

sulted in fluctuating oven temperatures. The turkeys baked 

for one hour at 350°F, the temperature was reduced to 

22S°F, and roasted for an additional 12 hours (overnight). 

After 12 hours the degree of roasting completion was ascer¬ 

tained (Step 3, Table 2) and the temperature was subse¬ 

quently raised to either 300°F or 350“F in accordance with 

what the recipe prescribed (Table 2). 

TABLE_Z 

Slow-Roasting Procedure as Suggested by Capon (1983) 

Step Time and Temperature 

1 1 hour at 350"F 

2 12 hours at 225'F 

3 If the juice is pink. 

then 1-2 hours at 300"F 

4 1 hour at 350°F 

Sample Analyses. Fifty-gram portions of the inocu¬ 

lated stuffing were initially diluted with 1(X) ml of sterile 

phosphate buffer, further diluted in a dilution series and 

streak-plated onto Hektoen Enteric (HE) and Xylose Lysine 

Desoxycholale Agar (XLD) for salmonellae, Baird-Parker 

Agar (BP) for staphylococci, Sulphite-Polymyxin- 

Sulphadiazine Agar (SPS) for C. perfringens and Standard 

Plate Count Agar (SPC) for total aerobic mesophilic cell 

population levels. The HE and XLD agars were incubated 

at 37®C for 24 hours, the BP and SPS samples at 37°C for 

48 hours with the SPS petri dishes being incubated anaero¬ 

bically, and the SPC at 30°C for 48 hours. Upon comple¬ 

tion of the roasting of the turkeys, the thermocouples were 

removed and the stuffing asceptically removed to a stain¬ 

less steel cannister containing 12 liters of sterile 0.1% 

peptone water. The stuffing was mixed to dismpt clumps. 

The mixture was incubated at 37“C for 24 hours. After 

incubation, samples of the peptone water enrichment were 

plated on XLD, HE, BP, SPS and SPC agars and appropri¬ 

ately incubated. 

RESULTS 

Each of the turkey carcasses received a slightly differ¬ 

ent roasting time as a result of the different weights (Table 

3). It was also of interest to determine exactly how long it 

took to reach a lethal temperature in the stuffing. From the 

Figures 1- 4 it can be observed that the stuffing experienced 

the slowest rate of temperature increase. The slowest 

heating point in the stuffing was compared to the slowest 

heating point in the turkey flesh. These points were chosen 

as they represent areas where survival of microbes would 

be more likely. In all cases the turkey flesh showed a 

greater rate of heat penetration than the stuffing. However, 

the slowest heating point in the turkey flesh was not the 

same in all instances. In turkeys 2 and 4, the left thigh 

heated more slowly, whereas in turkey 1 it was the right 

thigh. In turkey 3, the breast meat exhibited the slowest 

rate of heating. This is shown in Figures 1-4. 

The microbiological analysis for salmonella was nega¬ 

tive (Table 4). Staphylococci were not recovered on the 

agar (Table 4), although faint grey-brownish, smeared 

growth was observed. However, the colonies in no way 

resembled 5. aureus controls. On the other hand, the re¬ 

sults for C. perfringens were positive (Table 4). 

After the 12 hour slow-roasting period, the tuiiceys 

were not aesthetically appetizing, but upon increasing the 

temperature and basting three times during the last hour of 

roasting, the typical brown coloration and odor of tradition¬ 

ally roasted turkey developed. 

DISCUSSION 

The fact that no salmonellae or staphylococci were 

recovered is not surprising. Internal temperature of 16S°F 

were attained throughout the stuffing. This is considered 

the temperature required for thorough cooking of stuffed 

turkeys (1). It was assumed that the center of the stuffing 

would be the slowest heating portion, but this was not 

always the case. The slight differences in temperature 

probably are due to minor differences in thermocouple 
location in the stuffing. However, 165°F was always used 

as the minimum attained internal temperature during roast¬ 

ing. These temperatures are lethal for salmonellae and 

staphylococci as these nonsporeforming microorganisms 

are not as heat resistant as the sporeforming C. perfringens. 

The spores of C. perfringens consequently survived the 

roasting temperatures. 
The population levels of survivors were not deter¬ 

mined. The primary emphasis of this study was to deter¬ 

mine if these potentially pathogenic bacteria survived this 

long-time low-temperature process. The recovery and re¬ 

suscitation step of incubating in peptone water should allow 

recovery of heat-stressed cells. Assuming a few pathogenic 

cells may be detected from the total microbial flora, an 

enrichment period of the sample should help in recovery. 

Such a treatment precludes any simple determination of 

numbers of surviving microorganisms. Since neither sal¬ 

monellae nor staphylococci were isolated, it appears that 

they were completely destroyed. As for the Clostridia, the 

vegetative cells would also have been destroyed by the heat 

treatment. Thus direct plating of the stuffing might not 

yield colonies of C. perfringens. The levels found in the 

peptone-water medium reflect the proliferation of cells 

from the outgrowth of C. perfringens spores. 
From the data collected, it appears that the recipe may 

be considered safe for the consumer. There are two points 

of concern. The first is the visual judgment of roasting 

completion by juice coloration. Another is that the uneaten 
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Heat Penetration at Slowest Heating Points-Turfcey 1 Heat Penetration at Slowest Heating Points-Turfcey 2 

I 
■ LaAThigh 

a Ovan Tamp 

Tima In Hours Tima in Hours 

Figure 1. The rate of heat penetration at the slowest heating Figure 2. The rate of heat penetration at the slowest heating 

points of turkey 1 (weight 11.74 lbs). points in turkey 2 (weight 29.45 lbs). 

Heat Penetration at Slowest Heating Points-Turfcey 3 Heat Penetration at Slowest Heating Points-Turfcey 4 

TImo In Hours 

Figure 3. The rate of heat penetration at the slowest heating Figure 4. The rate of heat penetration at the slowest heating 

points in turkey 3 (weight 25 lbs). points in turkey (weight 25 lbs). 
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uneaten portions of stuffing be properly handled to prevent 

possible C. perfringens toxinfection from outgrowth of the 

spores. If, however, the turkey is undercooked, either due 

to underestimating the size, improper thawing or misjudg¬ 

ing the juice color, or if the body cavities are overstuffed, 

as in this study, it could be possible for salmonellae or 

staphylococci to survive. 

CONCLUSIONS 

If the recipe and preparation steps are properly carried 

out, the risk of food poisoning should be minimal. If this 

is not the case, then there exists the possibility that patho¬ 

genic microorganisms could either survive the roasting or 

could produce intoxication. Because control of all the 

variable involved with this method are difficult to achieve 

in a home kitchen, the authors would not recommend this 

as a safe method for roasting stuffed turkeys. 
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TABLE 3. 

Cooking Times in Hours Elapsed 

Weight (lbs) 

Turkey 1 

11.74 

Turkey 2 

29A5 

Turkey 3 

25 

Tuikey 4 

25 

Start 0:00 0:00 0:00 0:00 
350T 1:00 1:00 1:00 1:00 
225T 13:00 13:00 13:00 13:00 

300T - 15:00 - 14:00 
350*F 14:00 16:00 14:00 15:00 

TABLE 4, 

Number of S. aureus 1%E, S. typhimurium Hf and C. 

perfringens in the Stuffing Before and After Slow-Roasting 

CFU/gam 

Turkey 1 

uninoc 

Turkey 2 

uninoc 

Turkey 3 

inoculated 

Turkey 4 

inoculated 

B-P initial 1.4x10^ 1.9x10^ 8.0x1 O’ 1.8x10’ 
post-copk negative negative negative negative 

XLD initial 0 0 3.4x10’ 1.8x10’ 
post-cook 0 0 0 0 

HE initial 0 0 2.8x10’ 1.8x10’ 
post-cook 0 0 0 0 

SPS initial 0 0 1.0x10’ 1.7x10’ 
post-cook positive positive positive positive 

SPC initial 2.5x10* 8.0x10^ - - 
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Refrigeration Does Not Prevent 

Usteria Growth in Milk, UW Study Shows 
Research Division, College of Agriculture and Life Sciences, University of Wise. - Madison 

Listeria monocytogenes has proven its mettle in 

refrigerated milk. 

“We’ve shown fluid milks to be excellent for growth 

of the bacterium,” says University of Wisconsin-Madison 

food microbiologist E.H. Marth. “It thrives at 4 degrees 

C (39 F).” 

Once in milk, either through inadequate pasteuriza¬ 

tion or post-pasteurization contamination. Listeria not 

only survived but also multiplied at refrigeration tem¬ 

peratures, Marth found. 

“Cold storage provides only limited protection from 

this organisms, making Listeria monocytogenes a patho¬ 

gen to be reckoned with in the safety of dairy foods,” 

he says. 

The bacterium has been found in some dairy 

factories, dairy animals and apparently healthy humans. 

Infected cows, sheep and goats can shed the organism 

in their milk, and may not show symptoms. One U.S. 

study found Listeria in 15 of 121 raw-milk samples. 

Marth and research assistant Eileen Rosenow tested 

four strains of Listeria. Three caused a listeriosis 

outbreak in Massachusetts in 1983; the fourth caused 

the Mexican-style cheese outbreak in California in 1985. 

People died in both cases. 

The researchers inoculated whole, skim, and choco¬ 

late milk (2 percent milkfat), and whipping cream (33 

to 36 percent milkfat) with the four strains. 

At 13 C (55 F), which is not uncommon during 

transport and storage by consumers, populations reached 

peak numbers in four to six days, depending on strain. 

Listeria grew more solely at 4 C (39 F). However, 

after an initial delay of five to 10 days, populations 

doubled about every 36 to 48 hours. Final populations 

reached 10 million to 100 million ceils per milliliter 

and survived two months of refrigeration. 

Raising the holding temperature to 8 C (46 F) cut 

the generation time by two-thirds. 

The bacterium flourished and doubling times fell 

when incubated at 21 C (70 F) and 35 C (95 F). Marth 

expected this, since the organism grows best at 30 to 37 

C (86 to 99 F). 

Based on this study, Marth calculated potential 

populations that could be produced by a small inoculum 

(10 or 100 cells per quart) at different temperatures. At 

8 C (46 F), populations doubled in less than 12 hours, 

following a one-day lag phase. Peak populations could 

reach one million to 10 million per quart in only 10 

days. At 13 C (55 F), populations could reach over 10 

billion per quart within a week. 

A small increase in refrigeration temperature can 

cause much faster growth. “Where the product is abused 

~ stored at 13 C (55 F), for example ~ very rapid 

growth can occur,” Marth says. 

Chocolate milk always had the highest populations 

of any product held at any temperature. Marth first 

suspected that sucrose enhanced the bacterium’s growth. 

Later studies showed that cocoa contributed as well. 

This was surprising, he says, since substances in cocoa 

powder inhibit other types of bacteria, including Salmo¬ 

nella. 

Whipping cream usually had the lowest final 

number of Listeria, possibly due to its high fat-to-water 

ratio, he found. However, the bacterium grew nearly as 

well in cream as in milk. Many bacteria don’t, Marth 

notes. 

Differences in results could not be attributed solely 

to bacterial strain or milk product, Marth points out. 

Both acted together to produce a given observation. 

Different strains behaved differently in different prod¬ 

ucts. Differences in generation time were caused 

primarily by incubation temperature, but also by product 

type and strain of Listeria. 

“We have shown that Listeria monocytogenes is a 

very adaptable organism,” Marth says. “It can grow at 

low temperatures, like those at which many foods are 

stored. The danger is compounded for these products 

as storage temperature increases. 

“The bacterium thrives at 4 C (39 F). Post-pas¬ 

teurization contamination of milk by Listeria could 

eventually result in substantial populations, even if after 

contamination the milk was properly refrigerated at 4 C 

(39 F). Given adequate time, all strains achieved 

populations of at least 10 million cells per milliliter. 

“Even further processing may not render contami¬ 

nated milk safe,” Marth continues. “We’ve found 

lengthy survival of listeria in Cheddar and Camembert 

cheese and in non-fat dried milk. 

“Granted, one would not ordinarily store fluid dairy 

products for the length of time we did; however, with 

higher initial inoculum levels, the maximum populations 

we observed could easily be reached in a shorter time.” 

Researchers don’t yet know the infectious dose for 

Listeria in susceptible humans — infants, pregnant 

women and immunocompromised people. It may be as 

low as 100 to 1,000 cells. A quart of milk could reach 

these numbers if contaminated with just a few cells and 

held long enough for the bacterium to grow, Marth 

notes. 
For more information contact Elmer Marth, Dept, 

of Food Science, University of Wisconsin, Babcock 

Hall, 1605 Linden Dr., Madison, WI 53706. 608-263- 

2004. 
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Mother Nature’s Regulations on Food 
Safety 

by Roger W. Miller 

(Director of FDA’s Communications Staff) 

Reprint from FDA Consumer/April 1988 

Mother Nature is a bureaucrat. 
That may come as a shocker, but in 
fact she has a quite complete Code of 

Regulations. Take food handling, for 

example. Mother Nature wrote the 

book on that, and you’d better follow 

the rules or your tummy may act like 

it wants to get up and leave. 

Mother Nature’s regulations say 

that food has to be handled, stored and 

cooked properly. Incorrect handling 

and preparation of foods can bring into 

play another set of regulations put out 

by Mother Nature: the rules on toxic 

bacteria and other microorganisms. 
Those rules permit these varmints to 
grow very fast under the right condi¬ 

tions, bringing on unnecessary illness. 

And the unnecessary illnesses add 

up. FDA experts estimate that 21 

million to 81 million cases of diarrhea 

a year are caused by food-borne 

microorganisms. And that’s just one 

relatively minor consequence of not 

following the rules. Chronic ailments 

such as kidney damage, arthritis, and 

heart problems are other possible con¬ 

sequences. 

Among the microorganisms that 

plague us, bacteria are the main cul¬ 

prits. That might be expected because 

bacteria are everywhere - in plants, on 

animals and people, even in the soil. 

In fact, a teaspoon of soil contains 

about 2 billion bacteria, and the human 

body carries 150 kinds of bacteria that 

number some 100,000 billion! They 

oumumber the ceils in the human body 

10 to 1. But only a small number of 

bacteria are harmful. Some, in fact, 

are beneficial and are used in making 

food. They have impressive names, 

such as Streptococcus lactis, used to 
make buttermilk, and Lactobacillus 

bulgaricus, used to produce yogurt. 

Beneficial bacteria are also found in 

the intestinal tract, where they aid in 

digesting food. 

And even those bacteria that harm 

humans can’t do so without assistance. 

In an attempt to make the rules fair. 

Mother Nature decreed that bacteria 

will need food, moisture, warmth and 

time to do their work. Very high 

temperatures kill them. Cold stops or 

slows their growth. But she gave them 
a keen mind for multiplication. Given 

the right conditions, some of them can 

double their numbers every 20 min¬ 

utes. 

Mother Nature also deprived bac¬ 

teria of a means to get around by 

themselves. But she let them hitchhike 

if they could find a ride, and their 

hitchhiking often results in cross-con¬ 

tamination. When they cling to a 

knife that is used on different kinds of 

foods, they get a lift from one to the 

next. 

Mother Nature didn’t distribute 

her Code of Regulations widely (some 

say not at all), so we’ll sum it up for 

you here. 

SHOPPING 

Don’t buy foods in dented, rusty, 

bulging, or leaky cans, or in cracked 

Jars or jars with loose or bulging lids. 

If you have them, don’t’ use them. 

Did you every notice that most super¬ 

markets have the frozen foods section 

located at the end of a normal shop¬ 
ping tour? That’s so you will select 
them last, giving them less time to 

thaw. When you’ve finished shop¬ 

ping, don’t dally on the way home. 

Get the frozen items and perishables, 
such as meat and dairy products, into 

the refrigerator as soon as possible. 

EQUIPMENT 

All food preparation equipment 

must start out clean and stay clean all 

through the meal-making. Let’s start 

with one of the most important pieces 

of equipment: YOU. 
Your hair and body should be 

clean. If your hair is long, cover it 

with a cap or net. Wash your hands 

before starting any meal preparation, 

and wash them again between han¬ 

dlings of food, after using the bath¬ 

room, and after smoking. Projjer hand 

washing requires soap, warm water, 

and at least 20 seconds of working the 

soap into the hands, including the fin¬ 

gernail area and in between the fin¬ 

gers. 

Don’t smoke on the job. (Better 

still, don’t smoke at all.) If you have 

a sore or bum on either hand, keep it 

covered with a bandage, and keep the 

sore away from foods. Also, take off 

jewelry such as rings and bracelets 

before starting to make a meal. They 

provide good places for bacteria to 

congregate. 

Keep the refrigerator clean, and 

check the temperature occasionally. 

The main part of your refrigerator 

should be no warmer than 40 degree 
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Fahrenheit, and the thermometer in the 

freezer should register no more than 

zero degrees Fahrenheit. 
Use clean utensils at the start and 

wash them with soap and warm water 

after each use. Likewise with the 

cutting board. All equipment that is 

handled or comes in contact with food 

should be washed between each step 

of preparation. This includes the 

counter tops and that little blade on the 

automatic can opener. 

STORAGE 

The simple rule is: Keep hot 

foods hot and cold foods colds. The 

danger temperature zone - in which 
bacteria and other microorganisms 
propagate best - is from 40 F to 140 

F. Wrap and cover foods that you put 

in the refrigerator so they won’t leak. 

Make sure that neither the refrigerator 

nor freezer areas are so stuffed that 

air can’t circulate. Poor circulation 

will cause temperatures to rise. 

Don’t let cooked or refrigerated 

foods such as meats and salads sit 

around at room temperature. Re¬ 
member, the bacteria in some foods 

can double in 20 minute. However, 

dry foods should be kept at 60 F to 70 

F. 

Store hot leftovers in small, shal¬ 

low containers. That will hasten 

cooling. If the food cools too slowly, 

bacteria can multiply. For the same 

reason, leftover meats should be cut 

into slices of three inches or less. 

REHEATING AND THAWING 

To be sure that harmful microor¬ 

ganisms in foods to be reheated are 
destroyed, always reheat to at least 
165 F. 

Thaw foods as quickly as pos¬ 

sible, but never thaw frozen foods at 

room temperature. The safe ways to 
thaw are: 

•in the refrigerator, or in a bath 

of ice cubes in the sink or a large 

tray. 

•under cold, running water. 
•in a microwave oven. 
•as part of the cooking process. 

When that grandest of bureau¬ 

crats, Mother Nature, wrote the rules 

on food poisoning, she threw in one 

loophole for bacteria. She allowed all 

of the harmful ones to be tasteless, 

colorless and odorless. So, we can’t 

always rely on our eyes or noses to 

tell us if what we’re preparing will be 

welcomed by our stomachs. 

And one other thing about The 

Lady: She seems to be rewriting the 

rules all the time. As a result, we find 

new pathogens (disease-producing 
organisms), or some old ones that 

have lain relatively dormant may sud¬ 

denly stir up trouble. 

All of which makes following the 

rules we know about that much more 

important. 

MICROBIOLOGY 

FOOD, BEUERRGE, ENUIRONMENTRL 

CONTRACT RESEARCH — SPECIAL SERUICES — CONSULTATION 

EI^RGNG PATHOGENS: 

Listeria 

Yersinia 

RAPID METHODS; 

UslfiliA 
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 

lAMFES Sustaining Member 
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Stop by our Exhibit at the lAMFES Annual Meeting 
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DISINFECTANT MAT™ 

FINE FILTRAHON 
It^ In the bagi 

A Step in the 
Right Direction 
For Footwear Sanitation 

• Scientific design has proven effective 
in years of food & dairy plant use. 

• Flexible rubber fingers brush bacteria- 
carrying matter from shoe. 

• Finger design holds shoes out of ac¬ 
cumulated sediment. 

• Unlike ordinary footbaths, shoe sole is 
lowered to a proper depth into clean 
disinfectant solution only. 

• High walls hold up to 5 qts. of solution. 

Using filter bags with the 
flow from inside out 
makes contaminant 
removal swift and sure. 

New multi-layer felt 
bags make filtration to 
one-micron levels possi¬ 
ble, and at temperatures 
to 325*^. 

New housings of elec- 
tropolished 316 stainless 
steel conform to USDA/3A 
dairy standards. All inter¬ 
nal surfaces can be seen, 
and cleaned in place. 

Write or call for 
catalog. 

ROSEDALE 
PRODUCTS, INC. 
P.O. Box 1085 
ANN ARBOR, Ml 48016 
Toll-Free 1-800-821-5373 
(In Mich. 313-665-8201) 

AUUU iMiJI 
Cross section of Disinfectant Maf" 

Disposable, non-poisonous Trapper LTD is the ideal way to capture 
and monitor mice, roaches and other insects. 

Prebaited Trapper LTD is coated with a powerful adhesive that holds 
pests tight in the widest range of temperatures. 

Easy to use, simply peel back the special release paper and place flat 
against walls or in corners. In dusty areas. Trapper I^D can be folded 
into a covered glue trap. 

Trapper LTD — the last touch down for mice and insects, the last 
word in glue traps for you. 

Olk'Il I^ahorcUork's. I iic-. 
Madison. Wl 53704 U.S.A. 

1-800-472-8339 Wisconsin 

Nelson-Jameson 1 -800-826-8302 other States 
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Are Pesticides Friend or Foe? 

The only way food service professionals and other 

consumers can answer that question is by learning 

more 

Elaine McLaughlin, M.S., R.D. 

United Fresh Fruit and Vegetable Association 

Reprint front School Food Service Jounal/January 1988 

When you think of pesticides, what image does it 

conjure up? 

“I feel piositive about pesticides,” says Wanda Grant, 

food service director of Federal Way School District near 

Seattle, Wash. “Pesticides are needed to control bacteria 

and insects in fresh produce. You can’t keep fresh fruits 

and vegetables on the market year round without them.” 

Pesticides also allow consumers to obtain an excellent 

product, according to Myma Rowe, food service director 

and dietetic technician of Pasco School District in Wash¬ 

ington. “Realistically, we need them to produce a quality 

product,” she says, explaining that in her rural community 

people have a healthy respect for pesticides. 

The public usually only hears about the dangers of 

pesticides - is this accurate or just a small part of the big 

picture? As food service professionals serving the 

nation’s future generation, it is important to know the 

whole story about them. 

What are pesticides? 
Being informed begins with knowing exactly what a 

pesticide is. Federal law defines a pesticide as “any 

substance or mixture of substances intended for prevent¬ 

ing, destroying, repelling or mitigating any pest.” 

About 13 percent of all pesticides are sold for home 

and garden use. These include household cleansers, 

bleaches, pet flea collars, rat poisons and insect repellents. 

Industry, such as water treatment plants, accounts for 

20 percent of pesticide use. Another 14 percent are used 

by institutions such as restaurants and hospitals to control 

germs and insects. 

Agriculture and forestry account for the remaining 53 

percent. 

Who needs them? 
The most obvious benefits of pesticide use are low- 

cost and abundantly available, attractive fruits and vege¬ 

table. According to a U.S. Office of Science and Technol¬ 

ogy Policy study, pesticides allow farmers to produce an 

average increased crop yield of 36 percent. This helps 

meet the needs of the world food supply. 
Are they safe? 

No chemical can be “proven” safe. As stated by M. 

Alice Ottoboni, Ph.D., author of The Dose Makes the 

Poison, at some dose, any substance has an adverse effect 

- even aspirin and sugar have dangerous levels. 

Normal exposure to pesticides is extremely minute. 

With advanced technology residues are detectable at ex¬ 

tremely low levels. Even though such small levels are 

measurable, no one can evaluate their significance. 

Taking this into consideration, federal guidelines for 

application have built in a broad margin of safety. Many 

food service directors are confident in the safety of the 

food supply, but encourage staff to follow sensible sanita¬ 

tion procedures. 

“My employees wash the products and their hands 

thoroughly,” Rowe says. “Washing produce usually takes 

any chemicals off that have adhered to the product. I have 

a greater fear of bacteria on people’s hands than I do of 

pesticide residues.” 

She adds she feels confident in the federal 

government’s role of setting and policing guidelines that 

ensure consumers’ safety. 

What laws regulate pesticide use? 
Pesticide residues in food are regulated by the Federal 

Food, Drug and Cosmetic Act and Federal Insecticide, 

Fungicide and Rodenticide Act. The Environmental Pro¬ 

tection Agency’s Office of Pesticide Programs registers 

pesticides licensed as safe after passing extensive tests and 

reregisters old pesticides to assure they meet current stan¬ 

dards. New pesticides are tested 10 to 15 years prior to 

EPA approval. 
Where can consumers turn for more information? 

One source of further pesticide information is the 
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National Agrichemical Program, developed by the United 

Fresh Fruit and Vegetable Association. 

“Our goal is to provide information to our members 

and the media for consumers,” says Claudia Fuquay, di¬ 

rector of the National Agrichemical Program, Congres¬ 

sional Relations. 

“I think consumers should relax. The federal govern¬ 

ment closely monitors the use of pesticides. People need 

to be more informed about the regulations, how they are 

enforced and the research that is being done to ensure that 

they are safe. If people knew specifics, they would have 

more confidence in our food supply.” 

John Wessel, director of FDA’s Contaminants Policy 

Staff, adds that produce is safe and compliance to pesti¬ 

cide regulation should not be a concern. 

“I can speak from the food products that we sample,” 

he says. They comply with the standards that we 

set...Pesticides are expensive. Farmers use bare bones 

when they are ^plying them. They are careful as to how 

they select and use them.” 

According to Grant, she is leery of produce grown 

without pesticides. “A while back I bought some produce 

that was grown organically from a local farmer,” she says. 

“There were insects in the cabbage. There were weevils 

in the apricots. I believe there are more health hazards 

without pesticides because of infestation by pests.” 

Lester Crawford, administrator of USDA’s Food and 

Safety Inspection Service, says all consumers should have 

confidence in the safety of pesticides and should be better 

informed. 

“People don’t seem to realize that they must trade the 

worm in the apple for a safe, beautiful product by using 

pesticides,” he adds. 

For more information about pesticides, send a legal 

sized, self-addressed, stamped envelope to the United 

Fresh Fruit and Vegetable Association, Dept. "P", Box 

1339, Alexandria, VA 22313. 

CIP Systems 

No 
Strings 
Attached 
You want to be self sufficient. And when 
you need a CIP system, you want high 
quality and easy maintenance. 

Custom Control Products Inc. develops 
CIP systems that meet your needs. All 
these systems feature commercially 
available, Solid state programmable 
controllers. 

Custom Control Products Inc. believes 
your concerns are our concerns. Our 
staff of engineers is always available to 
answer simple questions or help you 
solve complex problems. 

So don’t get tripped up in the strings 
attached to home grown systems. Avoid 
equipment that is high in service calls 
and low in productivity. Call Custom 
Control Products for a system that is truly 
self sufficient. 

% 
Custom Control Products Inc. 

Call us at 414 637 9225. We’ll answer 
your questions and get you in touch with 
a distributor from our nation-wide 
network. New distributor inquiries always 
considered. 
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Stop by our Exhibit at the lAMFES Annual Meeting 

DISPOSABLE TEMPERATURE 
RECORDER 

“SIMPLY RELIABLE” 

The D.T.R. temperature recorder is 
the most cost-effective, 100% tam¬ 
per proof, and non-battery operated 
disposable instrument which accurate¬ 
ly records intransit load temperatures. 

TEMPERATURE RECORDERS 

TOLL FREE (800) 843-0937 
IN CALIF. (209) 526-8691 

DTR COMPANY, LTD. 
P.O. BOX 4101, MODESTO, CA 95352 

lAMFES Sustaining Member 

Please circle No. 139 on your Reader Service Card 

YOU DONT ALWAYS GET WHAT YOU PAY FOR.. 
SOMETIMES YOU GET MORE! 

At LAKE PROCESS SYSTEMS, INC. 
you don’t have to pay more to get more; 
our quality workmanship makes the difference. 
Design and installation of process piping 
for dairy, food and pharmaceutical plants 
are tailored to meet our customer’s needs. 
Custom fabrication and installation of the 
following give us the opportunity to create 
an efficient and safe plant. 

NEW 
• BALANCE/SURGE TANKS - in compliance with 

P.M.O. sec. 7, ISp, 16p 
• CONTROL SYSTEMS FOR ALL PROCESSING 

NEEDS 

• BATCH AND CIP TANKS 
• PROTOTYPE EQUIPMENT 
• MODULAR SYSTEMS 

LAKE PROCESS SYSTEMS, INC. 

27W929 Commercial Avenue • Barrington, Illinois 60010 

312-381-7663 

Please circle No. 206 on your Reader Service Cara 
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Selling Nutrition: 

SfiouCd !J^oo(C ^ack^es 

Carry OCeaCtfi Messages? 
(Reprint from FDA ConswnerINovember 1987) 

Food products could carry health messages on their 

labels, so long as the information is true and certain 

criteria are met, under a recent proposal by the Food and 

Drug Administration. 

In proposing the new policy in the Federal Register 

last August 4, FDA said it “believes that it is important to 

consider ways to improve the public’s understanding 

about the health benefits that can result from adhering to 

a sound and nutritious diet.... The rapid growth of scien¬ 

tific and public interest in nutrition argues for recognition 

and dissemination of such new knowledge, and food labels 

offer one appropriate vehicle for this dissemination.” 

FDA cited three principal factors for proposing the 

change in its present policy: 

•The growing amount of scientific evidence suggesting 

that there is a link between diet and various illnesses, such 

as cancer and coronary heart disease, and that people can 

reduce their risk of those diseases by eating more or less 

of various types of foods. 

•Consumers’ interest in learning more about how to 

improve their diets, avoid diet-related illnesses, and gener¬ 

ally stay healthier. 

•Food industry interest in marketing and promoting prod¬ 

ucts for their potential health benefits. 

Consumers More Aware 

As the agency noted, consumers have become “in¬ 

creasingly conscious of the relationship between diet and 

health,” and food manufacturers have been interested in 

finding ways to convey to consumers “how specific foods 

may be used to improve one’s diet, thereby promoting 

good health,” 

For years, FDA used its legal authority - and the 

courts - to prohibit the food industry from making specific 

health claims on the labels of food products, especially 

those it felt were fraudulent, misleading, unproven, and 

potentially hazardous to public health. The agency took 

the position that foods with health claims were either 

misbranded under the law or that the claims made on 
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labels amounted to drug claims whose safety and effec¬ 

tiveness had to be demonstrated. 

FDA’s basic authority stems from provisions of the 

federal Food, Drug and Cosmestic (FDC) Act and various 

regulations that spell out how industry must present nutri¬ 

tion information on food labels and rule out certain types 

of claims. 

“While effectively protecting the public from fraudu¬ 

lent, unsubstantiated, and potentially dangerous claims, 

the law, regulations, and past legal precedent in this area 

have also had the effect of generally discouraging use of 

any health-related messages on food labeling,” the agency 

said in its August proposal. 

Criteria Listed 

The proposal lists four criteria to determine the 

“propriety of health-related claims and information.” The 

criteria, it stressed, would not change the agency’s basic 

interpretation of the requirements of the FDA Act or the 

legal precedent established from earlier court cases in¬ 

volving false or misleading claims. The criteria are: 

•The health messages or claims made on food labels 

must be truthful and not misleading to consumers, and 

they “should not imply that a particular food [can] be used 

as part of a drug-like treatment or therapy-oriented ap¬ 

proach to health care.” Further, the information “must not 

overemphasize or distort the role of a food” in promoting 

good health. 

•The claims must be supported by “valid, reliable, pub¬ 

licly available scientific evidence ... and should conform 

to generally recognized medical and nutritional prin¬ 

ciples” for a sound, total diet. The “weight of scientific 

evidence” must support a health claim to ensure that the 

“substance of the message has achieved sufficient [scien- 

tiflc] recognition to be appropriate and nonmisleading.” 

•The claims must indicate clearly that good nutrition is 

the result of the total diet and not a result of eating a 

specific food or foods. That requirement conforms to the 

traditional advice of most nutrition experts that people 



should eat a varied but balanced diet of nutritious foods. 

Nutrition labeling would be mandatory on any product 

making a health claim. In general, the purpose of the 

nutrition label is to inform consumers about the amount of 

calories, protein, carbohydrate, fat, sodium, and certain es¬ 

sential vitamins and minerals present in each serving of a 

product. In 1973, FDA began requiring manufacturers to 

include nutrition information if a nutrition claim is made 

on the label or if a nutrient is added to the product. Also, 

a regulation to specify how information on fat and choles¬ 

terol content should be present on food labels was pro¬ 

posed by FDA in November 1986. 

To supplement this nutrition labeling information and 

make it more meaningful to consumers, FDA over the 

years has conducted public education campaigns on so¬ 

dium, cholesterol, and overall nutrition. 

Market Impact Studied 

The potential impact of being able to market foods 

with specific health messages was clearly demonstrated by 

the Kellogg Company, which, in October 1984, launched 

an aggressive, nationwide advertising campaign that pro¬ 

moted the merits of a high-fiber, low-fat diet for reducing 

the risks of some kinds of cancer. The message was 

endorsed by the National Cancer Institute (NCI). 

The package labeling for Kellogg’s All-Bran and 

other high-fiber Kellogg cereals carried a message in the 

form of “preventative health tips from the National Cancer 

Institute.” Stating the NCI “believes eating the right foods 

may reduce your risk of some kinds of cancer,” the label 

advised consumers to eat a well-balanced diet - including 

foods low in fat and high in fiber and fresh fruits and 

vegetables - and to maintain proper weight. 

The Kellogg promotion was the subject of a study in 

the July-August 1987 issue of Public Health Reports, a 

journal of the U.S. Public Health Service. The study was 

done by Alan S. Levy and Raymond S. Stokes, who are 

with the division of consumer studies in FDA’s Center for 

Food Safety and Applied Nutrition. 

The study found Kellogg’s campaign was effective in 

boosting sales of high-ilber cereal products, such as 

Kellogg’s All-Bran, to the detriment of low-fiber cereals. 

For more on the study’s findings, see “Selling High-Fiber 

Cereals” in the Ufxlates section of the September 1987 

FDA Consumer. 

The regulation proposed last August acknowledged 

that FDA has no pre-market approval authority concerning 

health messages. “Manufacturers may make health-re¬ 

lated claims on food labels that conform to these guide¬ 

lines without prior approval, with the understanding that, 

if a manufacturer fails to adhere to the criteria, the prod¬ 

uct and the manufacturer’s activity may be subject to 

regulatory action,” FDA said. The agency said it would 

be willing to meet with any manufacturer who wants to 

“consult with the agency on health-related claims before 

making changes in existing labeling.” 

In addition, the proposed regulation provides for the 

formation of a government committee to develop examples 

of the kinds of health messages that would be acceptable 

under the new criteria. The panel would be chaired by the 

commissioner of FDA and include representatives of other 

Public Health Service agencies and the Food Safety and 

Inspection Service of the U.S. Department of Agriculture. 

The Federal Trade Commission also would participate in a 

liaison capacity. The suggested health messages, which 

would be published in the Federal Register, could be used 

by food manufacturers if they so choose. 

FDA stressed that its jurisdiction applies only to health 

claims on food labels, since FTC has primary jurisdiction 

over food advertising. “Food advertising which is not 

labeling will continue to be regulated by the Federal Trade 

Commission,” FDA said. Similarly, health claims for meat 

and poultry products fail under the jurisdiction of USDA. 

FDA said it would work closely with these and other agen¬ 

cies on issues involving public health messages. 

Public Comment Sought 

Allowing the food industry to use food labels as a 

means of communicating health-related messages, FDA 

acknowledged, could raise “complex legal and procedural 

concerns.” 

“The agency believes that, if proper criteria are fol¬ 

lowed, it is possible to use the food label to communicate 

more explicit health-related information,” FDA said. 

However, the agency also made it clear in its August 

announcement that it was seeking public guidance in the 

formulation of its new health claims policy. For example, 

the proposed regulation specifically requests public com¬ 

ment on: 

Whether it is in the public interest to permit health infor¬ 

mation, including information on specific diseases, to 

appear on food labels. 

Whether the proposed criteria are reasonable. 

How much scientific evidence a manufacturer would 

need to support a health claim or message. 

What priority FDA should give to any future enforce¬ 

ment actions “against the use of therapeutic or misleading 

health-related information on food labeling.” 

Whether there is “sufficient scientific data and informa¬ 

tion” to support the use of health claims on dietary (vita¬ 

min and mineral) supplements. 

Limited Use Seen 

The proposed regulation would permit manufacturers 

of vitamin and mineral supplements to maiket their prod¬ 

ucts with health messages or health claims, if the claims 

met the proposed criteria. However, FDA said that it 

probably would be more difficult for dietary supplements 

to meet the criteria because of a general lack of scientific 

data linking dietary supplement use to improved health, 

other than in preventing nutrient deficiency diseases. 

“Although supplements are useful for individuals 
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suffering from particular nutrient deficiencies, the avail¬ 

able scientific information and data regarding good nutri¬ 

tion and health ... focus primarly on the role of traditional 

[or conventional] foods, not dietary supplements,” FDA 

noted. 
This position is supported by the Dietary Guidelines 

for Americans, published by USDA and FDA’s parent 

Department of Health and Human Services. The guide¬ 

lines stated that people who eat a wide variety of foods 

rarely have to take a vitamin or mineral supplement and 

that “there are no known advantages to consuming excess 

amounts of any nutrient.” 

The principal exceptions to this general advice are 

women who are in their childbearing years, are pregnant, 

or are breastfeeding, the elderly and “very inactive” 

people, and infants with special nutritional needs. In all 

instances, the guidance of a physician or dietitian is rec¬ 

ommended. 

Audio Cassettes 

of the 
lAMFES 75th Annual 

Meeting 

Convention Recordings International 

Inc., will have audio cassettes avail¬ 
able for sale at the Annual Meeting 

July 31 - August 4. The cost is 

$7.50 at the meeting or $8.50 in¬ 
cluding shipping. For more informa¬ 

tion write or call: Convention Re¬ 

cordings International Inc., 13030 

Starkey Rd., Suite 5, Largo, FL 

34643, 813-581-2196. 

Listeria and Salmonella testing 
Qhiietiir pfogtams for the Food dnusrer |p,^ygjjy 

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 consulting 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 little as 3 days. Reliable, timely results will allow: 

• 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 

Shuster South, Div. 
1057 W. Peachtree Street 
Atlanta, GA 30309 
(404) 876-7600 
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MUAHNE' 
SINCE 1949 

THE WORID LEADER IN ULTRAVIOLET DISINFEaiON 

I 

I 

For further information and pricing, please colh ^ Aquafine Corporation 

AQUAFINE USA-East 
Pureflow 
Division of So. Ind. Sales 
4940 Lavista Road 
Tucker, GA 30084 
404-939-7715 
FAX: 404-939-5481 

AQUAFINE USA 

Corporate Office 
25230 West Ave. Stanford 
Valencia, CA 91355 
805-257-4770 
800-423-3015 (outside California) 
TELEX: 651398 
FAX: 805-257-2489 

AQUAFINE INTERNATIONAL 
Aquafine U.K., Ltd. 
20 Park Street 
Princes Risborough, Bucks 
England HP 17 9AH 
Phone: #011-44-8444-6024 
TELEX: 837268 
FAX: 44-8444-2027 

lAMFES Sustaining Member 
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ADD TESTING & RESEARCH, INC. 

This 
publication 
is available 
in microform. 

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, Ann Arbor, Ml 48106. 
Call us toll-free for an immediate 
response: 800-521-3044. Or call 
collect in Michigan, Alaska and 
Hawaii: 313-761-4700. 

□ Mease send information about these titles: 

Company/Institution 

Universify 
Microfilms 

International 

19 Addison PL., Valley Stream 
N.Y. 11580 

(515) 568-9197 

ACCURACY, FAST SERVICE, REASONABLE FEES 

<X»MPLETE CHEMICAL ANALYSIS 

Classical 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 AOULTRATION IN FOODS (cheese. oUve oU, etc.) 

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

USTERIA TESTING. SALMONELLA TESTING IN 2 DAYS. 

•ESSENTIAL OIL PROFILES BY GLC. 

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

•CONSULTATION FOR FOOD INDUSTRY. 

•DIRECTED BY A. CHENOUDA, PH.D. 

Please circle No. 147 on your Reader Service Card 

IS "SINISTER LISTERIA" BUGGING 

YOUR FOOD OPERATION??? 

IF SO - LET 

CHEMLAND HELP SOLVE YOUR 

LISTERIA PROBLEM >oNOW! 

LISTERIA PROGRAM - MOW IM FORCE 

MEETING THE NEEDS OF 
THE FOOD PROCESSING INDUSTRY 

CHEMLAND, INC.^1298 SOUTH WALNU>P.O. BOX 2999^TURLOCK, CA 9538VTELEPHONE 209-668-4405 

Tennessee Planf1792 LATHAM STREET-P.O. BOX 161323*MEMPHIS, TN 38116-TELEPHONE 901-775-1010 
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Seafood Processing and Sanitation 
Tapes Available 

Damien A. Gabis 

NEW lAMFES Secretary 

Damien A. Gabis through vote of the lAMFES mem¬ 

bership will begin his term on the lAMFES Executive 

Board in August, 1988. 

Damien Gabis is presently the President of Silliker 
Laboratories, Inc. in Chicago Heights, Illinois. In adjunc¬ 

tion with Silliker Labs., Damien is an associate professor 

working in the Biology Department with the Illinois Insti¬ 

tute of Technology in Chicago, Illinois. Prior to his work 

in Chicago, he was a bacteriologist on the Board of 

Health in Steubenville, Ohio. 

Damien received his Bachelor’s degree from the Col¬ 
lege of Steubenville, Ohio in Biology and his Master’s 

degree from the University of Kentucky in Dairy Science- 

Bacteriology. He continued on to receive his Doctorate 

from North Carolina State University in Food Science- 

Microbiology. 

Damien has a long list of publications and presenta¬ 

tions. He is a member of several committees and others 

professional public service groups such as: the American 

Assoc, of Cereal Chemists Committee on Microbiological 
Methods, American Council of Indpenedent Lab, Food 

and Drug and Agriculture Committee, a member of IFT, 

and a Graduate Student Adviser with the Biology Dept, 

at Illinois InsL of Technology. He has been a member of 

lAMFES since 1974. 

Want to improve your processing plant’s sanitation 
and processing procedures? Training your employees 
should be the first step. 

To help the plant manager train employees ~ five 

valuable video tapes will soon be available from the 

National Fisheries Institute. The newest training tape is 

titled “Pest Control in Seafood Processing Plants.” 

The 26 minute tape covers procedures to control 

flies, roaches, mice, rats and other common pests associ¬ 

ated with food processing operations. 

Other seafood processing training tapes that are 

available and are planned for the near future include: 

“Blue Crabmeat Pasteurization” - Available now - A 

20 minute training videotape explains how Blue Crab 

processors can produce a safe, wholesome pasteurized 
crabmeat product. An excellent “how to” film and a 

“must” for the Blue Crab meat producer. 

“Container Seam Evaluation” - Available now - A 

32 minute training videotape explains to the processor 

how to conduct a “tear down” and analyze for possible 

can seam defects. This videotape is specifically geared 

toward the seafood canner who thermally processes 

seafood. 

“Smoked Fish Processing” - Available in Sumner 

1988 - This videotape will cover the basic operations 

necessary to safely and properly smoke fish, including 

raw product handling, brining, drying, smoking and 

packaging and distribution. 

“Personal Hygiene” - Available in Summer 1988 - 

This videotape will address the importance of proper 

personal hygiene habits as an integral part of an overall 

sanitation program. Emphasis is placed on illustrating 

the significance and control of microbes, filth and other 

possible food contaminants. The program is designed to 

help processors meet the requirements of FDA’s Good 

Manufacturing Practice Regulation. 
“Plant Cleaning and Sanitation” - Available late 

1988 - This videotape wil discuss how to properly organ¬ 

ize an effective in-plant cleaning and sanitation program. 

Aspects of plant cleaning covered include: dry clean up 

procedures; washing, including types of cleaners, and 

cleaning systems; sanitizing; and follow-up monitoring of 

the cleaning operation. 

The tapes are produced in cooperation with the 

Virginia Polytechnical Institute, Blacksburg, Virginia. 

All tapes are available in both 1/2" VHS and Beta 

formats and can be purchased for $49.50 each (includes 

postage and handling). Orders may be directed to Roy 

Martin, Vice President, Science & Technology, National 

Fisheries Institute, 2000 M St., NW, Suite 580, Washing¬ 

ton, DC 20036. 202-296-5170. 
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National Mastitis Council Meeting 
Held in Reno 

The National Mastitis Council (NMC) held it’s 

annual meeting February 8-10 in Reno, Nevada. J. 

Woodrow Pankey, Ph.D., research scientist at the Univer¬ 

sity of Vermont, was elected president of NMC. Pankey 

served as Vice President of NMC in 1987. Dr. Paul D. 

Thompson, President of Dairy Equipment Co., Madison, 

Wisconsin, was elected Vice President. In this capacity, 

Thompson will serve as program chairman for the 1989 

NMC annual meeting to be held in Tampa, Florida. 

John B. Adams, Director of Regulatory Affairs, National 

Milk Producers Federation, Arlington, Virginia, was re¬ 

elected Secretary/Treasurer. 

The National Mastitis Council works to enhance the 

quality of milk and dairy products through educational 

and research efforts aimed at mastitis control. Members 

of the organization include all segments of the dairy in¬ 

dustry with an interest in the production of high quality 

milk. By bringing these groups together, NMC provides 

the industry with a national forum to address the prob¬ 

lems of mastitis and related milk quality concerns. 

For more information, contact the National Mastitis 

Council, 1840 Wilson Blvd., Arlington, VA 22201. 

703-243-8268 

Osteoporosis Prevention Begins 
with Diet 

Women, especially those over 40, are most likely 

to have osteoporosis, a crippling bone disease. So it’s 

only fitting that Osteoporosis Prevention Week begins 

on Mother’s Day, May 8. 

“Preventing osteoporosis begins, but doesn’t end 

with a good diet,’’ says Dr. Mary Kinney Sweeten, a 

nutritionist with Texas A&M University’s Agricultural 

Extension Service. “Exercise, genetics, and estrogen 

have also been shown to affect the occurrence of this 

disease.” 

“For the past several years, prevention efforts have 

focused on getting people to consume enough calcium- 

rich foods beginning in childhood, to slow down the rate 

at which bones lose calcium as a natural part of aging,” 

she says. 

“Research studies show that most adult women are 

consuming less than two sevings, and teenagers are 

getting less than the four servings of dairy products they 

need each day,” adds Sweeten. 

Calcium supplements have grown in popularity 

because women are concerned about inadquate diets, but 
the nutritionist says supplements may not be the best 
solution. 

“Calcium doesn’t work alone in the body,” she says. 

“Since other nutrients are needed to help absorb the 

mineral, eating a wide variety of foods is recommended.” 

For example. Sweeten reports that research con¬ 

ducted by the U.S. Department of Agriculture’s Human 

Nutrition Research Center has documented the influence 

of the element boron in calcium absorption and in regu¬ 

lating the nutrients and hormones involved in bone 

building. 
After switching from a very low boron intake to an 

ample intake of 3 milligrams per day, the women 

participating in the studies lost 40% less calcium. 

“The average daily intake of boron is estimated to 

be 1.5 milligrams. Yet 3 milligrams can be easily gotten 

by eating lots of fruit, especially apples, pears and 

grapes, and eating leafy vegetables, nuts and legumes,” 

the nutritionist says. 
She maintains that a balanced diet which includes 

dairy products, protein foods, fruits and vegetables and 

grain products each day can supply adequate amounts of 

nutrients. 
While good nutrition and adequate calcium intake is 

the key to osteoporosis prevention. Sweeten says women 

can also take other steps to help avoid the disease. 

“Regular exercise is important for keeping bones 

healthy. Weight-bearing exercise, such as walking, will 

lead to denser, stronger bones.” 

“Giving up smoking is also important, since besides 

heart disease and lung cancer, smokers are also at greater 

risk for developing osteoporosis,” she remarks. 

The nutritionist says that post-menopausal women 

may also want to consult with their physicians regarding 

estrogen therapy, since loss of the hormone can lead to 

increased risk of osteoporosis. 

Contact: Mary Kinney Sweeten, 409-845-1735 for 

more information. 

Copesan Offers Complimentary Pest 
Control/Sanitation Newsletter 

The “Copesan Pest Control and Sanitation Newslet¬ 

ter” is now available to managers of businesses involved 

in food and beverage productions, distribution and 

storage. Published by Copesan Services, Inc., Milwau¬ 

kee, Wisconsin, the quarterly newsletter provides current 

information on preventive pest control, sanitation tech¬ 

niques, insights on government regulations and on related 

industry issues. It is written by a noted pest control 

industry consultant, C. Douglass Mampe, M.S., Ph.D. 

There is no charge for subscriptions. 

Copesan Services is the world’s largest network of 

privately-held, full-service pest control companies. 

Copesan provides pest control and sanitation services for 

regional and national businesses throughout the United 

States, Canada, Mexico and the Carribean. 
For more information, contact: Dan Rankin at 414- 

476-1181, or write: Copesan Services, Inc., 2949 N. 

Mayfair Rd, Milwaukee, WI 53222. 
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Dr. Emil Mikolajcik Recipient of the 
ACDPI Research Award 

Dr. Emil Mikolajcik, Department of Food Science 

and Nutrition, Ohio State University received the 1988 

American Cultured Dairy Products Institute (ACDPI) 

Research Award sponsored by Nordica International at 

the Institute’s recent conference in Newport Beach, Cali¬ 

fornia. The award, consisting of a permanent plaque and 

a $1,000 check, is given annually to a college professor 

whose research has significantly benefited the cultured 

dairy foods industry. 

L to R: Tedd Wittenbrink (recent ACDPI Board 

Chairman), Meadow Gold Dairies; Fran Lavicky, Nordica 

International; 1988 Research Award recipient Dr. 

Mikloajcik; Earl Carter (ACDPI Board Chairman), Hol¬ 

land Dairies, Inc. 

According to Institute Vice President/Secretary Dr. 

C. Bronson Lane, the March 13-16 Annual Meeting 

received high marks from the 230 individuals from proc¬ 

essing and supply concerns throughout the United States 

and Canada. 

For more information contact C. Bronson Lane, P.O. 

Box 547813, Orlando, FL 32854-7813, (305) 628-1266. 

Meat industry Must Change to Meet 
Consumer Needs 

The red meat industry needs “a new creative 

offense” to meet the nutritional needs of consumers, ac¬ 

cording to an associate director of the University of 

Minnesota’s Agricultural Experiment Station. 

Consumer demand for “Hte” foods and more empha¬ 

sis on preventive health care and diet are “extremely 

positive changes for consumers and the meat industry,” 

said C. Eugene Allen, who is also dean of the 

University’s College of Agriculture. 

“At times, all of us associated with the red meat 

industry have been too defenisive about fat, cholesterol 

and saturated fatty acids,” Allen said March 23 in a talk 

to the Midwestern Section Meeting of the American 

Society of Animal Science in Des Moines, Iowa. 

“Even though we were not wrong on a number of 

issues, we probably missed some opportunities because 

of a defensive posture. For example, it’s surprising that 

the red meat industry is only now beginning to market 

the branded beef concept when societal changes have 

suggested it for some time. 

“The entire food and meat industry needs to woric 

together. There’s nothing to be gained in the long term 

by intense species competition based on marginal claims 

of differences in nutritional value,” he said. 

“Consumers have become more calorie conscious, 

while at the same time meat producers and processors 

are providing significant new retail products. We need 

more interaction among meat producers, educators and 

those concerned with human health. 

“Meat producers and processors need to increase 

investments in research and development if red meat 

products are to remain attractive and competitive for 

consumers. The research needs to start with improving 

our understanding of the basic biology of livestock and 

fundamentals of meat processing. 

“They extend to successful marketing of new or 

improved products that have meat or its constituents as a 

major part of the product,” Allen said. 

“The initiative of the dairy industry to significantly 

increase funding for public research on dairy products is 

an example of a commitment by a commodity group. 

This should be closely examined by the red meat 

industry as a coordinated effort among species,” he said. 

For more information contact Gene Allen, 612- 

624-5387. 

Thomas Knopp is the Winner of the 
ACDPI Student Essay Contest 

Winner of the fifth American Cultured Dairy 

Products Institute Student Essay Contest is Thomas 

Knopp (R), a dairy/food science major at Ohio State 

University. Mr. Knopp, who was provided an all 

expense paid trip to the Institute’s 1988 Annual Meeting 

in Newport Beach, California, presented his paper at 

this event, and was given a $500 cash award. Dr. 

Charles White (L), Dairy Science Professor at Missis¬ 

sippi State University, is Chairman of the Student Essay 

Contest Committee. 

For more information contact C. Bronson Lane, 

P.O. Box 547813, Orlando, FL 32854-7813, (305) 628- 

1266. 
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ATTENTION: Environmental Health 
Professionals and Industry 

Basic Supervision and Basic Management, Part I and 

Part n, considered as a unit, has been approved as 

designated courses in supervision for ten CEU’s or 100 

hours of training credit. The courses are designed to 

train environmental health practitioners and food industry 

supervisors and managers who have been promoted from 

technician to supervisor or who are seeking supervisory 

responsibility. The courses are accredited by the envi¬ 

ronmental quality departments and the public health de¬ 

partments in Alaska, Georgia, Idaho, New York, Texas, 

Wyoming and Washington. They are also accredited by 

the American School Food Service Association. 

These award winning, highly practical correspon¬ 

dence courses can be utilized to improve the skills of 

supervisors and managers in dealing with people and 

people-type problems. Over 3,200 individuals have 

enrolled in the Basic Supervision and Basic Manage¬ 

ment courses. Because of this volume of courses, 

Kendall Hunt Publishing Company, Customer Service, 

2460 Kerper Blvd., Dubuque, LA 52001, Phone 1- 

319-588-1451, will now handle the materials 

production, while Indiana State University will continue 

to be responsible for the professional process including 

grading and issuing of certificates and CEU’s. 

These courses present over 200 problem areas 

which are faced by the individual in his daily work. 

They were derived from thirty-two years of experience 

of Dr. Herman Koren, Professor of Environmental 

Health and Safety and Coordinator of the Environ¬ 

mental Health Program at Indiana State University. 

He has served in a great variety of work assignments 

including supervision, management and consulting 

positions, and has utilized this practical knowledge, 

understanding of people, and research skill to develop 

these courses. He is also author of the textbooks. 

Environmental Health and Safety, Vol. / and //, Perga- 

mon Publishing Company; Fairview Park, Elmsford, 

NY, which is currently being used worldwide. 

For further information contact Dr. Herman 

Koren, Professor of Environmental Health and Safety, 

Indiana State University, Terre Haute, IN 47809. 

When writing please include your name, address, and 

telephone number, or call 812-237-3077. 

Death of Steven J. James 

We are saddened to announce that Steven J. James, 

FDA, Milk Safety Branch, Washington, DC passed away 

during his sleep on the night of April 13 in Jackson, 

Mississippi where he was assisting and conducting a train¬ 

ing course on pasteurization tests and control. 

Steven is survived by his wife Marilyn, two sons, 

John and Jeff, who reside at 15 Brooks Ave., Gaithers¬ 

burg, MD 20877, and a daughter living in Colorado. 

A memorial scholarship fund has been established for 

the children’s education by the Kantrell Funeral Home, 
Kimball, NE 69145. 

Don’t Ignore Unseen Hazards From 
Termites & Carpenter Ants 

“Out of sight, out of mind,’’ is a dangerous philoso¬ 

phy when dealing with termites. These common pests 

are rarely seen or heard as they eat their way through 

life, but the destruction they cause is too great to be 

overlooked. 

“Each year termites cause more than $750 million in 

property damage,’’ says Dr. George Rambo, R.P.E., 

Director of Research, Education and Technical Resources 

for the National Pest Control Association, “and that’s 

more than tornadoes, hurricanes and other windstorms 

combined. They are by far our costliest structural pests.” 

Termites abound in every state except Alaksa and 

may be more visible at this time of the year when young 

termites emerge from their colonies in mating swarms. 

“But even if you don’t see a swarm, “ warns Rambo, 

“don’t be lulled into a sense of false security. Your 

home could be infested with termites or even carpenter 

ants and you would never see a swarm.” 

Many people tend to confuse carpenter ants with 

termites but explained that these ants can actually do as 

much or more harm than termites. Unlike termites, car¬ 

penter ants don’t eat wood as food but instead excavate 

galleries as homes. Their colony may nest in unsound or 

moist wood in your home or somewhere outside, merely 

entering your house to forage for food. Once either pest 

begins burrowing in the woodwork of your home, how¬ 

ever, its destructive habits can weaken structures and 

cause hundreds, if not thousands, of dollars worth of 

damage. 

Of all household pests, termites and carpenter ants 

are least susceptible to a do-it-yourself treatment. If you 

think that you might have a termite or carpenter ant 

problem, chances are you’ll need professional help in 

identifying and eliminating the pests. 

Because they burrow deeply into wood and often 

work undetected behind the walls of your home, they’re 

both hard to locate and difficult to get rid of without 

propier equipment. 

“If you suspect a problem,” says Rambo, “don’t 

delay calling an expert to check out the situation. 

Putting it off will only give pests time to entrench 

themselves more deeply and do more damage.” 

The National Pest Control Association warns that 

termites and carpenter ants are often undetectable to the 

untrained eye, but suggest looking for these telltale signs 

of a pest problem: 
-Piles of wood debris ejected by carpenter ants 

when carving out galleries; 
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-Large black (sometimes black and red) ants seen 

foraging for food in the kitchen, pantries, etc; 

-Swarms of winged insects, other than bees, around 

the outside of your home; 

-Obvious damage to wooden timbers in your home; 

-A distinct, dry rustling sound which can be heard 

behind walls under very quite circumstances. 

When seeking professional help, look for a firm 

that is a member of the national, state or local pest 

control association. These are established businesses 

which, through their association membership, have 

access to the latest technical information on chemicals, 

pests and treatment techniques. 

For more information on “How to Select and Use 

A Pest Control Firm” write to the National Pest 

Control Association, 8100 Oak Street, Dunn Loring, 

VA 22027. Please enclose $.25 for handling, and a 

stamped, self-addressed, legal-size envelope. 

Neogen Aflatoxin Testing Method 
Receives AO AC Approvai 

The Association of Official Analytical Chemists 

(AOAC) has approved the Neogen method for aflatoxin 

detection. It is the only immunoassay method for my- 

cotoxins to receive the association’s approval. 

Aflatoxins are a type of mycotoxin (mold toxin) that 

are present in many commodities and final products, 

including; com, peanuts, small grains, cottonseed, feeds 

and peanut butter. The toxins are known to cause many 

health problems in livestock, and have been found to be 

carcinogenic in laboraotry studies. 

The U.S. Food and Dmg Administration has set a 

regulatory action level for the presence of aflatoxins in 

foods and feed at 20 parts per billion. 

The Neogen method for aflatoxin detection received 

Interim Official First Action Approval in a decision on 

April 1,1988. The method was developed and is 

produced by Neogen Corporation, a Lansing, MI based 

biotechnology company. It is one of several mycotoxin 

diagnostic kits manufactured by the company and mar¬ 

keted under the trade name Agri-Screen . 

Approval of the Neogen method was the culmination 

of two years of collaborative studies by 15 AOAC 

collaborators in the U.S. and seven other countries. The 

Associate Referee was Dr. Douglas Park, formerly of the 

U.S. Food & Drug Administration (now with the Univer¬ 

sity of Arizona). The study was jointly sponsored by the 

AOAC and the International Union of Pure and Applied 

Chemistry (lUPAC). 

AOAC is a scientific organization whose member¬ 

ship is composed of scientists, U.S. federal and state 

government regulatory officials, academic and industry 

laboratories world-wide. AOAC coordinates collabora¬ 

tive studies and gives official approval to acceptable 

methods. The organization’s approval is accepted by 

virtually all U.S. federal, state and foreign authorities. 

The approval of an immunoassay test for mycotoxins 

represents a breakthrough for both science and industry. 

Prior to the approval of the Neogen method of testing 

for mycotoxins, only chemical-based testing methods, 

such as Think Layer Chromatography (TLC) and High 

Performance Liquid Chromatography (HPLC) were 

AOAC approved methods for mycotoxin detection. 

Chemical methods generally require highly specialized 

laboratory equipment and hazardous chemicals to test for 
aflatoxin. 

The Neogen method, on the other hand, requires no 

specialized equipment or hazardous chemicals. Aflatoxin- 

specific antibodies are used to pinpoint alflatoxin. The 

test can be run not only in the laboratory, but in the 

field and on-site locations as well. The method takes 

less than 10 minutes from start to finish. 

The AOAC study tested the Neogen method for 

screening aflatoxin in mixed feed, cottonseed, cottonseed 

meal and.ammoniated cottonseed during collaborative 

studies. The results of the tests on these products were 

the basis for AOAC’s Interim Official First Action 

Approval. 

The Agri-Screen test for Aflatoxin is part of a 

complete line of mycotoxin diagnostic kits marketed by 

Neogen Corporation. Other Agri-Screen diagnostics in¬ 

clude tests for Aflatoxin M-1, Zearalenone, T-2 Toxin, 

and Vomitoxin. Early research on the method was con¬ 

ducted in collaboration with Professors James Pestka and 

L.P. Hart, of Michigan State University. 

Neogen Corporation is a six-year-old, privately-held 

biotechnology firm. The company develops and markets 

products for the diagnosis and prevention of diseases in 

plants and animals, using new procedures made possible 

through biotechnology. 
For more information contact Renee Howard, 517- 

372-9200. 

Calming An Overactive Appetite 

Millions of Americans have been biting off more 

than they should chew and spending millions more trying 

to lose the excess pounds that result. 
“Several factors can contribute to overweight, 

including lack of exercise, a high-fat diet and genetic 

background, but simple overeating is the primary 

problem for many people,” says Dr. Alice Hunt, a 

nutritionist with Texas A&M University’s Agricultural 

Extension Service. 

According to Hunt, researchers have found that some 

people’s appetites are more easily stimulated than others’ 

by external cues, such as the presence of food. 

Although both overweight and normal weight people 

may respond to food cues by overeating, normal weight 

people still manage to regulate the amount of food taken 

in over the long term so that their weight remains about 

the same. 

“People who want to lose weight, but have been 

unsuccessful, should consider their reactions to the sight, 

smell or thought of food,” she remarks. 
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Researchers at the Obesity Research Clinic at the 

University of Pennsylvania advise overweight people to 

ask themselves five questions to find out whether they 

are easily influenced by external cues: 

Do you feel like eating dessert when it looks 

appetizing even after eating a large meal? 

Is there always room in your stomach for something 

you like? 

Do you get excited by the possibility of eating at a 

buffet? 

Does driving by a bakery or fast-food outlet and 

smelling the food make you want to eat regardless of 

when you ate last? 

Do you want to eat when you see a picture of a 

delicious dessert in a magazine? 

“An overweight person who answers to any or all of 

those questions may want to find ways to reduce expo¬ 

sure to food and food cues to help his or her appetite 

remain dormant,” Hunt says. 

“Keeping high-risk foods out of the house, or at 

least out of sight, gives you enough time to ask whether 

a craving is the result of real hunger.” 

The nutritionist concedes that a dessert or other 

appetite-stimulating food can’t always be avoided and 

that an occasional lapse will not ruin a weight-loss diet. 

“The problem for someone with a hard-to-control 

appetite is stopping after one helping of the food,” she 

says. “But the dieter who is aware of how external cues 

affect his or her eating, will take one portion and then 

put the rest away before sitting down to eat it.” 

For more information, contact: Alice Hunt, Texas 

A&M University, 409-845-1735 

Commercial Rennet Unlikely Source 
of Listeria Contamination 

Cheesemakers need not be concerned about Listeria 

monocytogenes in commercial rennet extract, according 

to the University of Wisconsin-Madison food microbi¬ 

ologists E.H. Marth and F.E. El-Gazzar. The 

extract contains benzoic acid, which is “very un¬ 

friendly” to Listeria monocytogenes, as a preservative, 

Marth said. Rennet extract should be Listeria-free by 

the time it reaches the cheese factory. 

Since rennet extract comes from the stomachs of 

suckling calves, there’s a chance that the raw extract 

may be contaminated if an animal harbored Listeria. 

Marth and El-Gazzar inoculated three lots of commer¬ 

cial rennet extract from four levels of Listeria, ranging 

from 1,000 to 10 million cells per milliliter (30,000 to 

3(K) million cells per fluid ounce). They stored the 

samples at 7 C (45 F), a temperature at which most 

antimicrobials aren’t very active, and a common storage 

temperature for rennet extract. 

Listeria inocula of 1,000 cells/ml (30,000 cells/oz) 

and 10,000 cells/ml (300,000 cells/oz) were usually 

gone after 14 days, and always gone after 28 days. At 

levels of 100,000 cells/ml (3 million cells/oz) or 10 

million cells/ml (300 million cells/oz), which rarely 

occur outside the lab, the inocula sometimes survived 

for 28 days, but never after 42 days of refrigerated 

storage. 

“Rennet extract, once it has gone through shipping 

and distribution networks, is held long enough to 

inactivate Listeria,” Marth concluded. However, there 

are plenty of other ways for the pathogen to frnd its 

way into a milk plant. Reseachers have found Listeria 

in everything from silage to cabbage. 

The bacterium has caused illness and death among 

people who ate contaminated products such as shredded 

cabbage, milk and Mexican-style cheese made in Cali¬ 

fornia. Listeria has been implicated in a number of 

dairy-product recalls nationally. 

Most of the recalled products were probably con- 

tamianted after pasteurization. Marth offers these 

checklists for dairy plant operators who’d like to keep 

Listeria out of their products and processing areas: 

Areas to check for post-pasteurization problems: 

* Cross-connections 

* Cleaning and sanitizing effectiveness 

* Cleanliness of piping 

* Filling and packaging 

* Handling of returned and reclaimed product 

* Cleanliness of heating, ventilation and air-condi¬ 

tioning systems 

* Sources of aerosols 

* Refrigerated storage areas 

Walls, floors, ceilings and floor drains should be 

cleaned and sanitized regularly. Coolers should receive 

particular attention. Listeria can grow at refrigeration 

temperatures, and these areas often are not routinely 

cleaned and sanitized. 

Normal traffic can spread Listeria throughout the 

plant. To avoid this: 

* Restrict access to dairy processing areas 

* Keep street clothes out of the plant; keep dairy 

clothes in the plant 

* Keep milk haulers and all unauthorized people 

out of processing areas 

* Install and use footbaths containing disinfectant 

Remember that raw milk can introduce Listeria 
into the factory. New milk must be handled carefully 

to prevent contamination of the factory and finished 

product. 

Clean-up personnel must know how to properly 

clean and sanitize dairy plant equipment and the sur¬ 

rounding environment. Keep records of these activities. 

Marth also recommends routine sampling for 

conforms, using results as an index of post-pasteuriza¬ 

tion and contamination. If the plant quality-control lab 

finds conforms, review cleaning and sanitizing proce¬ 

dures. 

Dairy plant quality-control labs should never test 

for Listeria. Outside commercial labs should handle this 

job. 
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10355 W. 70th a • Eden Prairie, MN 55344 USA 
612-941-8870 FAX; 612-941-6533 
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rush me the new Weber Scientific 
5 Catalog of Dairy Quality Control Supplies. 

Company 
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Type of products produced at your plant 

Stop by our Exhibit at the lAMFES Annual Meeting 
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The products included herein are not necessarily endorsed by Dairy and Food Sanitation. 

New Ice Cream Freezer with 
Accos Microprocessor 
Control 

•A new ice cream freezer with simplified 
microprocessor control is offered by APV 
CREPACO. The freezer includes several im¬ 
portant product and labor saving features. 
Three electronic controllers very accurately 
maintain the setpoints of mix flow, overrun and 
viscosity. These three process variables can be 
set at the freezer or by remote signal from a 
central computer or remote control panel; and 
for computer integrated manufacturing, the unit 
can be electronically interlocked with down¬ 
stream filling, molding or extruding equipment. 

The user-friendly ACCOS 3 PIX! micro¬ 
processor and easy to understand pushbutton 
panel automate all freezer sequences such as 
valves, pumps, dashers and refrigeration for 
startup, shutdown or hold, thus freeing the 
operator for other duties. When used with a 
central computer, the ACCOS management in¬ 
formation system can record events, track 
downtime and calculate yields. 

The new ice cream freezer also features 
APV CREPACO’s Kwik-Fill, Kwik-Clean 
pumps for rapid startup, changeover, and sim¬ 
plified CIP, with pump drives built into APV 
CREPACO’s innovative “Works-In-A-Drawer” 
for ease of inspection and maintenance. 

Please circle No. 254 
on your Reader Service Card 

Wilden Pump & Engineering 
Company 

•The Wilden “Champs” are a series of 
engineered plastic air-operated, double-dia¬ 
phragm pumps. The Champ is test proven for 
handling corrosive, abrasive, and viscous liq¬ 
uids for the industry. 

This series is now available in four sizes: 
the Ml, a 1/2 inch pump for flows frirm 0-14 
GPM, the M2, a I inch pump for flows from 0- 
35 GPM, the M4, a 1 1/2 inch pump for flows 
from 0-73 GPM, and the M8, a 2 inch pump for 
flows from 0-150 GPM. 

Materials of construction available are: 
Polypropylene, known for its chemical and 
moderate heat resistance; P.V.D.F. (polyvinylid- 
ine fluordie), known for its exceptional chemi¬ 
cal and good heat resistance; Teflon P.F.A., 
available in Ml and M4 sizes, can be combined 
with a patented teflon diaphragm or any other 
Wilden diaphragm to meet any pumping re¬ 
quirement within the Wilden flow range. 

Please circle No. 255 
on your Reader Service Card 

Lease-A-Lab 

•Lxioking for an answer to the problem of 
fitting new lab equipment into your tight 
budget? HEMCO introduces the Lease-A-Lab 
program featuring the UniLab, a new concept in 
pre-engineered modular room design that can be 
quickly assembled to fit your exact space re¬ 
quirements. Typical applications include envi¬ 
ronmental rooms for quality control testing, 
isolation/containment rooms for lab procedures, 
and clean rooms for micro-electronic manufac¬ 
turing/assembly and pharmaceutical processing/ 

packaging. 
UniLabs for the Lease-A-Lab program 

may be ordered fully equipped with lighting, 
ventilation, casework, countertops, fume hoods, 
and electrical and plumbing services, or as an 
enclosure only with equipment to be leased/ 
purchased separately. 

Use of the HEMCO Lease-A-Lab program 
generates savings and profits. 

Please circle No. 256 
on your Reader Service Card 
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New Head Space Oxygen 
Analyzer 

•Systech Instruments, Inc. is pleased to 
announce the introduction of the new ZR891 
Head Space Oxygen Analyzer. 

The ZR891 is ruggedly constructed, 
simple to calibrate and requires no special op¬ 
erator skills. The same instrument may be used 
to measure oxygen levels from 0.01 ppm to 
100%. 

With various sampling systems that are 
available, the ZR891 is capable of measuring 
the head space in a wide range of containers, 
both flexible and rigid. Sample size may vary 
from Icc to larger samples. 

Instantaneous results are shown on a digi¬ 
tal display. Optional recorder outputs are also 
available. 

No periodic maintenance is required and 
all instruments carry a one year warranty. 

Please circle No. 257 
on your Reader Service Card 
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The Hako Minuteman 
Explosion Proof and 
Dust Ignition Proof Vacuum 

•Hako Minuteman, Inc. has just introduced 
their exclusive UL listed series of explosion 
proof and dust ignition proof vacuum cleaners. 
UL listing is for Class I, Group D atmospheres 
containing specific organic vapors and fumes 
and for Class II, Group G atmospheres contain¬ 
ing flour, starch and grain dusts. The four 
model series is standard IS gallon, constructed 
of heavy duty 22 gauge non-sparking stainless 
steel. Wet and dry recovery is optional. Hako 
Minuteman is the first manufacturer to intro¬ 
duce an explosion proof and dust ignition proof 
vacuum with a H.E.P.A. filter. The exclusive 
copoly H.E.P.A. filter is rated 99.99% efficient 
at 0.12 microns and is standard with a manome¬ 
ter assembly. UL listed explosion proof tool 
kits are available. 

The vacuum system is ideal for the asbes¬ 
tos abatement and hazardous materials indus¬ 
tries for use in petroleum refining facilities, 
petro chemical plants, plants manufacturing and 
using organic coatings, petroleum dispensing 
areas, solvent extraction plants, utility gas 
plants, fuel servicing areas, grain elevators, 
manufacture and storage of flour or starch, feed 
mills, etc. 

Please circle No. 258 
on your Reader Service Card 

A Successful Alternative to 
Soak-Down Sterilization 

•Dairy and food production areas must be 

sanitized at regular intervals. Many times this is 
a cumbersome and wasteful procedure done 
with high volume liquid sprayers. 

The Clarke Outdoor Spraying Company, 
Inc. has successfully applied an electric micro 
droplet application system, which is portable, 
easy to operate, and very effective. 

By using micro droplets, a thin layer of 
sanitizing material covers all surfaces in a room 
without the costly and time consuming need of 
a wipe-down. Many very difficult areas to 
sanitize, such as pipes located high in a produc¬ 

tion room or blocked by tanks and other ob¬ 
structions, are completely covered and then 
simply air dried in a very short period of time. 

This portable, ready to use, system has 
been in operation for over a year at one of our 
nations largest ice cream and dairy product 
plants. 

Please circle No. 259 
on your Reader Service Card 

Customized Homogenizer 
With Aseptic Capability 

•A high pressure 5000 psi, three cylinder 
homogenizer with aseptic capability is engi¬ 
neered to handle liquids with entrained particles 
that require abrasion resistant materials and 
design. The special unit, manufactured by APV 
CREPACO, is portable and includes a variable 
speed motor for variable capacity as well as 
digital speed indicator and digital amperage 
indicator to monitor input and to assure repeata¬ 
bility and accuracy of the drive system. 

Also featured are replacable suction and 
discharge valve seats and a type SPB solid 
homogenizer valve designed for abrasive prod¬ 
ucts and extended wear life. For the ultimate in 
processing flexibility, two-stage homogeniza¬ 
tion, high pressure features and aseptic design 
options can be supplied. The unit is of all stain¬ 
less steel construction with full stainless steel 
enclosure. 

Please circle No. 260 
on your Reader Service Card 

Flexible Packaging for 
Longer Shelf Life 

•The shelf life of foodstuffs and drinks 
sensitive to oxygen and/or moisture can be ex¬ 
tended by packaging in a line of highbarrier 
films and laminates from Britain. CAMVAC 
films and laminates can be tailored precisely to 
the properties needed. Multi-ply composites of 
a wide range of metallized films, including 
polyesters, polypropylenes, polyethylenes and 
nylons can be supplied in widths up to 2.2 
meters (7.3'). Oxygen permeabilities can start 
very low and moisture vapor transmission rates 
can be close to zero, offering a barrier compa¬ 
rable to aluminum foil but with good resistance 
to pinholing when flexed to be applied. 

The laminates have a bright metallic ap¬ 
pearance which is receptive to print, so that 
attractive and eyecatching graphics can be ap¬ 
plied. Triple laminates, offering the highest 
barrier, can be supplied with different thickness 
and seal characteristics. They are particularly 
suitable for bag-in-a-box wines and offer a 12- 
month shelf life. 

Bilaminates are suitable for vacuum-pack¬ 
ing applications, pouches or box liners. A cost- 
effective alternative to foils or rigid containers, 
they include materials with various sealing 
characteristics; all offer high strength and flex 
resistance combined with good barrier proper¬ 
ties. 

The films and laminates are produced in 
one of Europe’s most advanced plants for met¬ 
allizing plastic materials. A 2.2 meter (7.3') 
width capability covers barrier materials from 
the smallest snack-food product up to liners for 
1.1 ton-capacity intermediate bulk containers 
for food and drink. 

Please circle No. 261 
on your Reader Service Card 
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Bar> of maomtim 
Ken to quil^ 

H*ch Hie woM 

Turfoidl^ 
Meastireiiieitt 

Included in the catalog are Hach 

Company's latest turbidimeters; 

•The 1720C Digital Low-Range Turbidi¬ 

meter for continuous monitoring of high quality 

filtered water. 

•The Surface Scatter 6 Turbidimeter for 

monitoring streams with high solids concentra¬ 

tions. 

•The Ratio /XR for accurate turbidity 

measurement regardless of sample color. 

For a free copy of Turbidity Measurement 

(#3081), circle number 263. 

Electrophoresis Source 
Book 

•ICN Biochemicals has published an Elec¬ 

trophoresis Source Book, with a complete listing 

of ultra pure chemicals and reagents for electro¬ 

phoresis work. Included ate products for poly¬ 

acrylamide and agarose electrophoresis, isoelec¬ 

tric focusing, protein blottingAransfers, affinity 

purification of proteins, and many other reagents 

used in all electrophoresis applications. 

The Electrophoresis Source Book is organ¬ 

ized in sections, with products listed under their 

applications, such as cross-linking reagents, 

buffers, stains and dyes, etc. Also featured are 

electrophoresis kits, pre-mixed buffers and spe¬ 

cialty reagents. Products include descriptions 

and specifications, as well as standard packaging 

and prices. 

The Electrophoresis Source Book is only 

available from ICN Biochemicals. 

Please circle No. 263 
on your Reader Service Card 

Busch, Inc. Features R5 
Series Vacuum Pumps 
and Systems For Laboratory 
Applications Please circle No. 264 

on your Reader Service Card 

•Busch pumps are capable of handling 

most chemical laboratory applications where 

belt drive pumps are currently used. Belt drive 

pumps are usually selected because they have 

large oil sumps that become contaminated less 

quickly than hi-vac direct drive pumps. Busch 

direct drive pumps are designed to operate at 

temperatures that permit most gases and water 

vapor to pass through the pump without con¬ 

taminating the oil. This assures successful 

operation and longer pump life. 

Considered one of the most rugged and 

dependable vacuum pumps in the world market, 

these single-stage, air-cooled, direct driven units 

are used to provide vacuum for distillation, fil¬ 

tration, extraction, degassing, drying, etc. in 

laboratory applications. 

They are available in 14 sizes from 3.5 to 

1130 DFM displacement and come in two 

models: the RS Standard for rough vacuum 

applications (end vacuum to 29.3" Hg or IS 

Torr), and the R5 Super for the fine vacuum 

applications (end vacuum to 29.9" Hg or 0.5 

Tore). 

A nationwide network of distributors, rep¬ 

resentatives and service centers throughout the 

United States, Puerto Rice, and Mexico supply 

and service your laboratory vacuum needs. 

Keep One Hand On 
Technology with the 
Pocket Pals 

•1986 saw the advent of the first Pocket 

Pals, DSPH-1 and DSPH-3, one and three range 

conductivity and pH meters manufacturerd by 

the Presto-Tek Corporation, Los Angeles. Their 

success has paved the way for an entire series of 

instrumentation designed for lab accurate, one 

hand sample testing, in the field, plant or lab. 

The pH-2, one of the 8 meters now avail¬ 

able is an ideal low cost pH meter for most 

general purpose pH measurements in the plant, 

field, production line, or lab. The unique pack¬ 

age provides easy one hand operation and econ¬ 

omy. Simply insert the pH probe into sample to 

be measured for instant pH readings. pH probes 

are user replaceable and can be charged in a 

matter of minutes. 

New Turbidimeter Catalog 

•Hach Company, the world leader in tur¬ 

bidimeter manufacturing, announces the publi¬ 

cation of a new 32-page catalog entitled Turbid¬ 

ity Measurement. The catalog features Hach’s 

full line of on-line, laboratory and poitable tur¬ 

bidimeters as well as a wealth of technical infor¬ 

mation about turbidity measurement and stan¬ 

dards, and turbidimeter applications. 

Please circle No. 262 
on your Reader Service Card 
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FuH Range of ExMbRors 

The 1988 International Dairy 
Shew ig more than just a table- 
top trade show. Nearly 200 
leading suppliers of industry 
equipment, ingredients, and 
materials will exhibit in ah 
atmosphere deagned to stim¬ 
ulate processor/supplier ex¬ 
change. Come meet your sup¬ 
pliers. See the isrtest products 
and iT^ innovative technolo¬ 
gies, and disco^ the issues that 
face today’s dairy hdustry. 

substitutes, tamper-eyid^^||^ 
packaging alternatives!^ 
computer effidericy—wtiTb^^ 
offered in eorijunction with thal^ 
Show. The combination of 
exhibits and information ses- 
sbr^ sets the Show apart and 
makes 1t a wise investment kPr 
your company. Invest In the 
future—of both your company 
and the dairy industry—by 
attending the 1988 fntematbnai 
Dairy Show. 

The International Dairy Shew, 
sponsored by the Milk industry 
Foundatbn and International ko 
Crgam Associatbn, will be held 
at Marriott’s World Center In 
Orianeb, Fbrkftr, October 16-19, 
1988. For more bformatbn call 
or write; MF & lICA, 88816th 
Street, NW, Washington, DC 
20006, (202) 296-4250. 

Bven an industry with a long 
history and proud heritage must, 
keep an eyeon the future^v^'rC 
future in whbh it can remain 
strortg and dynamb. ^p into 
the future with the dairy industry 
at this year’s prembr event; the 
International Dairy Show in 
Orlando, Ftarida, October 16-19, 
1988. 

The International Dairy Show, 
sponsored by the Milk Iridustry 
F^ndatbn and the Intematbnal 
be Cream Assodatbri, offers a 
new opportunity for the dairy 
industry- For the first time, dairy 
foods processors and their sup¬ 
pliers will be united in their own 
trade event structured around 
their particular needs arb 
interests. 

A SliO¥v->and Morel 
Over twenty-five educatbnai 
workshops—including extendi 
shelf life of perishabb dain^ 
products,.fat and sweeteri& 

flaaa 
' DAmvsmw 

October 1^19.1988 
Marriott’s Orlando Worid Carter 

Orlando, Florida 
circle No. 176 on your Reader Service Card 



GIARDIASIS IN BRITISH COLUMBIA 

In 1986, giardiasis was the most commonly reported 

enteric infectious disease in British Columbia. The highest 

rate for this disease occurred in the 0-4-year age group, 

followed by the 5-9-years old. The lowest rate of illness 

was found in the elderly and 10-19-year age group. The sex 

ratio was approximately equal in those 5-59-years old, with 

males predominating those <5 years of age and females in 

those 40 years of age and over. 

The total number of reported giardiasis cases and the 

incidence rate per 100,000 has almost doubled over the last 

5 years. This is true even when the “excess” cases reported 

from the East Kootenay and South Okanagan Health Units 

during 1985 and 1986 are removed from the totals. These 

cases were associated with outbreaks involving contami¬ 
nated water systems in Creston and Penticton, respectively. 

The collected date indicate that sporadic cases and out¬ 

breaks of giardiasis have been more frequently recognized 

during the last 5 years, and that the increasing trend cannot 

be explained by the known outbreaks alone. Because the 

data are based on “reported cases”, it is also possible that 

more complete reporting together with increased recogni¬ 

tion has contributed to this trend. These factors may also 
vary by geographic location. 

When the same data are summarized by health unit, 

there are 9 out of 21 units which exceed the provincial 

average rate. It is interesting to note that the 2 areas which 

had recognized outbreaks in 1985 and 1986 would have had 

rates higher than the provincial average even with the 

“excess” cases excluded from the calculations. These data 

suggest an association between a high “background” rate of 

infection and the occurrence of an outbreak. 

In summary, this review of reported giardiasis cases in 

British Columbia indicates the following: 

(1) the most commonly reported enteric infectious diseases 

is giardiasis. 

(2) the reported incidence of giardiasis has almost doubled 

over the last 5 years. 

(3) this increase has involved both sporadic cases and 

outbreaks, and 

(4) the reported incidence is highest in the Okanagan, 

Kootenays, and the North regions, the same areas where 

outbreaks have occurred. 

This review suggests that the control of giardiasis 

should be a priority. Some cases have been associated with 

contaminated community water supplies, but the reasons 

for the majority of the cases remain unclear. A major case- 

control study currently being conducted may help to define 

a cause and suggest preventive strategies. 

Can Dis Weekly Kept 11/28/87 

BOTULISM ASSOCIATED WITH AN 
INFLIGHT MEAL - ENGLAND 

As described in an earlier issue (CDWR 1987; 13:159), 

a case of botulism was diagnosed in a 49-year-old male 

following consumption of a kosher meal, prepared in Swit¬ 

zerland, aboard an airplane travelling from Nice to 

Heathrow. The diagnosis was confirmed by the PHLS 

Food Hygiene Laboratory, Colindale who demonstrated a 

very high titre (approximately 500 MLD per mL) of Type 

A Clostridium botulinum toxin in the patient’s serum as 

well as both a low titre (1-2 MLD per mL) of toxin and 

C.botulinum type A in gastric aspirate. Paralysis has been 

severe and artificial ventilation is still required. 

All foods eaten in the 48 hours before leaving France 

were freshly prepared and were unlikely to have been the 

source of intoxication. These foods were all shared by the 
3 other members in the patient’s family who have had no 

illness. The inflight meal was packed with different foods 

in separate sealed containers. One dish, rice and vegetable 

salad, was described as smelling offensive on opening the 

containers. The patient ate a small amount of this salad but 

discarded the bulk because of foul taste. No others ate this 

salad an no remains of the meal were available for testing. 

Microbiological examination of similar packaged 
meals from the same source has not yielded C.botulinum 

in any food nor has toxin been detected. However, a vari¬ 

ety of Bacillus species, including a thermophile at 2 x 10^/ 

gram, have been detected in rice and vegetable salads by 

the Food Hygiene Laboratory, as well as by other laborato¬ 

ries. Airlines voluntarily withheld shelf-stable meals from 

the same source during investigations. Swiss local health 

authorities have visited and inspected the production plant. 

No other cases have been reported. 

Can Dis Weekly Kept 11/28/87 

NATIONWIDE DISSEMINATION OF 
MULTIPLY RESISTANT SHIGELLA SON- 
NEI FOLLOWING A COMMON-SOURCE 
OUTBREAK-UNITED STATES. 

In early July 1987, an outbreak of multiply-resistant 

Shigella sonnei gastronenteritis occurred among persons 

who attended the annual Rainbow Family gathering in 

North Carolina (CDWR 1987; 13:146). Since that time 4 

clusters of gastroenteritis due to multiply resistant S. sonnei 

have been reported among persons who had no apparent 

contact with gathering attendees. 

Can Dis Weekly Rept 11/28/87 
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LISTERIA AND FOOD PROCESSING 

Listeria monocytogenes is a microorganism that only 

within the past three to five years has been recognized as 

a health endangering pathogen. This organism was first 

discovered in the early 1900’s and has been isolated from 

sheep, swine, cattle, goats as well as many other species of 

animals and birds, insects, fish, water, green plant material, 

soil, sewage and silage. Listeria can be isolated from 

almost anywhere! 

Not all humans are susceptible to infection by Lis¬ 

teria. In fact, normal healthy individuals’ natural immu¬ 

nity can fend off a Listeria infection with mild flu-like or 

no symptoms. Humans must be immunocompromised in 

order to develop an infection. Examples of immunocom¬ 

promised people include pregnant woman, patients under¬ 

going chemotherapy for cancer treatment or humans tak¬ 

ing immunosuppressive drugs to fight inflammatory re¬ 

sponses or organ transplant rejections. 

Listeriosis in susceptible people can cause flu-like 

symptoms, meningitis or even death. Pregnant woman 

can give birth to stillborn babies or spontaneously abort 

their fetuses. In cattle, a listeric infection can cause cir¬ 

cling disease whereby the animals circle endlessly in one 

direction or another before dying. Other cattle may only 

sustain a subclinical infection and hence appear normal 

and healthy. Both infected cattle and humans can shed 

Listeria through their feces and cows have been shown to 

shed this microorganism into milk during lactation. 

The Listeria organism is a gram positive rod that 

appears in chains growing in the shape of a “V” or “Y”. 

It grows best in reduced oxygen environments (Microaero- 

philic). Although its temperature range for growth is from 

35 to 115° F and its pH range is from 5.0 to 9.6, it can 

survive in environments outside of these ranges. The psy- 

chrotrophic nature of Listeria, that is its ability to grow at 

refrigeration temperatures not only distinguishes this or¬ 

ganism from most other pathogens, but makes it more 

difficult to control. Hence, the old adage of keeping food 

products cold to prevent problems may no longer be 

applicable with regards to Listeria. In addition, this bac¬ 

teria has been found to be somewhat salt tolerant and able 

to survive over a fairly wide water activity level. 

Technics/Topics October 1987. 

This type of cheese can be characterized as follows: 

cylindrical in shape, with a diameter 12-32 cm, a height of 

4-5 cm and a weight ranging from 500 g to 3 kg; the rind 

has reddish smears, and the pale yellow inside gets runny 

when fully ripe. The cheese is surrounded by a strip of 

fir-tree bark before being packed into a wooden box. 

No other types of cheese are affected by these public 

health measures, but the Federal Office of Health has 

decided to thoroughly check all other types of soft cheeses 

available on the market. Any cheese found to be contami¬ 

nated with Listeria monocytogenes, the pathogenic agent 

for listeriosis, will also be withdrawn from the market. 

Editorial Note: The decision taken by the Swiss Federal 

Office of Public Health to withdraw from the market a 

type of cheese implicated in several cases of listeriosis, 

gives added interest to the decision taken some time ago 

by the World Health Organization (WHO) to convene an 

international Working Group on Foodbome Listeriosis in 

Geneva from 15 to 19 February 1988. 

The Group, made up of experts in this field from 

France, the Federal Republic of Germany, the Nether¬ 

lands, Switzerland, the United Kingdom, the United States 

of American and Yugoslavia, will be reviewing the most 

recent information on foodbome listeriosis. The Group 

will draft recommendations for national authorities on 

consumer protection; other recommendations will be di¬ 

rected to the food industry and research institutions. In this 

way, an internationally coordinated action in response to 

this emerging public health problem is most likely. 

Can Dis Weekly Report 

As of 11 January 1988, a total of 135 cases of mussel 

intoxication had been reported. Eighty-two of these expe¬ 

rienced gastroenteritis and 53 had both gastrointestinal 

and neurological symptoms. Twenty-three (58%) of the 

40 reported cases 60 years of age and over had both gas¬ 

trointestinal and neurological symptoms. Ages of cases 

have ranged from 20 years to over 80. Thirty-three of the 

total cases required hospitalization. 

Can Dis Weekly Report 

INTOXICATION FOLLOWING 
MUSSEL INGESTION 

FOODBORNE LISTERIOSIS - 
SWITZERLAND 

Several cases of listeriosis which occurred in this 

country have been attributed to the consumption of soft 

cheese of the “Vecherin Mont d’Or” type. The federal 

health authorities have recalled all stocks of this type of 

cheese, a specialty of Vaud Canton produced only from 

September to January. Exportation of this cheese has also 
been stopped. 
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PIMM chcto No. 168 on your Roador Sorvico Card 

No More, 
• throwing away partial tanks of expensive chemicals 
• lost time in cleaning tanks and remixing 
• spillage 

With the ‘‘BCS’’ from Trebor you can, 
• send out chemicals exactly pre-mixed at the plant 
• change from one chemical to another quickly and easily — just 

change bottles 
• get renowned Bitchmeier quality! 

TREBOR CORPORATION 
4045-A Jonesboro Road • Forest Park, GA 30050 

404/366-0957 • Telex 759-353 • (Outside Georgia) 1-800-331-1449 

Northland Food Laboratory 
1044 Parkview Dr. 
Green Bay, Wl 54304 
414-336-7465 

Dairilab 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 information 
and consulting. 

Analytical and 
Microbiological Testing Culture I.D. 

Milk Component 
Testing - Combi Foss 

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

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

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. 

Ptease circia No. 215 on your Reader Service Card 
lAMFES Suatalning Member 
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Abstracts of papers to be presented at the 75th Annual Meeting of the International Association of Milk, Food and Environmental 

Sanitarians, Inc. to be held in Tampa, FL, July 31-August 4, 1988. 

Synthesis of Heat Shock Proteins and Thermotolerance in Fungi Isolated from Citrus Products, M. E. Parish* and D. P. 

Bacterial Cells and Their Prohlem in Thermal Processing of Higgins, University of Florida, IFAS, Citrus Research and Edu- 

Food, T. Tsuchido* arui M. Takano, Department of Fermentation cation Center, 700 Experiment Station Road, Lake Alfred, FL 

Technology, Osaka University, Suita, Osaka 565, Japan. 33850-2299. 

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 inhibited, 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 thermotolerance, as detected by polyacrylamide gel elec¬ 

trophoresis and fluorography. It is likely that the production of 

heat shock proteins is responsible for the protein-synthesis de¬ 

pendent thermotolerance, although protein-synthesis independent 

thermotolerance remains to be investigated. The thermotolerance 

of cells may evoke a problem in certains of thermal process of 

pasteurization. 

A variety of citrus products, including dried pellets, frozen 

concentrated orange juice (FCOJ), irradiated FCOJ, unpasteurized 

orange juice, and packaging for chilled orange juice, were quali¬ 

tatively assayed for their fungal microflora. Samples were from 

commercial and non-commercial sources. Yeast identifications 

were based on standard taxonomic procedures and published 

identification keys. Molds were identified using macro and micro¬ 

scopic comparisons with literature descriptions and illustrations. 

Fungi identified were Aspergillus niger, Aspergillus sp., Aureoba- 

sidium pullulans, Brettanomyces lambicus, Byssochlamys sp., 

Canida maltosa, Candida sake, Cladosporium sp., Fusarium sp.. 

Geotrichum sp., Hanseniaspora guilliermondii, Hanseniaspora 

sp., Penicillium sp., Pichia membranaefaciens, Rhizopus sp., 

Rhodotorula sp., Saccharomyces cerevisiae, Schwanniomyces oc- 

cidentalis, Torulaspora delbrueckii and Trichoderma sp. 

A Modified Plating Technique for Enumeration of Stressed 

Salmonella, A. A. Airoldi* and E. A. Zottola, University of Min¬ 

nesota, Department of Food Science and Nutrition, 1334 Eckles 

Avenue, St. Paul, MN 55108. 

Survival of Listeria monocytogenes in ground beef or liver 

during storage at 4° and 25°C, Leora A. Shelef* and Loretta A. 

Monte, Dept, of Nutrition and Food Science, Wayne State Uni¬ 

versity, 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 0.7-1 X 10* 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 (lO* CFU/g after 17 

d). Colonies of Listeria were counted and selected colonies were 

confirmed biochemically. Recovered numbers remained un¬ 

changed during a storage of over 30 d in either ground meat or 

liver. Storage at 25”C and testing after 4, 8, 12 and 24 h con¬ 

firmed recovery but absence of multiplication of the organism. 

This study demonstrated survival of L. monocytogenes in refrig¬ 

erated ground meat or liver during storage from freshness to 

spoilage by the natural microflora, although multiplication was 

not evident. It is also demonstrated the need for selective 

Listeria media for meats. No difference was observed in sur¬ 

vival of the organism, despite differences in composition and 

spoilage pattern of meat and liver. 

A plating technique that would allow for recovery and 

enumeration of stressed Salmonella typhimurium was developed. 

Enumeration of S. typhimurium cultures, freshly propagated in 

tryptic soy broth (TSB) at 37°C for 18-24 hr or xylose lysine 

desoxycholate (XLD), Hektoen enteric (HE), Salmonella-Shigella 

(SS), and brilliant green (BG) agars resulted in recovery 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 hr, overlaid with XLD, 

BGA, SS or HE and incubated at 37°C for 48 hr. These media 

retained their selective and differential properties when modi¬ 

fied plating technique was used. Staphylococcus aureus was 

inhibited, and Enterobacter cloacae was easily differentiated 

from S. typhimurium when mixed cultures were used. In addi¬ 

tion, the population of freshly propagated 5. typhimurium was 

determined, 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 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. 
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Delegates from Texas to China 

The Texas Department of Health is pleased to 

announce that two Division of Milk and Dairy Prod¬ 

ucts employees, Mr. A1 Votion, R.S. and Ms. Janie F. 

Park, have been selected to lead a 20 - 30 member 

delegation to the People’s Republic of China in 1989. 

This delegation, sponsored by the People to People 

organization, will be comprised of leaders in the fields 

of milk, food and environmental sanitation, who will 

participate in seminars at various locations within 

China and each will address the seminar in his/her 

field of expertise. The group will spend at least 2 

weeks in China. Topics concerning milk production 

and processing, food preparation and storage, water 

hygiene, solid waste management, general sanitation 

practices and food production will be emphasized on 

this trip. 
Mr. Votion and Ms. Park were recommended for 

their co-leadership positions in the People to People 

program by the staff of the International Association of 

Milk, Food and Environmental Sanitarians. This rec¬ 

ommendation was based, largely, upon the earlier suc¬ 

cesses they have encountered with the Texas Associa¬ 

tion of Milk, Food and Environmental Sanitarians/Food 

and Drug AdminsitrationA'exas Department of Health’s 

cooperative “Basic Pasteurization Courses” and “Ad¬ 

vanced Milk Sanitation Courses” which they organized 

and continue to adminster. 
Persons interested in participating in the delegation 

to China should contact Janie Park, 1100 West 49th 

St., Texas Department of Health, Austin, TX 78756. 

512-458-7281 

AflQliate Calendar 
1988 

September lb, GEORGIA ASSOCIATION OF FOOD AND ENVI¬ 
RONMENTAL SANITARIANS FALL SYMPOSIUM, will be held at 
the Holiday Inn, 1-20 East, Snapfinger Wood Dr., Decatur, GA. The 
THEME is "Seafood and Public Health." For more information contact 
Steve Petrides, GAFES Secretary Div. of Environ. Hlth, 3651 Market St., 
Clarkston, GA 30021, (404) 292-1979. 
September 20-21, WISCONSIN ASSOCIATION OF MILK AND 
FOOD SANITARIANS JOINT EDUCATIONAL CONFERENCE, 
will be held at the Ramada Inn, 2325 Bainbridge Rd, LaCrosse, WI54601. 
For more information, contact: Ron Buege, West Allis Hlth Dept., 7120 
W. National Ave., West Allis, WI 53214, (414) 256-8360. 
September 26-28, INDUNA ENVIRONMENTAL HEALTH ASSO¬ 
CIATION, INC., Annual Fall Meeting will be held at the Hilton in Fort 
Wayne, Indiana. The contact person is Rosemarie Hansell, Marion Co. 
Hlth Dept., 222 East Ohio St., Indianapolis, IN 46204, (317) 633-9682. 
September 27-29, NEW YORK STATE ASSOCIATION OF MILK 
AND FOOD SANITARIANS Annual Meeting, will be held at the Sheri- 
ton Inn-Binghamton at Sarbro Square, One Sarbro Square, Binghamton, 
NY. For more information, contact: Paul Dersam, 27 Sullivan Rd, Alden, 
NY 14004,(716) 937-3432. 
September 29-30, SOUTH DAKOTA STATE DAIRY ASSOCIA¬ 
TION, will hold its annual convention at the Holiday Inn, Brookings, SD. 
For additional information, contact: Shirley W. Seas, Dairy Science Dept., 
SD State Univ., Brookings, SD 57007, (605) 688-5480. 
October 6, OHIO ASSOCIATION OF MILK, FOOD & ENVIRON¬ 
MENTAL SANITARIANS FALL MEETING, will be held in Colum¬ 
bus, OH. 
October 18-19, CALIFORNIA ASSOCIATION OF DAIRY & MILK 
SANITARIANS CONFERENCE, to be held at the Concord Hilton 
Hotel, Concord, CA. For more information, contact: Jack Coppes, Execu¬ 
tive Secretary, PO Box 9234, Whittier, CA 90608, (213) 699-4313. 
November 1-3, NORTH DAKOTA ENVIRONMENTAL HEALTH 
ASSOCIATION ANNUAL FALL CONFERENCE, to be held at the 
Holiday Inn, Minot, ND. For more information, contact: Peri Dura (701) 

224-2382. _ 

Audio Cassettes 

of the 

lAMFES 75th Annual 
Meeting 

Convention Recordings International 

Inc., will have audio cassettes avail¬ 

able for sale at the Annual Meeting 
July 31 - August 4. The cost is 

$7.50 at the meeting or $8.50 in¬ 
cluding shipping. For more informa¬ 
tion write or call: Convention Re¬ 
cordings International Inc., 13030 

Starkey Rd., Suite 5, Largo, FL 
34643, 813-581-2196. 
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lAMFES 
MEETING REGISTRATION FORM 

75th lAMFES Annual Conference 
July 31 - August 4, 1988 
Hyatt Regency Westshore \ 

Tampa. Florida \ 

NOTE: PRICES USTED ARE FOR MAO. REGISTRATION 
POSTMARKED BY JUNE 15,198S. 

REGISTRATION AND FUNCTIONS AFTER JUNE 15 ARE S5.00 
HIGHER FOR EACH REGISTRATION AND EACH FUNCTION 

NAME _ 

ADDRESS _ 

COUNTRY _ 

OFFICE PHONE # _ 

COMPANIONS (spouse/children) 

.COMPANY NAME _ 

.CITY_ STATE/PROVINCE 

.ZIP_JOB TITLE _ 

.IF STUDENT. COLLEGE OR UNIV. _ 

PLEASE CHECK wImt* applicable 

lAMFES MEMBER - 

NON-MEMBER - 
AFFILIATE MEMBER ONLY - 

STUDENT _ 

30 or 50 Year Member 
AFnUATE DELEGATE . 

EXECUTIVE BOARD 
PAST PRESIDENT _ 

SPEAKER _ 

I 

PRICES GOOD WHEN POSTMARKED BY JUNE 15, 1988 
Prices after June 15 are $5.00 higher for each registration and each function. Registrations post¬ 

marked after June 15 must include higher prices. 

SPOUSE/GUEST 
lAMFES (not company 

MEMBER representative) STUDENT NON-MEMBER 

‘Registration & 

lAMFES Membership ^ ^ 

Date Registration □$45 □$15 □$10 □$75 □$83 

7-31 Early Bird Reception □FREE □FREE □FREE □FREE □FREE 

8-1 Gasparilia Celebratton □$29 □$29 □$29 □$29 □$29 

Children 12 & under 

No. 
□$13.50 each 

8-3 Banquet & 
Reception □$23 

1 

□$23 □$23 □$23 □$23 

Children 12 & under 

No. 
□$11.50 each 

‘Includes Dairy and 

— SPECIAL EVENTS — Sanitation 

Choose the events you wish to attend and Include with your registration form above - see next page 

Tampa by the Bay Tour Mon. 8-1 

Wine & Seafood Tasting Tues. 8-2 

Adventure at Busch Gardens Wed. 8-3 

Disney World Package Thurs. 8-4 
Fri. 8-5 

ADULTS 

$25.00 

$5.00 

$25.00 

CHILDREN 

$12.50 (12 and under) 

$ 4.00 (2 and under) 

How Many 

limited to 50 Adults 

_Children 
_Adult 

□ PLEASE CHECK IF INTERESTED 

AND YOU LL BE CONTACTED. 

--osTFUN^ONLY 

Mali by June IS, 1968 to: 

James L. Strange 
FL Dept, of Agr. & Cons. Serv. 
3125 Conner Blvd. 
Tallahassee, FL 32399-1650 
Phone:904-4S7-1480 

Total of Section 1 $ 
Total of Section 2 $ 
Overall Total $ 
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lAMFES 
Special Events Program 

TAMPA BY THE BAY TOUR 
August 1, Monday 
9:30 a.m. ~ 3:30 p.m. 

A guided bus tour of historical Tampa, FL. Visit the University of Tampa campus including the lovely H. B. 
Plant Museum which was once the lavish Tampa Bay Hotel built in 1890. Shop at Hyde Park in the restored 
area, drive along Bayshore Blvd. where some of Tampa’s finest old mansions are located. Lunch at the Colan- 
nade Restaurant over-looking the water. Browse the marketplace at Harbour Island and finally visit Ybor City, 
Tampa’s famous Latin quarter. Here you visit historic Ybor Square located in a cigar factory built in 1886. 
There will be ample time for shopping in the quaint shops and you will view cigars being handrolled. Cost; 
Adults $25.00; Children (12 and under) $12.50. 

WINE AND SEAFOOD SPECIALITY TASTING COURSE 
August 2, Tuesday 
3:00 p.m. - 4:30 p.m. 

Spouses/Guests sign up for the Wine & Seafood Speciality Tasting Course. Cost: $5.00 per person. Course is 
limited to 50 people. 

A DAY OF ADVENTURE AT BUSCH GARDENS 
August 3, Wednesday 
9:30 a.m. ~ 4:30 p.m. 

Spend the day at Busch Gardens, The Dark Continent. Visit the fourth largest zoo in the United States, the 
amusement park, nature shows, and all Busch Gardens has to offer. Including Lunch at the park. Cost: Adults 
$25.00; Children (2 and under) $4.00. 

DISNEY WORLD PACKAGES 
August 4 & Thursday and Friday 

For those interested, 2 or 3^ day post-meeting Disney World packages will be arranged by Around the Town 
Travel Agency, Tampa, FL. Typical packages will include transportation, park admission, and lodging at special 
rates. Arrangements must be confirmed no later than June 30, 1988. 

SOCIAL EVENTS THROUGHOUT THE MEETING 

Cheese & Wine Reception with Exhibits, Sunday Evening. 
Gasparilla is a celebration of the famous pirate Gaspar. The casual affair 

will be fun and light-hearted with brightly colored attire. For more information 
contact Sonya Gambrel at 305-894-4941. 

Awards Banquet & Reception, Wednesday Evening. 
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Hotel Reservations 

lAMFES 
75*^ Annual Meeting 

July 31 - August 4» 1988 

Hyatt Regency Westshore 

6200 Courtney Campbell Causeway 

Tampaf FL 33607 

The Florida Association of Milk, Food and Environ¬ 
mental Sanitarians (FAMFES) will be hosting the 
75th lAMFES Meeting, July 31 - August 4, 1988. 
They cordially invite you to participate in the educa¬ 
tional sessions as well as in social functions and 
special events with old or new colleagues and 
friends, view the table top exhibits, and enjoy Florida 
hospitality at the Hyatt Regency Westshore, uniquely 
located in a 35 acre nature preserve on beautiful 
Tampa Bay. 

MAIL THIS FORM HYATT REGENCY WESTSHORE 
1 
1 

DIRECTLY TO: lAMFES MEETING QUESTIONS? CALL THE 
6200 Courtney Campbell Causeway HYATT REGENCY WESTSHORE AT: 
Tampa, FL 33607 813-874-1234 

NAME(s) 

ADDRESS _ 

_CITY _ 

STATE/PROVINCE _COUNTRY _ZIP _ 

OFFICE PHONE NUMBER __ 

SHARING ROOM WITH _NUMBER OF PERSONS _ 

ARRIVAI_DEPARTURE _ 

SPECIAL REQUESTS ___ 

Accomodations will be confirmed only with a check for the first night’s deposit, or use your credit card to guarantee your 
reservations. You will be charged for the first night if your reservation is not cancelled prior to 6 p.m. 

CREDIT CARD # -CREDIT CARD _ 

EXPIRATION DATE __ 

CARD HOLDERS SIGNATURE _ 

SPECIAL ROOM RATES for this convention are $65 plus tax ... up to 4 persons in a room. 

Recreational Vehicle Owners; Cleanwater Travel Park 
2946 Gulf to Bay Blvd. 
Clearwater, FL 
813-791-0550 
(just across the CCC bridge) 
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lAMFES Sustaining Member 

SMITH LABORATORY SERVICE 
LTD. 

367 Olivewood Road 
Toronto, Ontario, Canada 

M8Z 2Z8 
Tel. (416)231-2546 
FAX (416) 231-2410 

Microbiological and chemical analysis 
of foods and dairy products, filth analy¬ 
sis, plant inspections, process evalua¬ 
tion, sanitation audits, research and de¬ 
velopment consultation. 

FOOD SERVICE TOUGH! - FOOD 
^ SERVICE PROVEN! 

Only Atkins ^330 
^ \ Includes 

J Thennocouple Probe Error 
In The Accuracy 

Guarantee! 

Sdi $98.00 
CampMswith 

Rube and Battery \®raT)(»(5 y 

•Aecur^bener than 0.1 Sot reading +0.7*C » Twgli > cwipict, tor shirt pocket, toolbox or 
inciuding probe error calibrated out at 0* & lab drawer: 2.6"x6.t"xt" 
t00*C: All traceable to N.B.S. • RF1 • adiir alwMcal imIm pnecM; connector 

■F: within t* TOTAL from 5* to 50'F, then and circuit are ambient temperature compen- 

wlthln 2* down to —t2S'F and up to SOO'F sated — tor Instrument accuracy In hot or cold 
*C: within t' TOTAL over full range ot —70* Industrial environments 

to+260*C. • Me an 29" cMt. tor one-hand operation can 
• Fast; takes just 3 to 15 seconds tor 99K of final also mount on top or bonom o( Instrument: & 

reading stores clipped over wrapped-around cable. 

• Baek-l^hM LCD .3" digits Insulation is PVC over “Teflon" 
• SplasbViM*. 0 ting sealed • “HaH” btitlan to retain reading 

• No axpoMd adjustmanti which might be • Surface waaadlapreliaa can also be used In 

accidentally moved liquids, air 
• 9V battary Ms 500 tin. continuous use: years of • MaalscCanl/VlaasccapM, or rated Arms 

typical use Invoiced 

SATISFACTION GUARANTEED - SELECT ONE OR MORE FROM: 
*F Thermometer w/Needle-Unlversal probe Model #33033-JF... $96.00 ea. 
■C Thermometer as above Model #33033-JC... $95.00 ea. 
*F Thermometerw/Surface-Universal probe Model #33034-JF... $98.00 ea. 
*C Thermometer as above Model #33034-JC... $97.00 ea. 

FAST ACTION! To order, to request catalog, or for nearest distributor, 

CALL ATKINS FREE! 1-800-284-2842 Ext. 9M 
904-378-5555 • Atkins Tschnicsl Inc., Dept. 9M 

3401 S.W. 40IIIBM.. OsIflMvilto. FL 32608-2399 

Please circle No. 207 on your Reader Service Card Please circle No. 134 on your Reader Service Card 

DAIRY AND FOOD SANITATION! JULY 1988 383 



Alaska Kathy Ruch Jim Gammill 

Dairymen Inc. Mid America Dairymen 

Stanley W. Muchewicz Savannah Arden Hills 

State of Alaska 
Palmer Illinois Pat Surprenant 

California Robert A. DiPasqua 

Schwan’s Sales Enterprises 
Marshall 

Thanh-Hai Dang 
Union Carbide Corp. 
Crystal Lake New Jersey 

Adohr Farms 
South Gate Iowa Bob Mailer 

Greg Gaglio 
Walter Suntken 

Englewood Cliffs 

A & J Foods 
Upland 

Davenport New York 

Herbert H. Hartman Kentucky Janice M. Brown 
Cornell University 

Sunkist Growers, Inc. 
Ontario Tom Gehrig Ithaca 

Frances E. Malinzak 

Armour Dairy Food Oils Co. 
Springfield Pennsylvania 

Adohr Foods 
South Gate Louisiana Sue Gregrow 

Robin Stotka Kelly Martin 

Berks Packing Co., Inc. 
Reading 

Zantel Martin Brothers ! 

San Ramon Winnsboro South Dakota 

Connecticut 
Massachusetts 

Dennis Borrall 
Interbake Foods 

John McGuire 
Ronald Restani No. Sioux City 

State of Connecticut 
Herbert V. Shuster, Inc. 

Hartford 
Stoneham 

Texas 

Delaware Michigan 
Wayne Allen 

D. Allison William McCarthy 
Momingstar Foods, Inc. 
Dallas 

DuPont Co. Michigan Dept, of Agric. 

Wilmington Lansing 
John A. Marcy 

Georgia Minnesota 
Portion-Trol Foods, Inc. 
Mansfield 

Jackie Parker Rosemarie Deflel Wendell Williams 
Protein Foods, Inc. Kohler Mix Ekrick Food Service 
Gainesville White Bear Lake El Paso 
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Vtah Canada Dominican Republic 

Robert D. Lee 
Smith’s Management 
Layton 

Virginia 

Thomas L. Kirby 
Project Hope 
Millwood 

Wisconsin 

Tim Lamers 
Lamers Dairy Inc. 
Kimberly 

Michael L. Reineke 
University of Wisconsin 
Eau Claire 

Roy Riebe III 
Seneca Foods, Inc. 
Cumberland 

Henry J. Sausen 
Tri-Clover 
Hartford 

John R. Schmidt 
Borden, Inc. 
New Berlin 

Wyoming 

Leslie Mancini 
State Health Dept. 
Green River 

Andre Lacombe 
Montreal, Quebec 

Robert Tuzo 
Public Hlth Div 
Moncteon, New Brunswick 

Rhadames Mueses Mueses 
Lab de Aditivos Lacteos 
Santo Domingo 
Republic 

LISTERIA • SALMONELLA 
CXDUFORMS • PSYCHROTROPHIC BACTERIA 

Take 
action against 
o 

The QMI Tru-Test” aseptic sampling sy^m a unique, patanted 
aseptic sampling system that, when combined with pnH)er laboratny 
procedures, can help ycxi: 
• Ictentify sources of contaminatkm quiddy, accurately and 

economteally. 
• Accurately monitor source of mtciotrial contaminatton. 
• Avoid the disaster of contaminatKi products. 

Don't take chances! Take action against contamination. For more 
infc)rmation, contact: 

QMI TRU-TEST" ASEPTIC SAMPLING SYSTEMS* 

QMI FOOD & DAIRY QUALITY 
MANAGEMENT. INC. 

245 E. Sixth Street 
St. Paul. MN 55101 
(612) 228-0474 

Manufactured for Food and Dairy Quality 
Management, Inc., under license from 
OallcMKay Trusts. Neenah, Wisconsin. U.S. 
Patent No. 3.779.082. Canadian Patent 
No. 975,401. Patented 1975. 

Please circle No. 144 on your Reader Service Card 
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Dairy and Food Sanitation 
Instructions for Authors 

Nature of the Magazine 

Dairy and Food Sanitation is a monthly publication of 

the International Association of Milk, Food and 

Environmental Sanitarians, Inc. (lAMFES). It is targeted 

for persons working in industry, regulatory agencies, or 

teaching in milk, food and environmental protection. 

The major emphases include: 1) practical articles in 

milk, food and environmental protection, 2) new product 

information, 3) news of activities and individuals in the 

field, 4) news of lAMFES affiliate groups and their 

members, 5) 3-A and E-3-A Sanitary Standards, 

amendments, and lists of symbol holders, 6) excerpts of 

articles and information from other publications of 

interest to the readership. 

Anyone with questions about the suitability of material 

for publication should contact the editor. 

Submitting Aiticies 

All manuscripts and letters should be submitted to the 

Editor, Kathy R. Hathaway, lAMFES, P.O. Box 701, 

Ames, Iowa 50010. 

Articles are reviewed by two members of the editorial 

board. After review, the article is generally returned to 

the author for revision in accordance with reviewer’s 

suggestions. Authors can hasten publication of their 

articles by revising and returning them promptly. With 

authors’ cooperation articles are usually published within 

three to six months after they are received and may 

appear sooner. 

Membership in lAMFES is not a prerequisite for 

acceptance of an article. 

Articles, when accepted, become the copyright 

property of Dairy and Food Sanitation and its sponsoring 

association. Reprinting of any material from Dairy and 

Food Sanitation or republishing of any papers or portions 

of them is prohibited unless permission to do so is 

granted by the editor. 

Reprints 

Reprints of an article may be ordered by the author. 

An order form for reprints will be sent to you. Reprints 

may be ordered with or without covers, in multiples of 
100. Reprint costs vary according to the number of 

printed pages in the article. Reprints cannot be provided 

free of charge. 

Types of Articles 

Dairy and Food Sanitation readers include persons 

working as sanitarians, fieldmen or quality control 

persons for industry, regulatory agencies, or in education. 

Dairy and Food Sanitation serves this readership by 

publishing a variety of papers of interest and usefulness 

to these persons. The following types of articles and 

information are acceptable for publication in Dairy and 

Food Sanitation. 

General Interest 

Dairy and Food Sanitation regularly publishes 

nontechnical articles as a service to those readers who 

are not involved in the technical aspects of milk, food 

and environmental protection. These articles deal with 

such topics as the organization and application of a milk 

or food control program or quality control program, ways 

of solving a particular problem in the field, organization 

and application of an educational program, management 

skills, use of visual aids, and similar subjects. Often talks 
and presentations given at meetings of affiliate groups 

and other gatherings can be modified sufficiently to make 

them appropriate for publication. Authors planning to 

prepare general interest nontechnical articles are invited 

to correspond with the editor if they have questions about 

the suitability of their material. 

Book Reviews 

Authors and publishers of books in the fields covered 

by Dairy and Food Sanitation are invited to submit their 

books to the editor. Books will then be reviewed and 

published in an issue of Dairy and Food Sanitation. 

Preparation of Articles 

All manuscripts should be typed, double-spaced, on 

8'/2 by 11 inch paper. Side margins should be one inch 

wide. 

The title of the article should appear at the top of the 

first page. It should be as brief as possible and contain 

no abbreviations. 

Names of authors and their professions should follow 
under the title. If an author has changed location since 

the article was completed, his new address should be 

given in a footnote. 
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Illustrations, Photographs, Figures 
Paper in a book 

Wherever possible, submission of photos, graphics, or 

drawings to illustrate the article will help the article. The 

nature of Dairy and Food Sanitation allows liberal use 

of such illustrations, and interesting photographs or draw¬ 

ings often increase the number of persons who are at¬ 

tracted to and read the article. 

Photographs which are submitted should have sharp 

images, with good contrast. 

Examples of Proper Bibliographic Citations 

Paper in a journal 

Alderman, G. G. and E. H. Marth. 1974. Experimen¬ 

tal production of aflatoxin in citrus juice and peel. 

J. Milk Food Technol. 37:308-313. 

Marth E. H. 1974. Fermentations, pp. 771-882. In B. 

H. Webb, A. H. Johnson, and J. A. Alford (eds.) 

Fundamentals of dairy chemistry (2nd ed.), AVI 

Publishing Co., Westport, CT. 

Book 

Fennema, O. R., W. D. Powrie, and E. H. Marth. 

1973. Lx)w-temperature preservation of foods and 

living matter. Marcel Dekker, Inc., New York. 598 

P- 

Patent 

Hussong, R. V., E. H. Marth, and D. G. Vakaleris. 

1964. Manufacture of cottage cheese. U.S. Pat. 
3,117,870. Jan. 14. 

■ Ideal for Sanitary Transport Tank Unloading. 

I Eliminate Contamination from Dust, 
Insects and Foreign Matter. . . with Tanker 

SANITARY 
STAINLESS STEEL TANKER 

MANHOLE 

Manhole Completely Open. 

VENT 
Takes only seconds to attach. 

Portable and lightweight (14 lbs.). 

Fits manholes up to 19" in diameter. 

Spun cover protects filter pad against damage 
and moisture when in use. 

i Single unit can be' moved from tanker to tanker 
without loss of time. 

I Provides protection against hazard of internal 
vacuum while unloading. 

I Sanitary stainless steel construction, #4 finish. 

Write for free literature and prices 

LunuKeR^ WALKER STAINLESS EQUIPMENT CO. INC. 
New Lisbon, Wisconsin 53950 • (608) 562-3151 

iAMFES Sustaining Member 

Please circle No. 227 on your Reader Service Card 

Stop by our Exhibit at the IAMFES Annual Meeting 
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Zoned Work Areas and Color-coded Brushes 
in Dairy Plants 

Hugh Munns 

Research Consultant, 6611 Markwood Drive No., 

Minneapolis, MN 55427 

Milk plant managers are truly concerned about 

bacteria contamination in their plants and are interested 

in doing whatever is practical to avoid a contamination 

problem. 

There are a number of steps that can be taken in the 

plant procedures to reduce the risk of bacterial contami¬ 

nation; one of which is a zoning program which identi¬ 

fies the various work areas. One might identify zones as 

follows: 

Zone 1. Milk intake and receiving area 

Zone 2. Raw milk handling and storage 

Zone 3. Raw milk to homogenizing and pasteurizing 

Zone 4. Pasteurized milk filler area 

Zone S. Finished product cooler storage area 

The purpose of these zones is to better establish 

worker areas of activity and to limit their movement 

within these zones. For example - haulers, fieldmen, etc. 

should not be given full access to the plant but be 

limited to the intake and receiving areas. Plant employ¬ 

ees as a whole should not move freely between the raw 

milk portion of the plant and the pasteurizing portion of 

the plant. 

With zones established as such, one can then limit 

the use of brushes for cleaning to individual zones and 

further, by use of brush color coding, brushes can be 

identified as to the particular use intended. 

For example: in zone 1, 2 and 3 red nylon brushes 

would be used to clean raw milk contact surfaces. 

Yellow brushes would be used for surfaces other than 

milk contact. These brushes would be stored on spe¬ 

cially designed color coded racks and segregated by 

color. In the filler room (sometimes referred to as the 

“Clean Room”) all pasteurized milk contact surfaces 

would be brush cleaned with white nylonbrushes and the 

non-contact surfaces with yellow brushes. Again, storage 

racks would be placed to properly segregate brushes by 

color and convenient to use area. 

Another brush of black bristles, specifically designed 

for cleaning floor drains, would be designed for appro¬ 

priate zones and stored independently of all other 

brushes. 

The point of all of this is to minimize plant worker 

movement through the plant and to eliminate the cross 

use of brushes from non-contact milk surface to milk 

contact surfaces and from the raw milk area of the plant 

to the pasteurizing milk processing area. Such a zoning 

and a brush color coding program can be a great benefit 

to plant managers and superintendents in the control of 

bacteria contamination (example. Listeria) in their plant. 

On-fann testing can prevent antibiotic residues 

Do you realize how much of your money is spent on extra 

time, mileage and antibiotic testing costs? Cooperative records 

that the average farm call costs about $40. 

What’s the solution to the problem of antibiotic contaminated 

milk reaching the market? 

The obvious answer is that antibiotics need to be prevented 

at the farm level. If you’re unsure whether antibiotics have 

cleared a cow’s system or if contaminated milk has been put 

into your tank, an on-farm test can confine the problem on the 

farm. Once contaminated milk leaves the farm, the problem 

multiples. 

Testing suspect milk at the farm can prevent contamination 

of loads and even silos of milk. Tests available range from the 

official test (Bacillus stearothermophilus disc assay) and the 

DelvotestP (2 1/2 hours time), which are recognized as A2 

methods by Standard Methods to three faster tests which do not 

detect as wide a range of antibiotics. 

The Bacillus stearothermophilus disc assay was designed for 

laboratory use. Results are available in 2 1/2 hours. Equip¬ 

ment investment can range from $200 to $1,000; per sample 

cost is less than $1. The test is read by observing a zone of 

inhibition. This test will tell you if the antibiotic is a beta 

lactam (penicillins) or other inhibitor. 

The Charm field test (Penicillin Assays, Inc., 36 Franklin St., 

Malden, MA 02148, phone 617-322-1523), requires an invest¬ 

ment of about $1,800. Results are available in 6 minutes with 

a cost per sample of about $2. Besides beta lactams, this test 

also can check for macrolides (erythromycin) and chloram¬ 

phenicol. A digital readout provides the results. 

The DelvotestP (Gist-brocades USA, Inc., 5550-77 Center 

Drive, Charlotte, NC 28224, phone 704-527-90(X)), was de¬ 

signed for the laboratory, field or on-farm use. Results are 

available in 2 1/2 hours, but can be read up to 12 hours after 

the incubation period is over. An equipment investment of 

about $100 is required and cost per test is about $1. Results 

are read by observing a color change. 

The Penzyme test (Smith Kline Animal Health Products, 

P.O. Box 2650, West Chester, PA 1930, phone 8(X)-523- 

4835), can be run at the plant, in the field or on the farm. 

Results can be read in 15 minutes and require observing a color 

change. The equipment investment is about $1(X) and costs per 

sample are in the $2 range. 

The Spot test (Angenics, Inc., 100 Inman St., Cambridge, 

MA 02139, phone 617-876-6468), results are available in 

about 6 minutes. Laboratory use is recommended. The equip¬ 

ment investment is about $5(X); cost per test is approximately 

$2. A texture change in observed in order to interpret the 

results. 
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Equipment / Supplies Capitol Vial's All New 
Insulated Sample 

Shipping Case 

Guaranteed Sample Integrity! 

I 504 Clay St.. Waterloo. lA 50704 | 

CIRCLE READER SERVICE NO. 292 

SELECT ITEMS - IN STOCK 
- 6,000 Gal. Cold Wall Tanks. 
- 300 Thm 1000 Gal. Dome Top 

Processors. 
- Wide Range of Gaulin 

Homogenizers. 
- Plate Heat Exchangers - Engineered 

to your specifications. 
- Large Laboratory Autoclave - Like 

New. 
HERITAGE EQUIPMENT 

COMPANY 
3200 Valleyview Drive 

Columbus, OH 43204 (614) 276-0187 

CIRCLE READER SERVICE NO. 320 

I 

The “More” Case 
MORE - Insulation 
MORE - Ice 
MORE • Shipping Box 
MORE - Wax 
MOF\E - Flexibility 

60 - 2oz. Vial Holder 

'*•••** 24 - 4 oz. Vial Holder 
_ , . . * j 275# Test, Double Waxed Cormgated Box 
Special Introdurtopr Sale Price 2 - 8” x 8 ” x 1 Reusable Ice Paks 

Mail or Phone Order to 
Capitol Vial Inc., Fonda, N.Y. 12072 

Phone (515) 853-3377 or Call Toll Free 1-800-843-8283 

lAMFES Sustaining Member CIRCLE READER SERVICE NO. 311 

^BCmSPEQAL 
PRODUCTS. 

Special Products, Inc. is your full-line 
distributor of processing equipment for 

the Dairy, Food, Beverage and Phar¬ 
maceutical industries. 

FEATURING: 

• Alfa-Laval 
• APV Gaulin 

• Anderson Instrument Co. 

• TCI-Superior Fittings, Valves, Pumps 

For your free catalog illustrating our entire 

product line, call (800) 641-4800 or (417) 
862-1319 in Missouri. 

Special Products, Inc. 
800 West Tampa, Springfield, MO 65802 

AVOC-20 
Introducing the all new A.V.O.C.-20 

— Automatically opens and closes 

Capitol hinged cap vial — Fits all 

Multi Spec and Foss-O-Matic testing 
equipment. 

CAPITOL VIAL CORP. 
P.O. Box 611 

Fonda, NY 12068 
free video tape available upon request, phone:518-853-3377 

CIRCLE READER SERVICE NO. 324 lAMFES Sustaining Member CIRCLE READER SERVICE NO. 310 

DAIRY AND FOOD SANITATION/JULY 1988 389 



RECONDITIONED 
Sterilizers 

Glassware Washers 

Incubators and Related 

Laboratory Equipment 

Call us for our current listing. 

2 — 4,000 cold wall tanks 

— CB & CP Heat Exchangers 

2 — 600 gal. Kettles with agitation 

1 — 500 gal, Kettle and smaller 

— Haskon Fillers; 340, 740 

— Fittings up to 4”. Air valves, 
valves & pumps 

CARMEL EQUIPMENT 
246 Beacon Ave. 

Jersey City, NJ 07306 

(201) 656-4030 

•FREE CATALOG 

The Supply Corporation invites you 
to Send for their 1988 Catalog 

featuring 
a full line of processing supplies. 

Write to The Supply Corporation, 
P.O. Box 112, Lake Geneva, Wl. 

53147 or Call Toll Free 
1-800-558-2455 

in Wisconsin call 1-800-242-5929. 

CIRCLE READER SERVICE NO. 352 CIRCLE READER SERVICE NO. 309 CIRCLE READER SERVICE NO. 348 

CIRCLE READER SERVICE NO. 339 CIRCLE READER SERVICE NO. 330 

The CDT Test Device 
For all differential 

controls on H.T.S.T. pasteurizers 

now • • • testing and servicing 

is easier and more precise ess «THE CROMBIE COMPANY 

521 Cowles Avenue 

Joliet, IL 60435-6043 

815/726-1683 

•US Pat 4,380,166 - ’Reviewed by PHS/FDA 

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_ 

STERILE SAMPLE VIAL 

One piece 45 ml vial, easy one 
hand handling, durable, 

resists cracking, lood 
grade polypropylene. 

Jf Phone: 518-853 3377 
{ For samples call or write: 

, Capitol Vial Corp. 
P.O. Box 611 

Fonda. NY 12068 

ittention: 

BREDDO HIGH SPEED BLENDERS 
Available in All Sizes From: 

25 gallons through 300 gallons 

CHOOSE FROM 
Complete Inventory Including 
Single Wall or Jacketed Units 

Contact: BREDDO LIKWIFIERS 
18th & Kansas 

Kansas City, KS 66105 
800-255-4092_ 

CIRCLE READER SERVICE NO. 286 CIRCLE READER SERVICE NO. 298 
lAMFES Sustaining Member 

CIRCLE READER SERVICE NO. 353 
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Services / Products 

For Food Plant Operations 

Employee n 
Training |U ^ 
Materials 

• 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 

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 your own 
bar code labels. For FREE copy 
of our Sampling Equipment Cata¬ 
log, call or write Dept. WL-887. 
Free Phone Order Service 
1-800-558-9595. 

^4^ 
Fort Atkinson, Wl 53538 

CMC U UoOasto, CA 95352 

CIRCLE READER SERVICE NO. 332 

lAMFES Sustaining Member 

(weWMWtfj 
COMPUTERIZED mPECTION SYSTEM 

Annooncdi: 

Daily WritR^ 
the newest develqfmient in hand 

fsam dairies far m(»e efBcientfy. 

■ ^misates tetfious report 

m iHTtia^ nrahiple reports in 

• standardhes report ftnmsd. 

m a {HTofiKisional 

Report WrRR earirtnunoatal 

OREGON DIGITAL 
SYSTEMS, INCORPORATED 

FOR MORE INFORMATION CALL 
(503) 752-0448 

CIRCLE READER SERVICE NO. 341 

lAMFES Sustaining Member 

R^X)rtVIAitR 
ENVIRONMENTAL HEALTH DATABASE 

■ Produces prefcmnatted 
summary reports inspections 
data to aUow bc^mr-informed 

■ Rims on aB roM PC, XT, AT, 
386 car ccanpadl^ 
cmnpmers. 

a F(»’ use wkh without Fldid 
, WritR iumdheid cranputers fm 
field inspectt<ms. 

• A great way to your 
defautmern started in 
cmnfHdeiised ittspeoimis! 

Can t<^y to (»deT a 

OREGON DIGITAL 
SYSTEMS, INCORPORATED 

885 NW GRANT AVENUE 
PO BOX 367 

CORVALLIS, OR 97339 

FOR MORE INFORMATION CALL 
(503) 752-0448 

CIRCLE READER SERVICE NO. 342 

lAMFES Sustaining Member 

COMPLETE 1 
LABORATORY 1 CONTROL INSTRUMENT SERVICES. INC. 

Complete instrument services including Parts stocked tor Taylor, Anderson, 

SERVICES 1 repair, rebuilding, calibration and general Ametek and Partlow. Distributors of An- 

retrofittlng AT YOUR PLANT OR OURS. derson, Graphic Controls, and Bristol 

Babcock. 

Ingman Labs, Inc. 

2945-34th Avenue South 1 Parts stocked for most leading lines of instruments for the food and dairy 

industry. Orders shipped same day as received. 

Minneapolis, MN 55406 JOHN BENEDICT 

612-724-0121 1 CONTROL INSTRUMENT SERVICES, INC. 

3607 Ventura Drive • Lakeland, FL 33803 813-644-9838 

CIRCLE READER SERVICE NO. 315 CIRCLE READER SERVICE NO. 303 
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Services / Products 

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 

CIRCLE READER SERVICE NO. 355 

Tired Of Brine 
Contamination Complaints? 

Let us overhaul your ice cream stick 

novelty moulds. 
Call Carl for Gram & Vitaline mould 

overhauling. 

Top Quality Workmanship 

AMERICAN MOULD 
SERVICE 

6701 Ellcrson St. 
(301) 868-I273 

Clinton. MI) 207.33 
Carl Hornbcak 

CIRCLE READER SERVICE NO. 304 

COMPONENT SAMPLES FOR CALIBRATION 
OF INFRARED TESTERS 

Samples are also designed to be used as daily performance checks.* 
1 set of 12 in duplicate $72.0i 
Add. sets same week/same address $48.0i 
Skim sample $27.0i 

*1 set equals 2 calibration or 4 daily checks 
Call for more information (612) 484-7269 

DQCI Services, Inc. 
2353 No. Rice St., St. Paul MN 55113 

lAMFES Sustaining Member CIRCLE READER SERVICE NO. 356 

MICROBIOLOGICAL 
TESTING LABORATORY 

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. BOX 952 

SPARTA, NEW JERSEY 07871 
201-729-2318 

CIRCLE READER SERVICE NO. 312 

ENVIRONMENTAL SYSTEMS SERVICE, LTD. 

• Testing for Listeria and other Pathogens 

• Dairy, Poultry and Food Product Testing 
• Water and Wastewater Analysis 
• Bioassay - Toxic Monitoring 

• Hazardous Waste Analysis 

• Sanitation Inspections and Air Quality Monitoring 
218 N. Main Street 5111 College Avenue 
Culpeper, VA 22701 College Park, MD 20740 

703-825-6660 301-779-0606 

CIRCLE READER SERVICE NO. 349 

Flooring 

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, WI 54868 

Ph.(715)234-7894 

CIRCLE READER SERVICE NO. 294 
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CIRCLE READER SERVICE NO. 319 CIRCLE READER SERVICE NO. 314 
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Employment Opportunities Consuming Services 

DUNHILL OF SOUTHEAST 

FORT WORTH 
has career opportunities for you in the areas of: 

ENGINEERING 

MAINTENANCE 

PRODUCTION 

QUALITY CONTROL 

SANITATION 

Salvies from $20K ■ $60K 
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 

Fort Worth, TX 76115-0397 
817-926-7284 

CIRCLE READER SERVICE NO. 288 

I DR. R. H. ELLINGER & ASSOCIATES, LTD. | 
Consultants to Food Industry — Domestic — International 

Research t Dmnlopmtnl Regufatory Complltnct Quality Assurance 

e Consumer Products e Legal Assistance Available e USDA Approval 

e Foodservice Products —through Associate e QA Audits 

e New Formulations —expert food law e Statistical QC 

e Product Improvement attorney e Computerized QC Data 

e Consumer Testing e Labeling Compliance e Expert Court Witness 

e Experience in. e Food Safety Regulations e Approved Procedures for: 

—frozen foods e Product Recalls/Seizures —HACCP 

—bakery products e Adverse Inspections —GMP/plant/warehouse 

—prepared mixes e Port-of-entry Detentions —consumer complaints 

—dairy products e Regulatory Negotiations —sanitation 

—sauces & dressings —FDA, USDA. US. —pest control 
Customs 3946 Dundee Road 

(312) 272'-6376 
—State, Local agencies Northbrook, IL 60062 

CIRCLE READER SERVICE NO. 299 

lAMFES Manuals 

CIRCLE READER SERVICE NO. 359 
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3-A SANITARY STANDARDS 

The Complete Dairy Sanitary Standards Booklet is available from the 

lAMFES Office, P.O. Box 701, Ames, lA 50010. 515-232-6699 

3-A DAIRY SANITARY STANDARDS $33 

3-A DAIRY AND EGG SANITARY STANDARDS $48 

3-A EGG STANDARDS $28 

5-year updates on the above $34 

All prices include postage. Payment must accompany order. Master Card 
and Visa accepted. 

Call 800-525-5223 or 515-232-6699, ask for Scott._ 

CIRCLE READER SERVICE NO. 358 

lAMFES MANUALS 
* Procedures to Investigate Foodborne Illness — New 4th Edition 

* Procedures to Investigate Waterborne Illness 
Procedures to Investigate Artbropod-Borne and Rodent-Borne Illness 
These three excellent manuals are based on epidemiologic principles and in¬ 

vestigative techniques that have been found effective in determining causal fac¬ 
tors of disease outbreaks. 

Single copies are available for $3.50 ea.; 25-99 copies $3.25 ea.; and 100 
or more copies are 2.75 ea. 

CaU 800-525-5223 or 515-232-6699, ask for Scott. 

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 Iowa) 

Your 

Message 

Could 

Be 

Here 
Call an 

Advertising Sales 

Representative 

Today! 

(800) 525-5223 

515-232-6699 



Abstacts of papers in the July Journal of Food Protection 

To receive the Journal of Food Protection in its entirety 

each month call I-800-525-5223, ext. A or 515-232-6699, 

ext. A in Iowa. 

Inactivation of Listeria Monocytogenes by Chlorine, Souzan E. 

El-Kest and Elmer H. Marth, Department of Food Science and the 

Food Research Insitute, University of Wisconsin-Madison, Madi¬ 

son, Wisconsin 53706 

J. Food Prot. 51:520-424 

Cells of Listeria monocytogenes strain Scott-A were har¬ 

vested from cultures, washed, and then treated with a solution of 

sodium hypochlorite at 25°C and pH 7. The cells were more 

resistant to chlorine when they were (a) harvested from a 24- 

rather than 48-h-old culture, (b) grown in tryptose broth rather 

than on a slant of tryptose agar, and (c) washed and suspended 

using a 20 rather than 0.312 mM phosphate buffer solution. Cells 

of L. monocytogenes were exposed for 30 s-4 h to sodium hy¬ 

pochlorite solutions that contained 0.5-10 ppm available chlorine. 

Generally, the number of survivors decreased rapidly during the 

first 30 s followed by a slower decrease during the rest of the 

exposure time. The initial count of L. monocytogenes in the sus¬ 

pension (Ixl0*-3.2xl0*/ml) decreased 0.49 to 6.4 orders of mag¬ 

nitude during the first 30 s of exposure to the chlorine solutions. 

The effect of the presence of organic substances on the strength of 

hypochlorite solutions was studied. Presence of 0.05 or 0.1 % pep¬ 

tone caused a large and rapid loss of available chlorine. Glucose or 

lactose (up to 1%) had almost no effect on the concentration of 

available chlorine. 

Sodium Benzoate Inhibits Growth of or Inactivates Listeria 

monocytogenes, Moustaf A.A. El-Shenawy and Elmer Marth, 

Department of Food Science and The Food Research Institute, 

University of Wisconsin-Madison, Madison, Wisconsin 53706 

J. Food Prot. 51:525-530 

The ability of Listeria monocytogenes to grow or survive was 

determined using tryptose broth at pH 5.6 or 5.0, supplemented 

with 0, 0.05. 0.1, 0.15. 0.2. 0.25 or 0.3% sodium benzoate, and 

incubated at 4,13,21 or 35®C. The bacterium grew in benzoate- 

free controls under all conditions except at 4°C and pH 5.0. At pH 

5.6 and 4*C, after 60 d, L. monocytogenes (initial population ca. 

lOVml) was inactivated by 0.2, 0.25 and 0.3% sodium benzoate. 

Other concentrations of benzoate permitted slight growth during 

the first 36 d of incubation followed by a decrease in populations 

of the pathogen. At pH 5.0 and 4“C, from 0.15 to 0.3% benzoate 

completely inactivated the pathogen in 24 to 30 d, whereas the 

other concentrations caused a gradual decrease in the population 

during the 66-d incubation period. At I3°C and pH 5.6, L. 

monocytogenes grew (more at lower than higher concentrations of 

benzoate) in the presence of all concentrations of benzoate except 

0.25 or 0.3%, which prohibited growth throughout a 264-h incu¬ 

bation period. Reducing the pH to 5.0 minimized growth at the 

two low concentrations of benzoate and caused slight decreases in 

population at the other concentrations of benzoate. At 21 and 

35“C and pH 5.6, appreciable growth of L. monocytogenes oc¬ 

curred in the presence of 0.2% or less sodium benzoate, whereas 

higher concentrations were inhibitory, permitting little if any 

growth by the pathogen. Reducing the pH to 5.0 allowed limited 

growth of the pathogen at 21 and 35®C when the medium con¬ 

tained 0.05 or 0.1% sodium benzoate. Higher concentrations 

caused either complete inhibition or inhibition plus partial or 

complete inactivation of the pathogen during incubations of 117 

h at 21'>C or 78 h at 35‘>C. 

Microbiolgoical and Sensory Quality Changes in Unwrapped 

and Wrapped Sliced Watermelon, S. D. Abbey, E. K. Heaton, 

D. A. Golden, and L. R. Beauchat, Department of Food Science 

and Technology, University of Georgia, Agricultural Experiment 

Station, Griffin, Georgia 30223-1797 

J. Food Prot. 51:531-533 

Experiments were done to determine the major genera and 

groups of microflora which grow on unwrapped and wrapped slices 

of watermelon stored at 5 and 25'G for up to 8 d. (Changes in sensory 

qualities of stored watermelon were also monitored. Pseudomonas. 

Escherichia coli, Enterobacter and micrococci comprised the pre¬ 

dominant microflora, regardless of storage temperature. Growth 

was slower on wrapped watermelon than on unwrapped water¬ 

melon. Subjective ratings for color, aroma, appearance, flavor and 

texture of unwrapped watermelon stored at S°C decreased more 

rapidly than ratings for wrapped slices. Results from objective 

measurements of color suggested that dulling and darkening was 

most rapid on the surface of unwrapped watermelon, and this was 

attributed to mote rapid oxidation of pigments when exposed to air. 

Objective measurement of firmness showed that wrapped water¬ 

melon retained stmctural integrity for a longer time than unwrapped 

watermelon; however, subjective ratings for texture were not corre¬ 

lated with these values, indicating that texture is less critical than 

color aixl flavor when overall Judgments are made on sensory quality 

of stored watermelon. 

Enterotoxin Production by Staphylococcal Isolates from 

Nigerian Fermented Milk Products, V. J. Umoh, A. A. 

Adesiyun and N. E. Gomwalk, Department of Microbiology, 

Faculty of Science and Department of Veterinary Public Health 

and Preventive Medicine, Ahmadu Bello University, Zaria, 

Nigeria 

J. Food Prot. 51:534-537 

A total of369 samples of nono, furanono and manshanu were 

purchased from four different markets around Zaria, Nigeria. Five 

hundred and sixty-eight staphylococcal isolates were obtained from 

the three products of which a total of 37 (6.5%) were enterotoxigenic 

comprising 21 (10.7%) from nono samples and 16 (17.2%) from fiira 

samples. The staphylococcal count, pH and titratable acidity of all 

the samples that contained enterotoxigenic staphylococci ranged 

from 5.4 x 10^ to 6.3 x 10« CFU/ml, 3.89 to 4.21 and 0.47 to 0.74, 

respectively. Of all the staphylococcal isolates, 6.5% produced 

enterotoxin. Of the enterotoxigenic strains encountered 73.0% 

produced enterotoxin A, 10.8% B, 10.8% C and 2.7% produced 

combinations of A and B and A and C each. Statistical analysis 

revealed no correlation between either coagulase, thermonu¬ 

clease, hemolysin production and enterotoxin production. 

Detection of Salmonella with the BioEnzabead^'^ Enzyme 

Immunoassay Technique, J.-Y. D'Aoust and A. M. Sewell, 

Health Protection Branch, Health and Welfare Canada, Sir 

Frederick G. Banting Research Centre, Tunney's Pasture, Ot¬ 

tawa, Ontario, Canada KIA 0L2 

J. Food Prot. 51:538-541 
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The performance of the double-antibody (MOPC 467 and 

6H4) BioEnzabead™ enzyme-linked immunosorbent assay was 

evaluated widi pure cultures and naturally contaminated foods. 

The immunoassay detected all but four (1.6%) of the 250 Salmo¬ 

nella test strains and showed high levels of cross-reactivity 

(30.7%) among the 75 strains of non-salmonellae examined. 

Citrobacter freundii figured prominently as a source of erroneous 

results. Although the BioEnzabead^ system identified the 41 

foods found to be contaminated by a standard cultural procedure, 

a high rate of false-positive reactions (46%) was nevertheless 

encountered with high moisture foods. Attempt at method brevity 

through application of the immunoassay at the preenrichment 

level was unsuccessful resulting in the detection of only 24 

(58.5%) of the 41 contaminated foods. Greater recoveries were 

obtained with tetrathionate brilliant green enrichment broth incu¬ 

bated at 43°C than at 35'*C. 

Color-Changing Indicator to Monitor the Time-Temperature 

History during Cooking of Meats, Guillermo J. Favetto, Jorge 

(Thirife, Osvaldo C. Scorza and Carlos Hermida, Frigorifico 

Rioplatense S. A., Ruta 9, Km. 32-1/2, Gral Pacheco, Pcia,. de 

Buenos Aires, Argentina 

J. Food Prot. 51:542-546 

Development of a time-temperatuie integrator based on color 

changes produced by the chemical reaction between reducing 

sugars (i.e. fructose, glucose, lactose) and 1-lysine (Maillard’s 

reaction), is described. The indicator is particularly suitable to 

provide an objective method for confirming that a given tempera¬ 

ture in the inner part of a meat product cooked in water in hermeti¬ 

cally sealed packages, was achieved. This is needed to ascertain 

inactivation of the foot and mouth disease (FMD) virus and is 

required for meat imported from countries in which the FMD 

virus is present. The indicator is placed at the surface of the meat 

package and will avoid the need of opening the package for 

inspection. 

Evaluation of Four Analytical Methods to Detect Weevils in 

Wheat: Granary Weevile, SUophilus granarius (L.), in Soft 

White Bread, Gerald E. Russell, U.S. Food and Drug Admini¬ 

stration, 1560 E. Jefferson Avenue, Detroit, Michigan 48207 

J. Food Prot. 51:547-553 

Soft white wheat was infested with adult granary weevils 

under controlled conditions at 3 levels of infestation, and 

samples were removed for testing 6 times over a total of 48 d. 

Three analytical methods available for use in FDA laboratories 

were compared along with a simple counting of the visually- 

detectable, insect-damaged kernels in a l(K)-g sample. The 

objective of the study was to determine how the analytical results 

compared with one another and with the levels of infestation. 

Data confumed that the more rapid visual exam of wheat is not 

reliable for indicating the hidden, internally-developing wee¬ 

vils. Analysts should be aware of the possibility that wheat 

inspected visually could be passable with respect to insect- 

damaged kernels, but still may produce violative flour due to high 

insect fragment counts when processed. More research is needed to 

correlate insect infestation in wheat with insect fragment counts in 

flour. The two methods which could be used to estimate potential 

flour contamination caused by weevils are the x-ray exam and the 

cracking and flotation method, since both of these reveal the stages 

of weevil development inside the kernels. Tables present the results 

of the analyses and relate them to the number and sex of the founding 

adults in each level of infestation. 

Growth of Rats Fed Ground Beef Treated with Aqueous 

Chlorine, A. W. Kotula and B. S. Emswiler-Rose, Meat Science 

Research Laboratory, U.S. Department of Agriculture, Agricul¬ 

tural Research Service, Building 201, BARC-East, Beltsville, 

Maryland 20705 and Microbiology Division, Food Safety and 

Inspection Service, U.S. Department of Agriculture, Building 

322, BARC-East, Beltsville, Maryland 20705 

J. Food Prot. 51:554-557 

The presence of inordinate amounts of chlorine in ground 

beef fed to rats is expected to elicit fasting and reduced weight 

gain if the rats considered the resulting diet objectionable. The 

92-day growth curves for male and female rats fed the formu¬ 

lated diet containing beef treated with aqueous chlorine were not 

different from growth curves of other rats fed the diet containing 

unchlorinated beef. Similarly, there was no difference in dietary 

consumption between the two groups of rats. The growth rates 

of rats fed the formulated diet, with or without aqueous chlorine, 

were similar but greater than growth rates of other rats fed the 

commercial control diet. These data indicate that treatment of 

ground beef with aqueous chlorine did not adversely affect the 

consumption of the diet or the rate of growth. 

Reactivation of the Lactoperoxidase System during Raw 

Milk Storage and its Effect on the Characteristics of Pas¬ 

teurized Milk, Cecilia E. Martinez, Patricia G. Mendoza, Fran¬ 

cisco J. Alacron and Hugo S. Garcia, Centro de Graduados, 

Institute Technologico de Veracruz, Apartado Postal 1420, 

Veracruz, Ver, Mexico 

J. Food Prot. 51:558-561 

The Lactoperoxidase (LP) system was activated periodically 

during raw milk storage, and after pasteurization. Raw milk was 

stored at 4‘’C for 4,6 or 8 d, and after pasteurization at 8 or 16“C, 

until a laboratory-trained taste panel reported the presence of off- 

flavors. When treated milk was stored raw for 4 d, then pasteur¬ 

ized it maintained its quality for 12 d at 8‘’C; pasteurized control 

milk had a shelf-life of 9 d only. Shelf-life of pasteurized milk 

stored at 16°C after pasteurization was 6 d for LP-treated and 5 d 

for control milk. LP-treated milk that was stored raw for 6 d 

retained its quality after pasteurization for 11 d at 8°C and 5 d at 

16'C, while shelf-life for control milk of this experiment was 5 d 

at 8°C and 1 d at 16*C. When storage of raw milk was extended 

to 8 d, control milk showed off-flavors right after pasteurization, 

whereas LP-treated milk developed a “stored” or “unclean” taste 

after 1 d of pasteurized storage. Reactivation of the LP system is 

proposed to extend the shelf-life of pasteurized milk, when raw 

milk storage for over 2 d is necessary. 

Chicken-to-Human Infection with Campylobacter jejuni and 

Campylobacter coli: Biotype and Serotype Correlation, A. 

Annan-Prah and M. Jane, Mikrobioloski Institut, Medicinska 

Fakulteta, Zaloska 4, 61105 Ljubljana, Yugoslavia 

J. Food Prot. 51:562-564 

Isolates of Campylobacter jejuni and Campylobacter coli 

isolated from two flocks of parent hens and their progeny which 

were followed from hatch to slaughter in 10 different farms 

within a 6-month period in the area of Ljubljana, Yugoslavia 

were bio- and serotyped. They were compared to those isolated 

from diarrheic patients within the same period of time. C. jejuni 

biotype I of Lior’s biotyping scheme was found most predomi¬ 

nant. Using 25 unabsorbed antisera raised against live C. jejunil 

coli cultures, 62.2% and 44.8% of the isolates from patients and 

chickens, respectively, could be serotyped. Penner sergroups 

(PG) 1,2,5,7,9, and 22 were found common to both patients and 
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chickens. PG 2 was the most common isolate. PG 8, which was 

the second most frequently isolated serogroup from patients was 

not isolated from chickens. No Campylobacters were isolated 

from 71 farm family members. 

Changes in Bacterial Ceil and Spore Counts of Reduced-Fat 

Egg Products as Influenced by Pasteurization and Spray 

Drying, Kerry J. Moore, Molly W. Warren, Dr. Robert Davis 

and Michael G. Johnson, Department of Food Science, Univer¬ 

sity of Arkansas, Fayettville, Arkansas 72703 and Department of 

Food Science, North Carolina State University, Raleigh, North 

Carolina 27695 

J. Food Prot. 51:565-568 

Microbial counts of several laboratory-prepared defatted 

egg products and ingredients were determined. Commercial full- 

fat egg yolks (EY) were defatted with hexane, air-dried over¬ 

night, mixed with water, homogenized, pasteurized (60°C, 5 

min), and spray-dried to yield a defatted egg yolk product 

(DEY). Egg products for scrambling (EPS) were formulated 

with DEY and other ingredients, processed as above, and held 

wet (EPS-W) or spray-dried (EPS-SD). On a dry matter basis, 

the log counts in colony forming units per g (log CFU/g) of EY 

for aerobic bacteria, yeasts and molds, and aerobic mesophilic 

sporeformers were low at 1.3, 1.0 and 0, respectively. For DEY 

these counts were 6.0, 2.4, and 4.3, respectively. These counts 

for DEY after pasteurization decreased by 98.6, 89.6, and 

40.0%, and after spray drying decreased by 99.3, %.l, and 

83.5%, respectively, compared to the pre-pasteurization counts. 

For EPS-W, pasteurization reduced aerobic bacteria, yeasts and 

molds, and conforms by 82.0, 86.7, and 98.7%, but did not 

reduce aerobic mesophilic sporeformers'. Compared to pre-pas¬ 

teurization counts, for EPS-SD the aerobic bacteria, yeasts and 

molds, conforms, and aerobic mesophilic sporeformer counts 

after pasteurization decreased by 99.7, 91.9, 99.3, and 50.0%, 

while after spray drying the count reductions were 99.9, 98.9, 

99.9, and 85.8%, respectively. Microbial counts of finished 

products were below guidelines set by the U.S.D.A. for egg 

products. No Salmonella were detected in any of the ingredients 

or prototype products at any stage of processing. The combina¬ 

tion treatment of pasteurization followed by spray drying sig¬ 

nificantly reduced the spore counts of DEY and EPS-SD, com¬ 

pared to pre-pasteurization counts. 

Microanalytical Quality of Imported Green Coffee Beans, 

John S. Gecan, Ruth Handler and John C. Atkinson, Division of 

Microbiology and Division of Mathematics, Food and Drug 

Administration, Washington, DC 20204 

J. Food Prot. 51:569-570 

A 3-year national survey was made to determine the sani¬ 

tary quality of green coffee beans offered for import into the 

United States. The methods of the Food and Drug 

Administration’s Macroanalytical Procedures Manual were used 

to analyze samples for mammalian excreta, insect damage and 

mold. Insect damage was the most frequently encountered de¬ 

fect. The percent of samples containing insect damage was 

70.6%, and the range of insect-damaged beans was 0 to 31.0% 

per sample. Mold was found in 23.5% of the samples, and 

percent of moldy beans ranged from 0 to 31.0% per sample. 

Mammalian excreta was found in 9.3% of the samples, and 

levels ranged from 0 to 50.63 mg/lb. African and Asian coffee 

beans generally had higher mean analyte levels than did beans 

from Central and South America. 

Examination of Enterotoxin Production at Low Tamperature 

by Yersinia spp. in Culture Media and Foods, Donald A. 

Schiemann, Department of Microbiology, Montana State Uni¬ 

versity, Bozeman, Montana 59717 

J. Food Prot. 51:571-573 

Sixteen of 27 (59%) cultures of Yersinia spp. produced 

enterotoxin measured by the suckling mouse assay at 25"C in 

aerated broth culture media. Only one of 15 of these cultures, 

which was identified as Yersinia kristensenii, produced entero¬ 

toxin at 6“C. No enterotoxin was detected in water and methanol 

extracts of 6 food slurries inoculated with this toxigenic culture 

after incubation at 9.8'<r for 4 d. 

Essential Elements in Dry and Canned Chick Peas (Cicer 

arietinum L.), Anthony Lopez and Harriet L. Williams, Depart¬ 

ment of Food Science and Technology, Virginia Polytechnic 

Institute and State University, Blacksburg, Virginia 24061 

J. Food Prot. 51:574-576 

Ten essential elements were determined in dry and canned 

chick peas (Cicer arietinum L.) by atomic absorption spectro¬ 

photometry. Samples were taken at different stages during the 

canning process to determine where changes in element content 

occurred. The content of each sample was compared statistically 

to other samples taken within the process. Element retention, 

excluding chloride and sodium, ranged from 12 to 127% on a dry 

weight basis and 4 to 45% on wet weight basis. 

Performance of Some Heat-Sensitive Differential Agars 

Prepared and Melted by Microwave Energy, C. Liang and D. 

Y. C. Fung, Department of Animal Sciences and Industry, 

Kansas State University, Manhattan, Kansas 66506 

J. Food Prot. 51:577-578 

The viable cell count performance of some heat-sensitive 

differential agars prepared and remelted by microwave energy 

was evaluated for Salmonella choleraesui. Streptococcus 

faecalis and Escherichia coli. The conventional boiling method 

was used for comparison. No significant difference was found 

between the microwave oven processed agar and the conven¬ 

tional-boiling processed agar in viable cell counts of the target 

bacteria. Heating and reheating of violet red bile agar, bismuth 

sulfite agar, and KF Streptococcus agar by both methods did not 

change agar performance. However, remelting of desoxycholate 

citrate agar by both methods resulted in a substantial lowering 

of viable cell counts. 

Performance of a DNA Probe-Based Salmonella Test in the 

AACC Check Sample Program, Barry S. Sail, Massimo 

Lombardo, Brendan Sheridan and George H. Parsons, GENE- 

TRAK Systems, Framingham, Massachusetts 01701 

J. Food Prot. 51:579-580 

The performance of the GENE-TRAK*Sa/ffw/ie//a assay in 

food as been evaluated with samples of flour or flour based 

bakery mix provided by the American Association of Cereal 

Chemists (AACC) check sample program. Six pairs of coded 

samples were tested from November 1986 through September 

1987. The test correctly identified all six positive and six nega¬ 

tive samples. This included a lactose positive Salmonella strain 

that was missed by a large majority of the other laboratories that 

participated in the survey. These results indicate that DNA 

probe technology can provide not only more timely results than 

traditional methods, but in some cases can actually provide 

more accurate information. 
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Botulism in Native Peoples - An Economic Study, Ewen C. D. 

Todd, Bureau of Microbial Hazards, Food Directorate, Health 

Protection Branch, Health and Welfare Canada, Ottawa, Ontario, 

KIA 0L2, Canada 

J. Food Prot. 51:581-587 

Type E botulism occurs regularly in scattered locations in 

the Canadian Arctic and northern coastal British Columbia 

from the consumption of improperly fermented fish and marine 

mammal products by native peoples, with an average of eight 

cases and 1.5 deaths each year. Local treatment at nursing 

stations is often followed by the evacuation of the patients to 

the main northern hospitals, e.g. Iqaluit and Inuvik with subse¬ 

quent intensive care, if necessary, in Montreal, Wirmipeg, 

Edmonton or Vancouver. Estimates of costs of six incidents in 

these northern regions showed that the evacuation of patients 

was the most expensive component (mean, 31.2%), followed 

by hospitalization (23.8%) and investigation of the illnesses 

(19.4%). The mean cost per incident was over $70,000, or 

$7,200 per case. If these figures are extrapolated, the cost of 

botulism in these areas is about $2 million each year, with $1.5 

million being considered the value of the lives lost. Current 

and future health care practices in northern regions should be 

evaluated in relation to these and other costs. 
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Salmonella and 
Listeria 

Pre-enrichment Made Easy 
BLENDO - FLASK 

• Excellent for the pre-enrichment of food samples for 
bacterial testing. 

• Can be utilized for both qualitative and quantitative 
blending. 

• Sizes available for 25g, 10Og, 375g analytical units. 
• Can blend items which are difficult to process with 

other common blending devices. 
Call or write for a free brochure and price list. 

SUMMIT LABORATORY SUPPLY, INC. 
845 E. Johnson St. 
Madison, Wisconsin 53703 
(608)256-1260 
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August 1-5, BIOTECHNOLOGY: MICRO¬ 
BIAL PRINCIPLES AND PROCESSES 
FOR FUELS, CHEMICALS AND BIOL- 
OGICALS, sponsored by the Massachusetts 
Institute of Technology, Cambridge, MA. For 
further information, contact: Director of Sum¬ 
mer session, MIT, Room El9-356, Cambridge, 
MA 02139. 
August 7-12, 1988 ANNUAL MEETING OF 
THE SOCIETY FOR INDUSTRIAL MI- 
CROGIOLOGY, to be held at the Hyatt Re¬ 
gency, Chicago, IL. For more information, 
contact: Mrs. Ann Kulback, SIM, PO Box 
12534, Arlington, VA. 
August 15-17, PRINCIPLES OF PACKAGE 
DEVELOPMENT, to be held in Chicago, Illi¬ 
nois. For more information, contact: The 
Center for Professional Advancement, 46 West 
Ferris St., East Brunswick, NJ 08816, (201) 
613-4500. 
August 18-19, EXTENDED SHELF LIFE OF 
FOODS, to be held in Chicago, Illinois. For 
more information, contact: The Center for 
Professional Advancement, 46 West Ferris St., 
East Brunswick, NJ 08816, (201) 613-4500. 
September 7-8, ANNUAL CONFERENCE 
OF THE NORTH CENTRAL CHEESE IN¬ 

DUSTRIES ASSOCIATION, South Dakota 
State University, Brookings, SD. For further in¬ 
formation, contact: E.A. Zottola, Sec-Trea., 
NCCIA, PO Box 8113, St. Paul, MN 55108. 
September 11-13, NATIONAL DAIRY 
COUNCIL OF CANADA ANNUAL CON¬ 
FERENCE, to be held at the Winnipeg Con¬ 
vention Centre, Winnipeg, Manitoba. For more 
information, contact: Pat MacKenzie, 141 Lau- 
rier Avenue West, Ottawa, Ontario, Canada 
K1P-5J3. 
September 11-14, SOTUHERN ASSOCIA¬ 
TION OF DAIRY FOOD MANUFACTUR¬ 
ERS, INC. 74TH ANNUAL CONVENTION, 
to be held at the Boca Raton Hotel & Club, 
Boca Raton, FL. For more information, contact: 
John E. Johnson, P.O. Box 1050, Raleigh, NC 

27605. 
September 13-15, SPECIAL PROBLEMS IN 

MILK PLANTS COURSE, sponsored by the 
Texas Association of Milk, Food and Environ¬ 
mental Sanitarians. To be held at the Howard 
Johnson Plaza So., IH 35 at Woodward, Austin, 
TX. For more information, contact: Janie Park, 
TAMFES, PO Box 2363, Cedar Park, TX 
September 14-16, AACC - SENSORY 
EVALUATION OF FOOD, to be held in St. 
Paul, Minnesota. For information, contact: 
AACC Short Course Program, 3340 Pilot Knob 
Rd, St. Paul, MN 55121 (612) 454-7250. 
September 15-16, WISCONSIN LABORA¬ 
TORY ASSOCIATION ANNUAL EDUCA¬ 
TION CONFERENCE, will be held at the 
Paper Valley Hotel and Conference Center, 
Appleton, Wisconsin. Contact: Gary Jansen, 
Pabst Brewing Co., Box 706, Milwaukee, WI 
53201 (414) 223-3574. 
September 19-20, POULTRY HEALTH 
SEMINAR, to be held at the Raddison Hotel, 
Atlanta, Georgia. For more information, con¬ 
tact: Southeastern Poultry & Egg Association, 
1458 Church St., Decatur, GA 30030, (404) 
377-6465. 

September 20-21, WISCONSIN ASSOCIA¬ 
TION OF MILK AND FOOD SANITARI¬ 
ANS JOINT EDUCATIONAL CONFER- 
ENCE,^to be held at the Ramada Inn, 2325 
Bainbridge Rd, LaCrosse, Wl 54601. For addi¬ 
tional information about the conference, con¬ 
tact: Ron Buege, West Allis Health Dept., 7120 
West National Ave., West Allis, Wl 53214, 
(414) 256-8360. 
September 21-22, UNITED DAIRY INDUS¬ 
TRY ASSOCIATION ANNUAL MEETING, 
to be held at the Hyatt Regency Minneapolis, 
Minneapolis, Minnesota. For more information, 
contact: Edward A. Peterson, 6300 N. River 
Rd., Rosemont, IL 60018. 
September 21-22, FIRST ANNUAL MEHA 
FOOD CONFERENCE, PROBLEMS AND 

SOLUTIONS, to be held at the Harley Hotel in 
Lansing, Michigan. For more information, 
contact: Ike Volkers, Michigan Dept, of Public 
Health, 3500 N. Logan, PO Box 30035, Lan¬ 
sing, MI 48909 (517) 335 - 8268. 
September 21-22, VIRGINIA DAIRY QUAL¬ 
ITY CONTROL CONFERENCE, to be held 
at the Sheraton Red Lion Inn, Blacksburg, Vir¬ 
ginia. Sponsored by the Virginia Dairy Prod¬ 
ucts Assoc. For more information, contact: J. 
Russell Bishop, Food Science & Technology, 
Virginia Tech. Univ., Blacksburg, VA 24061 
(703) 961-4921. 
September 26-28, INDIANA ENVIRON¬ 
MENTAL HEALTH ASSOCIATION, INC. 

ANNUAL FALL MEETING, to be held at the 
Hilton Inn in Fort Wayne, IN. For information, 
contact: Rosemarie Hansel, Marion Co. Health 
Dept., 222 East Ohio St., Indianapolis, IN 
46204 (317) 633-9682. 
September 27-29, NEW YORK STATE AS¬ 
SOCIATION OF MILK AND FOOD SANI¬ 
TARIANS, to hold annual meeting at the Sher- 
taon Inn-Binghamton, Sarbro Square, One 
Sarbro Square, Binghamton, NY 13901. For 
more information, contact: Paul Dersam, 27 
Sullivan Rd, Alden, NY 14004 (716) 937-3432. 
September 29-30, SOUTH DAKOTA STATE 
DAIRY ASSOCIATION, will hold it’s annual 
convention at the Holiday Inn, Brookings, SD. 
For more information, contact: Shirley W. Seas, 
Dairy Science Dept., SD State Univ., Brookings, 
SD 57007 (605) 688 -5480. 
October 3-5, CONFERENCE ON LISTERIA 

MONOCYTOGENES, will be held in Rohnert 
Park, California. It is sponsored by The Society 
for Industrial Microbiology. Additional infor¬ 
mation can be obtained from: Mrs. Ann Kul¬ 
back, SIM, PO Box 12534, Arlington, VA 

22209 (703) 941-5373. 
October 8-9, MICROWAVE PROCESSING 

OF FOOD, sponsored by AACC to be held in 
San Diego, CA. Information can be obtained by 
contacting: AACC Short Course Program, 3340 
Pilot Knob Rd., St. Paul, MN 55121 (612) 454- 
7250. 
October 9-13, AACC ANNUAL MEETING, 
to be held at the Hotel InterContinental San 
Diego, in San Diego, California. For more in¬ 
formation, contact: Raymond J. Tarleton, 
American Assoc, of Cereal Chemists, 3340 Pilot 
Knob Rd., St. Paul, MN 55121 (612) 454-7250. 
October 15-19, MILK INDUSTRY FOUN¬ 

DATION & INTERNATIONAL ICE 
CREAM ASSOCIATION ANNUAL CON¬ 
VENTION & SHOW, to be held at Marriott’s 
Orlando World Center, Orlando, Florida. For 
more information, contact: John F. Speer, Jr., 
888 16th St.. NW, Washington. DC 20006. 
October 17-19, BIOTECHNOLOGY PROC¬ 
ESSING ENGINEERING CENTER 
FOURTH ANNUAL SYMPOSIUM, to be 
held at the Massachusetts Institute of Technol¬ 
ogy, Cambridge. Massachusetts. For additional 
information, contact: MIT, BPEC, Room 20A- 
207, Cambridge, MA 02139, (617) 253-0805. 
October 18-19, CALIFORNIA ASSOCIA¬ 
TION OF DAIRY AND MILK SANITARI¬ 

ANS CONFERENCE, to be held at the Con¬ 
cord Hilton Hotel, Concord, California. For 
more information, contact: Jack Coppes, Ex¬ 
ecutive Secretary, PO Box 9234, Whittier, CA 
90608, (213) 699-4313. 
October 31-November 3, FOOD PROCESS¬ 
ING WASTE CONFERENCE, will be held at 
the Pierremont Plaza Hotel, Atlanta, Georgia. 
The conference is sponsored by the Environ¬ 
ment, Health and Safety Division, Geca-gia Tech 
Research Institute. Additional information can 
be obtained from Edd Valentine or Chuck Ross, 
Georgia Tech Research Institute, Economic 
Development Laboratory, Environment, Health 
and Safety Division, Atlanta, GA 30332, (404) 
894-3412. 
November 2-4, GUM CHEMISTRY AND 

TECHNOLOGY, will be held in Chicago, Illi¬ 
nois. For more information, contact: AACC 
Short Course Program, 3340 Pilot Knob Rd., St. 
Paul, MN 55121, (612) 454-7250. 
November 1-3, BASIC PASTEURIZATION 
COURSE, to be held at the Viscount-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. 
November 1-3, NORTH DAKOTA ENVI¬ 
RONMENTAL HEALTH ASSOCIATION, 

annual fall conference to be held in Minot, 
North Dakota at the Holiday Inn. For more in¬ 
formation contact: Peri Dura, (701) 224-2382. 
November 28-December 1, NATIONAL 
MILK PRODUCERS FEDERATION AN¬ 
NUAL MEETING, to be held at the Hilton, 
Anaheim, California. For more information, 
contact: James C. Barr, 1840 Wilson Blvd., 
Arlington, VA 22201. 
November 30-December 1, FIELD AND 
LABORATORY SAMPLING OF FOOD, 
DRUGS, AND AGRICULTURAL COM¬ 
MODITIES, to be held in Arlington, Virginia. 
Course size is limited and on a “first come” 
basis. To register, first verify space availability 
by calling or writing AOAC Education Dept., 
1111 N 19th St., Suite 210, Arlington, VA 
22209, (703) 522-3032. 
December 8-9, STARCH: STRUCTURE, 
PROPERTIES AND FOOD USES, sponsored 
by AACC to be held in Chicago, Illinois. Infor¬ 
mation can be obtained by contacting: AACC 
Short Course Program, 3340 Pilot Knob Rd., St. 
Paul, MN 55121, (612) 454-7250. 
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- Reader requests for information are sent to the 
lAMFES DFS appropriate company. Follow-up on reader re- 
_quests are the responsibility of the company 
International Association of Mik. Food and Environmental Sanilatians Inc. adVOrtiSinQ. 

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 
101 114 127 140 153 166 179 192 205 218 231 244 257 270 283 296 309 322 335 348 

102 115 128 141 154 167 180 193 206 219 232 245 258 271 284 297 310 323 336 349 

103 116 129 142 155 168 181 194 207 220 233 246 259 272 285 298 311 324 337 350 

104 117 130 143 156 169 182 195 206 221 234 247 260 273 286 299 312 325 338 351 

105 118 131 144 157 170 183 196 209 222 235 248 261 274 287 300 313 326 339 352 

106 119 132 145 158 171 184 197 210 223 236 249 262 275 288 301 314 327 340 353 

107 120 133 146 159 172 185 198 211 224 237 250 263 276 289 302 315 328 341 354 

108 121 134 147 160 173 186 199 212 225 236 251 264 277 290 303 316 329 342 355 

109 122 135 148 161 174 187 200 213 226 239 252 265 278 291 304 317 330 343 356 

110 123 136 149 162 175 188 201 214 227 240 253 266 279 292 305 318 331 344 357 

111 124 137 150 163 176 189 202 215 228 241 254 267 280 293 306 319 332 345 358 

112 125 138 151 164 177 190 203 216 229 242 255 268 281 294 307 320 333 346 359 

113 126 139 152 165 178 ’9’ 204 317 230 243 256 269 282 295 308 321 334 347 360 
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lAMFES Sustaining Member 
Stop by Our Exhibit at the Annuai Meeting 

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 manufaaurer 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. 

BECWN 
DICKINSON 

BBL is a trademark of Beaon Dickinson and Company 

® 1988 Becton Dickinson and Company 

Becton Dickinson Microbioiogy Systems* 
Cockeysville, Maryland 2)030 
800-638-8663 

'Formerly identified as BBL Microbiology Systems 



If youVe tx)t running aOiarm, 
youVe running a risk. 

You're looking at a partial list of the So if you want to take a chance on some- 
antibiotics you can catch with the Charm test. body else's test, good luck. 

You are also looking at a partial list of But if you want to be sure, be sure you run 

antibioticsothertestscantdetect aCharm PenjCfflin ASSOyS lllC. 
36 FRANKLIN STREET. MALDEN, MA 02148 TEL. (617) 322-1523 

Partial list of antibiotics 
detectable with: 
• CHARM TEST 
■ CHARM TEST II 
• CHARM FIELD TEST 

BETA-LACTAMS (P) 
• ♦■Penicillin BT 
• •■ Penicillin G. 

(benzylpenicillin) 
(benzathine) 
(potassium) 
(procaine) 
(sodium) 
(benethamine) 
(calcium) 

• • ■ Penicillin O 
• • ■ Penicillin S 
• • ■ Penicillin N 
• • ■ Methicillin 
• • ■ Nafcillin 
• • ■ Ticarcillin 
• Penicillin V. 

(benzathine) 
(hydrabamine) 
(potassium) 

• • ■ Oxacillin 
• •■Cloxacillin 

(benzathine) 
• • ■ Dicloxacillin 
• •■ Flucloxacillin 
• •■ Ampicillin 

(tri hydrate) 
• • ■ Amoxicillin 

(tri hydrate) 
• • ■ Piperacillin 
• • ■ Hetacillin 
• • ■ Carbenicillin 
• ♦ ■ Cephalothin 

(Cephaloglycin) 
• • ■ Cephapirin 
• ♦ ■ Cephapirin Benzathine^ 
• • ■ Cephradine 
• ♦ ■ Cephacetrile 

• ♦■Cephalexin 
• ♦ ■ Cephaloridine 
• ♦ ■ Cerazolin 
• ♦ ■ Cefoxitin 
• ♦ ■ Cefaclor 
• ♦ ■ Cefadroxil 
• ♦ ■ Cefamandole 
• ♦ ■ Cefatrizine 
• ♦ ■ Cefazedone 
• ♦ ■ Cafmenoxime 
• ♦ ■ Cefmetazole 
• ♦ ■ Cefonicid 
• ♦ ■ Cefoperazone 
• ♦ ■ Ceforanide 
• ♦ ■ Cefotaxime 
• ♦ ■ Cefotetan 
• ♦ ■ Cefotiam 
• ♦ ■ Cefroxadine 
• ♦ ■ Cefsulodin 
• ♦ ■ Ceftazidime 
• ♦ ■ Ceftezole 
• ♦ ■ Ceftizoxime 
• ♦ ■ Ceftriaxone 
• ♦ ■ Cephalosporin C 
• ♦ ■ Cephamycin A 
• ♦ ■ Cephamycin B 
• ♦ ■ Cephamycin C 
• ♦ ■ Cephapirin Sodium 
• ♦■Cephradine 

TETRACYCLINES (T) 
■ Tetracycline 
■ Choritetracycline 
■ Oxytetracycline 
■ Demeclocycline 
■ Methacycline 
■ Doxycycline 
■ Minocycline 

AMINOGLYCOSIDES (ST) 
■ Dihydrostreptomycin 
■ Streptomycin sulfate 
■ Neomycin 
■ Kanamycin 
■ Amikacin 

■ Gentamicin 
■ Tobramycin 

MACROLIDES (E) 
• ♦ ■ Troleandomycin 
• ♦ ■ Erythromycin 

Erythromycin Stearate 
Er^hromycin Estolate 
Erythromycin Gluceptate 
Erythromycin 

Lactobionate 
Erythromycin Phosphate 

• ♦ ■ Spiramycin 
Erythromycin Thiocynate 

• ♦ ■ Oleandomycin 
• ♦ ■ Tylosin 
• ♦ ■ Lincomycin 
• ♦■Clindamycin 

SULFONAMIDES(SM) 
• ♦ ■ Sulfamethazine 
• ♦ ■ Sulfadimethoxine 
• ♦ ■ Sulfabromomethazine 
• ♦ ■ Sulfadimthoxine 
• ♦ ■ Sulfamethoxypyridazine 
♦ ■ Hydrochlorothiazide 
♦ ■ Cniorothiazide 
♦ ■ Furosemide 
♦ ■ Trichloromethiazide 
♦ ■ Dexamethasone 
♦ ■ Sulfasuxidine 
♦ ■ Dapsone 
♦ ■ P-Aminosalicyclic acid 
♦ ■ Trisulfapyrimidine 
♦ ■ Sulfamethoxazole 
♦ ■ Phthalylsulfathiazole 
♦ ■ Sulfachloropyidizine 
♦ ■ Sulfanitran 
♦ ■ Sulfacjuinoxaline 
♦ ■ Sulfatniazole 
♦ ■ Sulfomyxin 
♦ ■ Thiabendaxole 
■ NOVOBIOCIN (N) 

• ♦ ■ CHLORAMPHENICOL (C) 

Please circle No. 184 on your Reader Service Card lAMFES Sustaining Member 
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