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SOLUTIONS latran 

New Sanitary Pressure Transmittei^ 
with easily cleaned flush diaphragm 
minimizes bacterial buildup 

Problem: WKMT' 
How to monitor system pressure or flow in processes 
requiring sanitary operating conditions such as 
pharmaceuticals, food and beverage. 

Solution: 
Viatran developed an all stainless steel, completely 
sealed, flush diaphragm transmitter that can be 
cleaned with steam or chemicals while in-place. 
The unit also may be removed easily for cleaning. 

Product: 
MODEL “50” SERIES SANITARY PRESSURE 
MINIATURE TRANSMITTER 

External zero and span 
adjustment available in 
the Sanitary series— 

^ optional. 
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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. 215. 
Call or write Dept. WL-867. 

Free Phone Order Service 
1-800-558-9595 Ext. 236 

'OdCO 
Fori Atkinson. Wl 53538 

Modesto. CA 95352 
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Plumbing Cross Connections 
In Food Service Facilities 

Charlie Hall, Sr. 
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INTRODUCTION 

There would be little debate about 

injecting toxic chemicals into a com¬ 

munity water distribution system or 

allowing sewage to flow through pot¬ 

able water lines. The health hazards 

of these situations are well recog¬ 

nized and resulting illness outbreaks 

would be devastating. However, 

plumbing cross connections do exist 

in every community that create the 

potential for these very things to 

occur. 

Case histories of illness outbreaks 

due to plumbing cross connections 

are well documented. During the 

summer of 1985 a rural water district 
in SE Oklahoma was contaminated 

with a highly toxic pesticide. The en¬ 

tire water distribution system in 

Woodsboro, Maryland, was heavily 

contaminated in 1983 with a her¬ 

bicide resulting in the State Health 

Department placing a ban on the 

community water system. Other re¬ 

cent case histories include water sys¬ 

tem contamination by: chlordane, 
antifreeze, chromates, and biological 

agents. All these cases have one 

thing in common, they could have 

been prevented if an active cross 
connection control program had been 
in effect. 

As a public health official, the 

Sanitarian should be a key individual 

in cross connection control programs, 

especially in food processing and 

food service facilities. Since the revi¬ 

sion of the USPHS Food Service 

Sanitation Code in 1976, sanitarians 

have placed increased emphasis on 

monitoring potentially hazardous 

foods during sanitary inspections. 

While this emphasis has probably re¬ 

duced the occurrence of foodbome 

disease, it may have resulted in the 

increased potential for waterborne ill¬ 
ness to occur. Failure to thoroughly 

evaluate a food service facility’s 

plumbing system may allow cross 

connection and back flow hazards to 

exist. 

The purpose of this article is to de¬ 

scribe common cross connection haz¬ 

ards that can be found in food ser¬ 

vice facilities. A brief review of 

cross connection terms and defini¬ 

tions is provided on page 283. Pages 

283 and 284 show the five basic de¬ 

vices and a device selection chart. 

This guide should be reviewed if you 

have not been involved in an active 
cross connection control program. 

FOOD SERVICE CROSS 
CONNECTION HAZARDS 

Backflow and cross connection 

hazards may be found in the follow¬ 

ing general situations: 

1. Hazards where sewage and waste 

water may enter the potable water 

system. 

2. Hazards where chemicals may 

enter the potable water system. 

3. Hazards where foods may become 

contaminated with sewage or 

waste water. 

The first situation will normally in¬ 
volve a submerged water inlet that 

has not been provided back flow pro¬ 

tection. An example is a garbage dis¬ 

posal with a water inlet below the 

flood rim of the appliance. When the 

grinding bowl is filled with food 

waste or backed up sewage, conta¬ 

minants may backflow into the water 

inlet if conditions for back siphonage 

occur. Back siphonage may result 

from the filling of a nearby dish¬ 

washer or sink, a broken water pipe, 

or other heavy water usage elsewhere 

in the facility. If a back flow preven- 

tor has not been properly installed, 

contaminated waste may be distri¬ 

buted to other parts of the plumbing 

system. 
An atmospheric vacuum breaker 

(Figure 1) will provide adequate back 

flow protection for the submerged 

water inlet on garbage disposal units. 
The inspector should not only check 
for the presence of the vacuum 
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Figure 1. Atmospheric Vacuum Breaker. 

Cannot be placed under continuous line 

pressure. Not suitable where backpres¬ 

sure may occur. 

breaker but also check to insure that 

it has been installed correctly. At¬ 

mospheric vacuum breakers must be 

installed at least 6” above the flood 

rim of the appliance and downstream 

from the water control valve. If the 

atmospheric vacuum breaker is 

placed upstream from the water con¬ 

trol valve it will be under continuous 

pressure and quickly fail. 

When the atmospheric vacuum 

breaker cannot be placed downstream 

from the water control valve a pres¬ 

sure vacuum breaker (PVB) (Figure 

2) can be installed. This device can 

Figure 2. Pressure Vacuum Breaker. May 

be placed under continuous line pressure. 

Not suitable where backpressure may 

occur. Requires annual testing. 

be placed under continuous pressure 

and placed downstream from the 

water control valve. It must be lo¬ 

cated 12” above the water inlet that 

it protects. The PVB is provided with 

two test cocks and should be tested 
by a certified tester on a scheduled 

basis. Where PVBs are installed the 

sanitarian should review test records 

as part of the inspection. 

A major limitation of both types of 

vacuum breakers is that they cannot 

be used where there is a potential for 

backpressure to occur. Table one lists 
other examples where vacuum break¬ 

ers can be used to prevent back 

siphonage from submerged water in¬ 

lets. In all cases the inspector should 

check for the presence of a vacuum 

breaker and correct installation. 

Perhaps the most common cross 

connection that can be found in a 

food service operation is the water 
faucet with a garden hose attached. 

Without backflow protection the gar¬ 

den hose provides a direct link be¬ 

tween the facility’s plumbing system 

and numerous sources of contamina¬ 

tion. During food service inspections 

garden hoses have been found being 

used to clean out grease traps and 

even used trying to unstop clogged 

sewer lines. A simple hose bibb vac¬ 

uum breaker will provide adequate 

protection against contamination. 

Several situations may exist where 

chemicals may be able to contami¬ 

nate the water system. The most 
troublesome for the sanitarian will be 

those involving air conditioning sys¬ 

tems, hot water systems and fire 

sprinkler systems. A variety of toxic 

and nontoxic chemicals may be used 

in these systems for scale control and 

water conditioning. In most cases 

these systems will be subject to back 

pressure and will require the installa- 

Table 1. Vacuum Breaker Installation. 

Dishwashers 

Cooking Kettles 

Coffee Urns 

Garbage Can Wash Stations 

Water Softeners 

Steam Tables 

Degreasing Equipment 

Rushing Roor Drains 

Potato Peelers 

tion of a double check valve assem¬ 

bly (DCVA) (Figure 3) or a reduced 

pressure principle backflow preven- 
tor. 

The double check valve assembly 
is designed for use with only non¬ 

toxic chemicals. These protection de¬ 

vices are also used in food process¬ 

ing plants to prevent processed liq¬ 

uids from backflowing into potable 

water lines. When used in boiler sys¬ 

tems the inspector must insure that 

only nontoxic chemicals are being 

used for water conditioning. The 
DCVA is designed for routine testing 

by a certified tester. Installation must 

permit easy access for testing and re¬ 

pair. 

Systems involving toxic chemicals 
will require the installation of a re¬ 

duced pressure (RP) (Figure 4) de¬ 

vice. At first glance the RP device 

may appear complicated. However, it 
is a simple device consisting of two 

check valves with an additional relief 

valve located in a reduced pressure 

zone. When normal line pressure is 

maintained water flows through the 

first check valve, through the re¬ 

duced pressure zone, and then 

Figure 3. Double Check Valve Assembly. 

For use with low hazards. Provides pro¬ 

tection against backpressure. Requires 

annual testing. 

Figure 4. Reduced Pressure Principle 

Backflow Preventor. For use with high 

hazards. Provides protection against 

baclq>ressure. Requires annual testing. 
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through the second check valve. 
When backflow conditions occur the 
relief valve opens creating an air gap 

between the two check valves. 

Installation of the RP requires a 

drain for liquid discharged through 
the relief valve and adequate space 

for testing and repair. RP devices 

should never be placed over food 

processing areas. Water discharged 
through the relief valve can contami¬ 
nate food and also create a safety 

problem. The RP device is designed 

to be tested. During inspections the 
sanitarian should review test records. 
Table 1 provides examples of other 

situations where DCVA and RP de¬ 

vices should be installed. 

The third situation where cross 
connections can be a problem invol¬ 

ves food contact surfaces with water 

drains that could be directly con¬ 

nected to sewer lines. The most com¬ 
mon example of this situation is the 
ice machine bin. The only approved 

method of backflow protection in this 

Table 2. Recommended Backflow Prevention Training Programs. 

California: 

Foundation for Cross-Connection Con¬ 

trol & Hydraulic Research 

B.H.E. University Park, MC-0231 

Los Angeles, CA 90089-0231 

(213) 743-2032 

Colorado: 

Larimer County Voc-Tech Center 

Water/Wastewater Program 

4616 South Shields 

P.O. Box 2397 

Fort Collins, CO 80522 

(303) 226-2500 or (303) 667-2808 

Red Rocks Community College 

12600 W. 6th Avenue 

Golden, CO 80228 

(303) 988-6160 

Connecticut: 

Connecticut Department of 

Health Services 

150 Washington Street 

Hartford, CT 06106 

(203) 566-1253 

Florida: 

TREEO Center 

3900 SW 63rd Blvd 

Gainesville, FL 32608 

(904) 375-6398 

Michigan: 

Michigan Plumbing & Mechanical 

Contractor’s Assn. 

6810 S. Cedar, Suite 14 

Lansing. MI 48910 

(517) 694-8171 

New England: 

New England Water Works 

Association 

850 Rear Providence Highway 

Dedham, MA 02026 

(617) 329-%50 

New York: 

Cross Connection Control Foundation 

475 Norris Drive 

Rochester, NY 14610 

(716) 442-2000 ext. 13 

Cross Connection Control Foundation 

of Long Island, Inc. 

%Eastem Water Works Supply, Corp. 

348 East Meadow Avenue 

East Meadow. NY 11554 

(516) 794-5803 

Ohio: 

Ohio Department of Health 

Plumbing Unit 

266 N. Fourth St. 

Columbus, Ohio 43215 

(614) 466-4746 

Oregon: 

Clackamus Community College 

19600 Molalla Avenue 

Oregon City, OR 97045 

(503) 657-8400 

Rocky Mountain Region: 

Stuart F. Asay & Associates 

1333 W. 120th Ave.-Suite 203 

Westminster, CO 80234 

(800) 621-8385 ext. 429 

South Carolina: 

South Carolina Water (^ality Institute 

Sumter Area Technical College 

506 Guignard Drive 

Sumter, SC 29150 

(803) 778-1961 ext. 238 

Southeast Region: 

National Environmental Technology 

Training Institute 

University Station Box 13264 

Gainesville. FL 32604-1264 

(904) 372-8037 

situation is an air gap between the 
drain line and the sewer. An air gap 
must be at least one inch or twice the 

diameter of the drain, whichever is 

greater. The hazards of a direct con¬ 

nection to a sewer line are obvious, 
however, the hazard involved in a 

drain line extending a few inches into 

an open floor drain may not be obvi¬ 

ous. It is easy to assume that sewage 
would first overflow through the 
open floor drain before backflowing 

up through the drain line into the ice 

Tennessee: 

Operator Training Center 

Route 11, Blanton Drive, Box 388 

Murfreesboro, TN 37130 

(615) 890-7008 

Texas: 

Texas A&M University 

Engineering Extension Service 

Water and Wastewater 
Training Division 

P.O. Box 40 

San Antonio, TX 78291 

(512) 227-8217 

Utah: 

Utah Technical College at Provo 

P.O. Box 1609 

Provo, UT 84601 

(801) 226-5000 

Washington: 

Washington Environmental Training 

Resource Center-Green River 

12401 SE 320th St. 

Auburn, WA 98002 

(206) 833-9111 

Wisconsin: 

University of Wisconsin-Extension 

Dept, of Engineering and 

Applied Science 

432 N. Lake Street 

Madison, WI 53706 

(608) 262-2061 

Wyoming: 

Casper College 

Water Quality Technology Programs 

125 College Drive 

Casper, WY 82601 

(307) 268-2670 
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ACKNOWLEDGMENTS bin. If a pressure cleaning device 
were used to unplug a sewer line, 

sewage could easily be forced 

through the floor drain into the ice 

bin. 

The situations that have been de¬ 
scribed are not the only potential 

cross connection problems. Decora¬ 

tive fountains, fish tanks, lawn irri¬ 

gation systems, and solar heating 
systems, to name a few, are other 
areas that should be checked for 

cross connections. Unless the Sani¬ 

tarian has evaluated these situations, 

the dining public will not be fully 
protected from the threat of an illness 

outbreak. 

While Sanitarians may not be re¬ 

sponsible for the management of a 
community cross connection control 
program, they are responsible for 

eliminating cross connections from 

food service facilities. This can only 
be accomplished with a thorough 
technical knowledge of backflow pre¬ 

vention theory and backflow preven¬ 

tion devices. Most states have some 
type of backflow prevention training 
courses. A newly formed American 

Backflow Prevention Association 

(Box 835, Broomfield, Colorado 

80020) not only provides training and 
technical seminars, but, also pub¬ 
lishes a monthly backflow prevention 

newsletter. A listing of other recom¬ 

mended backflow training programs 

is listed in Table 2. 
Toxic chemicals and raw sewage 

will continue to contaminate our 

water distribution systems as long as 

cross connections exist without back- 
flow preventors. The existence of a 

plumbing cross connection is an ex¬ 

cellent example where an ounce of 

prevention can go a long way. 

The authors would like to thank the Watts 

Regulator Company for permission to reprint 

parts of their backflow prevention training lit¬ 
erature. 
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ANOTHER CASE FOR BACKFLOW 

PREVENTION. Lawrence, MA. 

CROSS CONNECTION \ 
INFORMATION HANDBOOK / 

BACKFLOW — The unwanted reverse flow of 
Ikiuids in a piping system. It can be caused by 
back siphonage. back pressure or a combination of 
both. 

BACK-SIPHONAGE is due to a vacuum or partial 
vacuum in a water supply system. It is caused by; 

(a) Ordinary gravity; when water supply is 
lost and a fixture that is elevated is opened 
allowing air into the system, water will, 
by gravity, reverse flow. 

(b) Undersized piping; high velocity water 
traveling through undersized piping can 
cause an aspirator effect and draw water 
Out of brarsch pipes causing a partial 
vacuum and a reverse flow. 

(c) Vacuum; caused by pumping water from 
supply system (example is a fire truck) 
causing a pressure drop or negative pree 
sure in the system. A break in the main 
or exceieive usage at a lower level in the 
system can also be a cause. 

BACK-PRESSURE - A corxfition whereby presKire 
hitter than the supply pressure is created on the 
premises and causes reversal of flow into supply. 
Exampi*: Pun>ps. Thermal Expansion from boilers. 

CROSS CONNECTION - Any actual or potential 
connection between the potable water supply and a 
source of contamination or pollution. There are two 
types of cross corrections. One Is called inlet type 
and the other a direct or pressure type connection. 

Inlet Type Connection - Inlet type connection 
is a connection used for fillirtg a receptacle 
open to atmosphere. They can be below rim or 
submerged, such as a bottom inlet to a platirtg 
rinse tartk. They can be the over rim type 

wherein a water line enters a receptacle over 
the top rim and terminates at son>e point 
below the top rim. In these types of cross 
conrwctions, backflow occurs due to back- 
siphonage only. 

Direct or Pressure Type — Direct or pressure 
type connection is one wherein the water 
supply is connected to another line or a pres¬ 
surized vessel. A good example, is a feed water 
line to a boiler or a primer line to a pump. In 
case< of direct or pressure type connections, 
backflow occurs due to back-pressure when the 
system prenure exceeds supply pressure. 

PROPER SYSTEM PROTECTION - To properly 
protect the potable system, you must first determirse 
the degree of hazard involved. Since all cross con¬ 
nections do rtot create the same degree of hazard, 
we should make our choice on a comnson ser>se basis. 

Degree of hazard is dependent on whether the sub- 
starKe in the non potable system is toxic or non- 
toxic. Toxic substarKe Is any liquid, solid or gas. 
which, when introduced into the water supply, 
creates, or may create, a danger to health and well¬ 
being of the consumer. An example is treated boiler 
water. A non-toxic substance is any substance that 
may create a moderate hazard, is a nuisarKe or is 
aesthetically obfectiorteble. For example, food stuff, 
such as sugar, soda pop etc. Secondly, you must 
select the proper device according to the type of 
connection and degree of hazard. There are five basic 
devices that can be used to correct cross connections. 

VBIWAITS 
REOWJIIOR 

WATTS REGULATOR COMPANY TSkfiis«r4w cMMSiurraiix'geiu^^ 

THE HVE lASIC DEVICES THAT CAN IE USED 
TO CORRECT CROSS CONNEaiONS 

1 AIS-GAP 
Air Gap is the physical separation of the potable arxl non potable 
system by an air space. The vertical distar>ce between the supply pipe 
and the flood level rim should be two times the diameter of the 
supply pipe, but never less than t". The air gap can be used on a 
direct or inlet connection and for all toxic substances. 

2 ATMOSPHESIC VACUUM ISEAKEIS 
Atmospheric Vacuum Breakers may be used only on connections to a 
nor potable system where the vacuum breaker is rtever subjected to 
back pressure and is installed on the discharge side of the last control 
valve It must be installed above the usage point. It can not be used 
under continuous pressure. 

Hose connection vacuum breakers may be used on sill cocks and 
service sinks. 

3 PIESSUIE TYPE VACUUM ISEAKEIS 
Pressure Type Vacuum Breakers may be used as protection for con¬ 
nections to all types of non-potable systems where the vacuum breakers 
are not subject to back-pressure. These units may be used under contin¬ 
uous supply pressure. They must be imtalled above the usage point. 

Backflow preventers with intermediate atmospheric vent may be used 
as an alternate equal for ar>d %“ pressure type vacuum breakers and 
in addition, provide protection against back pressure. 

4 DOUSIE CHECK VAIVE ASSEMIIV 
Double Check Valve Assembly may be used as 
protection for all direct connections through wAich 
foreign material might enter the potable system in 
concentration which would constitute a nuisance 
or be aesthetically objectionable, such as air, 
steam, food, or other material which does not 
constitute a health hazard. 

—Ti^T 

5 REDUCED PRESSURE ZOME DEVICES 

Reduced Pressure Zone Devices may be used on 
all direct connections which may be subiect to 
back pressure or back siphonage. and where there 
IS the poss4>ility of contamination by the material 
that does constitute a potential health hazard. 
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DIRECT WATER CONNECTIONS 

(txnim bfow-off not connectwd dirtctty 

INLET TYPE WATER CONNECTIONS 
NOT SUBJECT TO BACK-PRESSURE: 

1 Utm (not tudiect to btck prtttur* dut 

(1) ■ BKkfloM' Preventer witti li>termedietc Atmospheric Vent. Sizes %“ and %" (See Item 3 on Page 2.) 
(2) - Hose Connection Vacuum Breaker 

ASJ.E. AND ANS. STANDARDS APPLICABLE TO THE FIVE BASIC DEVICES 
THAT CAN BE USED TO CONTROL CROSS CONNECTIONS 

lip - Am Standard A40.4 ticMIei Prewlwi wMt (esinmdiaii Aoneipberk Veet 
■spbrn Vkmm Ireeton - ASS.E Standard 1001 ASS.E. Standard 1012 

AI121 1) «. OaeWt Clwck Valve Type Back Premie tachflaw Preventm 
CamacMn VacaMi Breakart > ASS E Standard 1011 A^S.E.Standvd 1015. ASS.E. 1024 Dual Check 

are Type Vacaaai Braaken - ASS.E. Standard X1020 F. Aadacad Primii Principle Back Premre BachBaiv Pravaaian 
mad) ASSl. Standard 1013 

GUOEB' 
OABOS 

Trapper Glueboards incxirporate the latest technology in glues, 
and are extremely tenacious in holding rats and mice. Trapper 
Gluetioards are effective in a wide range of temperatures, making 
it the superior glueboard for all climates. Trapper (Slueboards 
come in two sizes: 4%" x 3y4"for mice and lOVi" x 4%" for rats. ©Available from your distributor. 

Bell Laboratories, Inc. 
3699 Kinsman Blvd., Madison, Wl 53704 U.S.A. 

Specialists in Quality 

BOOIS 
Principles of 
Food 
Sanitation 
Marriott 
Defines the importance of san¬ 
itation as an integral part of 
any aspect of food production. 
Specific cleaning steps are 
outlined for all major production, 

storage and distribution 
areas. Discussions on 
waste product handling and 
pest control are included. 
College text and reference, 369 pp. 
illustrations, bibliography. 

Stock ff459-$37.50 

Ice Cream 
FOURTH EDITION 
Arbuckle 
This standard reference has been 

fully revised, including updating all areas 
that have been affected by changes and new 
technology. Coverage includes composition, 
properties, production methods, formulas, 
quality control and sanitation. 483 pp.. 
Illustrations, bibliography. 

Stock #479-$49.50 

METHODS IN 

Food and Dairy • 
Microbiology 
DiLiello 
Laboratory methods for 

loyed in the field 
quality control 

and for students in mi- 
crobiology courses. Standardized^^^^^Hl^^^^Bfl 
lab methods are discussed in a simple 
format vwth schematic diagrams and illus- 
trations. Useful for training and basic refer- 
ence. 140 pp., illustrations, references. Stock #394—$19.50 

SEND Chock, M.O., or VISA, AMEX, MC #(include exp. date.) 
SHIPPING & HANDLING: 1 Book-$3-2 Books-$5-3 Books-$7. 
ASK FOR FREE CATALOG OF ALL AVI BOOKS. 

THE AVI PUBLISHING CO. INC. 
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WESTPORT, CT 06881 USA 
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Copyri(|ht«, lAMFES, P.O. Box 701, Ames, lA 50010 

Braluation of Automated 
Time Temperature Monitoriug 

System In Measuring 
Treslmess of UHT Milk 

Robert Zall*, Joseph Chen*, S. C. Fields^ 
'Food Science Department, 

Cornell University, 

Ithaca, New York 

^Allied Corporation, 

Morristown, New Jersey 

Oemand for aseptically packaged food and beverages 

is increasing in the United States. Schotland Business Re¬ 

search projects 4 billion aseptic packages per year in the 

U.S. market by 1987. The three major categories of asep¬ 

tically packaged products that have demonstrated accep¬ 

tance are ready to serve juices, milk and juice drinks. 

By 1987, ready to serve juices are estimated to total 1.4 

billion units, milk 800 million units, and juice drinks S50 

million units (Packaging Digest 1983). 

The Ultra High Temperature (UHT) processing of fluid 

milk has the potential of providing a longer shelf life 

product which is superior in taste to many reconstituted 

milks. Smith, University of Maryland, in a literature 

search on UHT milk (Unpublished 1984) reported that 

method of processing, packaging and temperature of stor¬ 

age will influence the quality and shelf life of UHT fluid 

milk. This review shows that shelf life is not indefinite 

and that a good quality raw material with proper process¬ 

ing and packaging conditions can be expected to yield 

a product with three to four months of shelf life under 

ambient storage conditions. A large U.S. processor of 

UHT milk reports a shelf life of eight months is attained 

by optimizing both processing conditions and distribution 

environment (Food Engineering 1983). 

The bulk of reported research on UHT milk has inves¬ 

tigated the effect of different processing and packaging 

techniques on product quality and flavor. It is generally 

known that temperature of storage is very important to 

product shelf life but there are no reports available on 

the effect of various temperatures that would be experi- 

Paper presented at the Ninth Annual Eastern Research High¬ 

lights Conference, November 7-8, 1984, Washington, D.C. 

enced in commercial distribution on product quality and 

shelf life. With increasing U.S. and international ship¬ 

ments of UHT milk, such information is required in order 

to optimize quality. Also, an objective device for moni¬ 

toring and controlling product quality during distribution 

could provide benefits to processors and consumers. 

Allied Corporation of Morristown, New Jersey, has de¬ 

veloped the Lifelines™ Inventory Management System, a 

computerized time temperature monitoring system for 

measuring the freshness of semi-perishable and perishable 

foods during distribution. Studies were conducted at Cor¬ 

nell University, Ithaca, New Yoric, to evaluate the 

Lifelines System in measuring the freshness of UHT milk 

stored at constant refrigerated and non-refrigerated tem¬ 

peratures and during shipments between the East Coast 

and West Coast of the United States. This paper de¬ 

scribes the experimental techniques used and reports the 

results of laboratory and shipping tests using the Lifelines 

Systems. 

OBJECTIVE 

1. To determine the shelf life of UHT milk stored at 

refrigerated and non-refrigerated temperatures. 

2. To determine the effects of shipments in commer¬ 

cial carriers on the quality of UHT milk. 

3. To evaluate the effectiveness of the Lifelines In¬ 

ventory Management System in measuring the 

freshness and shelf life of UHT milk. 

The time temperature monitoring system is composed 

of three principal parts; 

(a) A printed label incorporating a color changing 

chemical integrator 

(b) A microcomputer with optical wand for reading 

the indicator label and 

(c) Software data analysis and tele-communications. 
The Lifelines System incorporates proprietary color¬ 

changing polymers printed on labels in a bar code format. 

The indicator element is lightly colored at the start, but 

through the combined effects of time and temperature. 
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its color intensity increases irreversibly. The rate of color 

development increases as the temperature rises. 

The indicator labels (Figure 1) are comprised of two 

distinct types of bar codes. One is a standard bar code, 

either code 3 of 9 or interleaved 2 of 5, which provides 

information about the product’s identity, date of manufac¬ 

ture, lot numbers or any other relevant inventory informa¬ 

tion. The other is an indicator code which contains a 

polymer that develops color predictably under different 

time-temperature conditions. These changes identify 

cumulative temperature exposure that affects the prod¬ 

uct’s shelf life. Allied has developed a number of poly¬ 

mers capable of monitoring a wide range of products. 

Figure 2. Hand-held computer. 

A USER SPECIFIC INPOFMATION 

B FPESHNESS lESOTIFICATION 001® 

C IPESHNESS BAR 001® 

Figure 1. Freshness label. 

The portable microcomputer (Figme 2) can read con¬ 

ventional bar codes as well as measure the reflectance 

of the polymer coating on the label. It has a total mem¬ 

ory capacity of up to 80 kilobytes and can be downloaded 

to a remote host computer for analysis and permanent 
storage of the information. 

Figure 3 shows a schematic of the Lifelines System 

with labels on a shipping carton, portable microcomputer 

connected to a remote host computer via the commercial 
telephone network. 

Two series of laboratory tests were carried out to deter¬ 

mine the shelf life of whole white UHT milk stored at 

different temperatures and the effectiveness of the 

Lifelines System in measuring the freshness and shelf life 

of milk stored at these temperatures. 

Test Series No. I 

In Test Series Number 1, which began in February 

1984, 140 eight-ounce cartons of UHT milk were ob¬ 

tained from a cooperating processing company and stored 

at temperatures of 2“C (Control), 2rc, 32“C and 45®C 

at Cornell University. For each data point at least one 

eight-ounce carton was sampled. At periodic intervals of 

storage, samples were analyzed by an expert taste panel 

of 3 to 7 people using a 9 point hedonic scale. The fresh¬ 

ness of the product was calculated as a function of the 

percentage change from the control. Product freshness in 

percent = (100) x (taste panel score for test product) 

(taste panel score for control). 

Chemical tests were also carried out for 2% TCA 

(trichloracetic acid). Soluble Nitrogen and Acid Degree 

Value (ADV). 

For evaluation of the Lifelines System, Code Number 

24 indicator labels containing a polymer coating designed 

for a semi-perishable product were placed with each indi¬ 

vidual test carton and on the master cartons. Each label 

was scanned five times with the portable microcomputer 

at each product sampling, reflectance read and the read- 

286 DAIRY AND FOOD SANITATIONIKAN 1986 



ings periodically downloaded to the laboratory computer 

for analysis. 

Test Series No. 2 

Test Series Number 2 began in July 1984 and was car¬ 

ried out to confirm results of earlier Test Series Number 

1. Approximately 500 eight-ounce cartons of UHT milk 

were obtained from the same cooperating processing 

company as in Test Series No. 1 and stored at tempera¬ 

tures of 2“C (Control), 21°C, 32^, 37°C and 45"C at 

Cornell University. Storage samples were analyzed using 

the same taste panel procedures described for Test Series 

Number 1. Chemical tests were not repeated because it 

was found that these tests were not as sensitive to quality 

changes as taste panel findings. For evaluation of the 

Lifelines System, code number 24 and 21 indicator labels 

were used as described for Test Series No. 1. 

Shipping Tests 

The shipping tests were started in August 1984, using 

UHT processed milk from the same lot as in Test Series 

Number 2. The indicator labels were placed with indi¬ 

vidual units and master cartons as in the laboratory tests 

and were scanned in the same manner as described previ¬ 

ously. 

Samples were shipped on a continuing basis for three 

round trips in a non-refrigerated commercial carrier be¬ 

tween Cornell University and the University of California 

at Davis. Two separate trucks were used as carriers for 

each trip and recorders were used to measure the temper¬ 

atures of each truck. At each distribution point (Cornell 

and University of California) samples of products were 

removed from each truck and scanned for label reflec¬ 

tance. After each round trip, samples from each truck 

were subjected to organoleptic tests using the same proce¬ 

dures described for the laboratory tests. To determine the 

effect of additional storage on product quality, duplicate 

samples were removed periodically from shipments and 

were stored at temperatures of 2®C, 2rC and 32°C for 

taste panel evaluation. 

RESULTS 

Tables 1 and 2 show 2% TCA soluble nitrogen and 

ADV values obtained as a function of storage tempera¬ 
ture. 

It can be seen that 2% TCA soluble nitrogen increases 

as a function of increased storage temperatures. ADV 

values increased significantly at 32“C and 45^ indicating 

the possibility of their use to indicate product exposure 

to high temperatures. Data for 2% TCA soluble nitrogen 

and ADV are plotted in Figures 4 and 5 respectively. 

The percent freshness of UHT milk as indicated by 

taste scores is shown in Tables 3 and 4. 

It can be seen that UHT milk loses quality as a func¬ 

tion of increased time and temperature of storage. The 

data indicate that the samples lost about SO percent of 

TABLE 1. Increase of 2% TCA soluble nitrogen 

milk over the time of storage. 
in the UHT 

Days 

In Storage 

Storage Temperature 

IT 21°C 32T 45”C 

Percent 

10 0 - 0.8 3.2 

28 0 - 1.1 9.6 

42 0 - - 11.8 

56 0 - - 29.9 

83 0 4.0 16.0 40.0 

95 0 10.5 19.0 46.7 

125 0 12.6 21.9 58.0 

164 0 17.3 34.6 77.5 

TABLE 2. Increase of acid degree value of the UHT milk. 

Days 

In Storage 

Storage Temperature 

2‘’C 21°C 32“C 45”C 

Percent 

10 0 - - 6.2 

42 0 2.7 8.0 29.2 

56 0 2.7 12.4 45.1 

67 0 - 16.6 62.8 

95 0 - - 68.9 

125 0 - 26.0 79.8 

Days 

Figure 4. Increase of 2% TCA soluble nitrogen. 

their initial freshness after storage for 164 days at 21®C, 

95 days at 32°C, 42 days at 37“C, and as early as 20 

days at 45®C. Findings from Test Series No. 2 are in 

general agreement with those from Test Series No. 1. 

The reflectance measurements expressed in percent ob¬ 

tained from scanning of indicator labels Number 21 and 

24 are shown in Tables 5, 6 and 7. 
It can be seen from these data that reflectance for both 

labels Number 21 and 24 decrease in value with an in¬ 

crease in time and temperature of storage. The data show 

close agreement in values for labels Number 24 in Test 
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TABLE 3. Freshness of UHT milk indicated by taste scores 

(Test Series No. I). 

Storage Temperature 

Days 

In Storage 
2°C 21°C 32'‘C 45‘’C 

(Percent Freshness)' 

28 100 93.33 73.33 56.67 

42 100 89.00 63.19 31.60 

56 100 87.00 67.74 29.03 

67 100 100.00 79.31 13.79 

83 100 71.00 42.86 14.29 

95 100 82.86 57.14 - 

125 100 67.57 35.14 - 

164 100 55.02 34.93 - 

'Percent Freshness = 

(Taste Panel Score for Test Product) x (100) 

Taste Panel Score for Control 

TABLE 4. Freshness of UHT milk indicated by taste scores 

(Test Series No. 2). 

(Percent Freshness)' 

Days 

In Storage 
2 21 32 37 45 

Percent Freshness* 

0 100 100.00 100.00 100.00 100.00 
12 100 %.78 91.40 80.65 72.58 
20 100 100.00 85.71 71.43 50.00 
42 100 95.65 72.46 47.83 20.29 
52 100 85.% 70.02 40.03 17.50 
61 100 85.97 64.91 24.56 5.26 
90 100 75.86 55.17 32.76 - 

'Percent Freshness = 

(Taste Panel Score for Test Product) x (100) 

Taste Panel Score for Control 

TABLE 5. Actual indicator label reflectance measurement. 

Label number 24 (Test Series No. I). 

Storage Temperature (°C) 

Days 

In Storage 
21 32 45 

(Reflectance in Percent) 

10 88.33 76.50 37.33 

21 84.30 64.20 15.13 

35 80.97 51.07 7.31 

42 81.04 46.50 6.01 

56 75.54 35.67 2.00 

67 73.37 - - 

74 73.50 28.18 - 

83 70.80 26.46 - 

95 68.14 22.99 - 

125 61.10 15.76 - 

164 56.34 13.00 - 

TABLE 6. Actual indicator label reflectance measurement. 

iMbel number 21 (Test Series No. 2). 

Storage Temperature (°C) 

Days 

In Storage 
21 32 37 45 

(Reflectance in Percent) 

0 94.50 94.50 94.50 94.50 

12 88.78 83.78 79.81 58.67 

20 86.86 80.33 69.33 44.33 

28 85.00 75.78 60.22 32.78 

42 85.78 73.00 52.78 26.33 

52 81.33 66.33 42.33 16.78 

67 81.00 64.44 38.89 13.67 

90 79.64 57.07 30.47 13.13 

TABLE 7. Actual indicator label reflectance measurement. 

Ijcdtel number 24 (Test Series No. 2). 

Storage Temperature (°C) 

Days 

In Storage 
21 32 37 45 

(Reflectance in Percent) 

0 97.00 97.00 97.00 97.00 

12 88.11 76.22 60.22 32.89 

20 86.08 71.22 49.89 18.67 

28 82.11 62.11 36.00 11.11 

42 81.22 55.22 28.89 8.55 

52 76.78 46.11 18.78 4.56 

67 73.56 40.11 15.33 3.00 

90 68.60 33.18 10.56 3.00 

Series No. 1 and No. 2. The change in indicator reflec¬ 

tance values as a function of time and temperature of 

storage is shown more dramatically in Figure 6 on repro¬ 

ducibility of reflectance measurements. 

Figures 7 and 8 show the comparison of taste panel 

findings with indicator reflectance measurements deter¬ 

mined with the Lifelines System. From Figure 7 it can 

be seen that the correlation for label Number 24 in Test 

Series No. 2 confirms that found in Test Series No. 1. 

A regression analysis shows that correlation of label 

Number 24 is 0.971 whereas that of label Number 21 

is 0.975. 
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A program has been developed by Friedmann (Allied 

unpublished) for estimating product freshness. From indi¬ 
cator reflectance values and elapsed time, the kinetic av¬ 

erage temperature can be estimated and used with the 

product degradation rate equation to estimate the product 

freshness. Figure 9 shows the estimated product freshness 

readings based on reflectance values obtained from label 

Number 24 and the correlation of these values with taste 

panel findings. The program utilized for estimating the 

0 20 40 60 80 100 120 140 160 180 200 

Days 

Figure 6. Reproducibility of reflectance measurements. 

Raflactance(%) 

Figure 7. Correlation of indicator response (MC24) with taste 

scores. 

product freshness can be incorporated into the microcom¬ 

puter to provide a direct reading of product freshness as 

influenced by the time and temperature of product stor¬ 

age. 

At the time of this report, temperature analysis, taste 

panel scores and reflectance measurements had been car¬ 

ried out for three round trips of shipments between the 

East and West coast, which covered 60 days. 

The temperature of the UHT milk containers as mea¬ 

sured by a recording thermometer in the product master 

carton is shown in Figure 10. It can be seen that the 

Figure 8. Correlation of indicator response (MC2I} with taste 

scores. 

Figure 9. Actual freshness (taste scores) and computer esti¬ 

mated freshness. Note, Circle points are taste panel scores. 

Figure 10. Shipping test temperature profile. 
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TABLE 8. Freshness ofUHT milk after the extended time of shipment. 

At End of 
Trip No. 

Shipment 

Days 
Temperature' 

0“C 

Taste Panel 

Freshness 

(Percent) 

Reflectance of Indicator Labels 
(Percent) 

Label No. 24 Label No. 21 

Control 0 2 100.00 97.00 94.50 

1 24 26.17 95.24 74.86 81.83 
2 44 25.30 85.46 68.70 79.01 

3 66 25.10 72.92 62.78 77.58 

'Average temperature during shipment. 

TABLE 9. Freshness of UHT milk indicated by taste scores 

and by polymer labels. 

Days 

in Storage 

Taste Panel 
Freshness 

(Percent) 

Reflectance of Indicator Label 
(Percent) 

Label No. 24 Label No. 21 

0 100.00 97.00 94.50 

23 91.54 74.42 81.81 

‘43 85.49 69.13 79.86 

*’43 85.49 66.55 80.05 

•54 77.18 70.38 80.38 

*>54 72.91 57.48 76.07 

‘69 81.60 76.95 81.17 

•69 73.33 65.40 79.05 

'’69 63.64 49.11 71.97 

"Storage at 2rc after 23 days of shipment at average tempera¬ 

ture 25‘‘C. 

'Storage at 32‘’C after 43 days of shipment at average tempera¬ 

ture 25°C. 

‘^Stored at 2°C after 23 days of shipment at average temperature 

25°C. 

product temperature during August varied from a low of 

about 2rC (70“F) to a high of about 34^ (93°F). 
The fireshness and indicator reflectance values for UHT 

milk after extended shipments are shown in Table 8. It 

can be seen that the actual reflectance readings obtained 

from label Number 21 correlates quite well with freshness 

values obtained from taste panel findings. 
The freshness of UHT milk stored at 20°C, 21‘’C, and 

32®C after shipment for 23 days (one round trip) is shown 

in Table 9. It can be seen that trends for actual reflec¬ 

tance values for label Number 21 are in close agreement 

with those for taste panel findings. 

CONCLUSIONS 

Results of these studies show that: 
• UHT milk loses quality as a function of time and 

temperature of storage. The sample lost about 50 percent 

of its initial freshness after storage for 164 days at 21 

degrees centigrade, 95 days at 32 degrees centigrade, 42 

days at 37 degrees centigrade, and as early as 20 days 

at 45 degrees centigrade. 
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• Chemical analysis for 2% TCA soluble nitrogen and 

ADV while not providing direct correlation with taste 

panel findings do indicate severe abuse due to exposure 

of product to high temperature. 

• Product freshness evaluation using the Lifelines Indi¬ 

cator label were reproducible and predictable in measur¬ 
ing the quality of over 390 individual samples of UHT 

milk stored under various temperatures in laboratory and 

commercial shipping tests. 

• The correlation between the Lifelines Indicator label 

and the taste panel findings was better than r= 0.97. 
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Ron Case New lAMFES 
Secretary 

Ron Case through vote of the lAMFES 

membership will begin his term on the lAMFES 

Executive Board in August, 1986. 

Ron Case is presently Corporate Quality Assurance 
Manager for Kraft Inc. in Glenview, Illinois. During 

his 12 years with Kraft Inc., he has had a variety 

of Quality Control positions, including Food 

Technologist and Corporate Laboratory Control 

Manager. Prior to coming to work in the food 
industry, he was a secondary school Science teacher 

in Kentucky. 

Ron received his Bachelor’s Degree from the 

University of Kentucky in Science Education and his 

Master’s Degree from the University of Notre Dame 
in Chemistry. He has done additional graduate work 

at the University of Wisconsin in Food Safety. 

An active member of lAMFES and the Illinois 

affiliate for 8 years, Ron has served on the 
laboratory committee and has been a speaker at both 

the state and international meetings. 

As part of the APHA Technical Committee on 

“Standard Methods for the Examination of Dairy 

Products”, he helped prepare the 15th edition and 

authored one chapter. He has been active in the 
Association of Official Analytical Chemists (AOAC) 

and has published papers on detection of antibiotics 

in milk. 
He is currently serving on the joint committee of 

experts for the International Dairy Federation/Intema- 

tional Standards Organization/AOAC on topics dealing 

with dairy analyses. He has been actively involved 

with the National Conference on Interstate Milk 
Shipments and has served on its Laboratory 
Committee since 1979. 

Ron will serve on the lAMFES Executive Board 

for five years. Welcome aboard, Ron. 

Seventh Annual Joint 
Educational Conference to be 
Held September 24-25, 1986 

The Seventh Annual Joint Educational Conference 
of the Wisconsin Association of Milk and Food 

Sanitarians, the Wisconsin Environmental Health 

Association, the Wisconsin Dairy Technology Society 

and the Wisconsin Association of Dairy Plant Field 

Representatives will be held on Wednesday, 

September 24 and Thursday, September 25, 1986. 

The site of the conference will be the Valley Inn, 

Wisconsin Avenue and Walnut Street, Neenah, 
Wisconsin 54956. 

For additional information about the conference 

contact: Ron Buege, West Allis Health Department, 

7120 West National Avenue, West Allis, Wisconsin 
53214. 414-476-3770. 

Environmental Management Assn. 
Conference & Exposition to be 
Held November 2-6 

A combined national conference and exposition 

covering environmental sanitation, maintenance, quality 

control and assurance will be held November 2-6, 

1986 at the Safari Conference Center Resort, in 

Scottsdale, Arizona. 
This annual national educational gathering is being 

presented by the Environmental Management 

Association, and its subsidiaries, the Food Sanitation 

Institute, the Health Care Facilities, the Buildings- 
Grounds Subsidiary, and the Sanitation Suppliers & 

Contractors Institute. The four and one-half day 

program is designed for a visiting audience of 

sanitation, quality assurance and control executives, 
engineers, consultants, scientists, educators and first 

responders working in the field of environmental 

sanitation maintenance management. 

Visiting specialists will be able to evaluate and 

compare exhibitor products and services in such areas 
as: sanitation, maintenance, grounds, process and 
product control and assurance, all within the complete 

economic spectrum of the business community. 

Complete educational technical programs, via food, 

health care, buildings and grounds classifications, 

emphasizing new developments and techniques in 

sanitation maintenance management are expected to 

draw an unusually influential audience. Conducted by 

leading experts, the programs will cover a range of 
subjects, all of timely interest. 

For full conference and exposition programs, 

registration form, and complete details, contact the 

Environmental Management Association’s national 
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executive office at 1019 Highland Ave., Largo, FL 

33540. 813-586-5710. 

Dr. Norman F. Olson Named 
1986 Macy Award Recipient 

Dr. Norman F. Olson, Professor of Food Science 
and Director of the Walter V. Price Cheese Research 

Institute at the University of Wisconsin - Madison 

has been selected as the 1986 recipient of the Harold 

Macy Food Science and Technology Award. The 

Macy Award has been presented annually since 1981 

by the Minnesota Section of the Institute of Food 

Technologists in recognition of an outstanding 

example of Food Technology transfer or cooperation 

between scientists in areas of service represented by 

Universities, government, or private industry. 

E>r. Olson was nominated for the Macy Award as 

a result of his association with the Walter V. Price 

Cheese Research Institute which he organized in 

1976. The Institute, which became firmly established 

through appropriations from the State of Wisconsin 

and private industry in 1979, continues to thrive 

under Olson’s leadership, and has been effective in 

providing technical assistance to the nation’s cheese 

industry. An example of institute sponsored 

technology transfer is the annual Cheese Research and 

Technology Conference which was initiated by Olson. 

The third Conference, held in 1985, drew over 300 

participants. Dr. Olson has also been instrumental in 

adopting the University’s instructional program to 

technology transfer. He has developed a unique one- 

week college level course in cheese technology 

which can be taken by off-campus students and 

employees of the food industry. Olson also 

participates regularly in teaching the two-week 

cheesemaking course held on the Madison campus. 

Olson estimates that as much as one-third of his time 

in the office is devoted to answering telephone or 

written inquiries from the cheese industry. 

Dr. Olson’s principal research activities include the 

chemistry, microbiology and technology of cheese 

products; acceleration of cheese ripening, rheology of 

milk during clotting; and the applications of 

ultrafiltration in cheese manufacturing. 

Dr. Olson’s contribution’s to the industry have 

been recently rewarded by his appointment as 
Director of the newly organized Center for Dairy 
Research at the University of Wisconsin - Madison. 

Microwave Oven Safety 
Brochure Available from ACSH 

Radiation leakage from microwave ovens is not a 

significant problem; the hazards are electrical shock, 

fires, and bums, and most mishaps of these types 

can be prevented if proper safety precautions are 

taken, says the American Council on Science and 

Health (ACSH), an independent scientific organization. 
‘The principal danger from microwave ovens is the 

risk of electrical shock that any electrical appliance 

carries,” said ACSH Research Associate Sharon Lynn 

Campbell, author of the ACSH report Safety and 
Health Aspects of Microwave Ovens. “To prevent 

electrical shock, it is crucial to install the oven 

Foodborne Illness Prevention 
Certification Training & Materiais 

Foodservice Corporations or 
State & City Heaith Departments 

• One system for Employees - Managers -Trainers - 

Inspectors 

• HACCP-based instruction 

• Safe recipe procedure focus 

• Food freshness and quality related to sanitation 

• CDC and Bryan’s data applied for hazard analysis 

• FDA and ETS certification requirements exceeded 

• Regulatory agencies can use for unit self-regulation 

and reduced inspection costs 

• Easily customized to your unique requirements 

Please circle No. 141 on your Reader Service Page 

Hoapitality Iiutitute of Technology A Mcutagement 

830 Transfer Road 

St Paul, Minnesota 55114 
612-646-7077 
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correctly, using a circuit that is rated for at least IS 

amperes of current and a properly polarized and 

grounded outlet. You should also check frequently to 

make sure that the electrical plug and cord are not dam¬ 

aged.” 

To reduce the risk of fire, don’t overcook foods, 

monitor cooking if paper, plastic, or other 
combustible materials are used, and make sure that 
exhaust outlets (found in different locations on 

different oven models) are never blocked, ACSH ad¬ 

vises. 

“It’s important to be aware of the risk of bums 
from microwave cooking, particularly when you first 
start using a microwave oven and are unfamiliar with 

the unique way that it heats food and utensils,” said 

Dr. Edward G. Remmers, Associate Director of 

ACSH. 

“Cooking dishes tend to stay cool in a microwave 

oven; the problem with this is that you may forget 

that the food within them can be very hot,” he said. 

“Also, microwave ovens do not heat food evenly; be 

sure to stir and mix the food well before eating. 

Because of the potential problem with “hot spots,” it 

is recommended that microwave ovens not be used to 

heat infant formula or other baby foods.” 
All microwave ovens manufactured after October, 

1971 are covered by a strict radiation safety standard 

established by the Food and Dmg Administration. 

“There is very little cause for concern about radiation 

leakage from a microwave oven,” said ACSH 

Executive Director Dr. Elizabeth M. Whelan, “as 

long as the door, hinges, and seal are intact and the 

door is properly closed. 

“If your microwave oven is ever damaged or you 

suspect that it might be damaged, have it checked 

and repaired by a licensed, qualified repair person 

before using it again,” she continued. “Repairing 

microwave ovens and checking them for leakage are 

not do-it-yourself projects. We do not recommend 

that consumers buy devices to check for radiation 

leakage. They are unnecessary, and the inexpensive 

models are unreliable. A really accurate device would 

probably cost at least as much as your oven! In the 

unlikely event that your oven ever needs to be tested 

for radiation leakage, contact your county extension 

officer, power company, or city health department. 

They may have adequate testing equipment and be 

able to provide testing service.” 

The American Council on Science and Health is an 

independent, nonprofit consumer education association 

promoting scientifically balanced evaluations of foods, 

chemicals, the environment, and health. 

To obtain a copy of Safety and Health Aspects of 

Microwave Ovens, send a self-addressd, stamped (390 

postage), business-size (#10) envelope to Microwave 

Oven Report, ACSH, 47 Maple St., Summit, NJ 

07901. 

Food Pacific ‘86 
to be Heid Aug. 29 - Sept. 2 

FOOD PACIFIC ‘86, Canada’s International Trade 

Show on Food, being held August 29th to September 

2nd, 1986, is expected to attract 8(X) exhibitors and 
2S,(XX) buyers to B.C. Place Stadium for the most 
comprehensive, trade only, food and beverage show 

ever held in Canada. Advance registration for visitors 

is complimentary but there will be a nominal charge 

for domestic visitors who register on site. 
For more information contact: FOOD PACIFIC ‘86, 

165-10651 Shellbridge Way, Richmond, B.C. V6X 

2W9. 604-276-2277. 

New Remanufacturing & 
Repair Faciiity Open 

In a move to better serve its sanitary and 

industrial pump customers throughout the world, 
Waukesha Pumps of Waukesha, Wisconsin, announces 

the opening of a new pump remanufacturing and 

repair facility in Modesto, California. Its primary 

purpose is to facilitate Waukesha’s long-standing 

policy of providing the capability to completely 

remanufacture its stainless steel pumps two times in 

order to extend service life. 

According to James S. Dahlke, director of sales, 

the Modesto Center will be an extension of the 

firm’s main manufacturing facility in Waukesha. 

All inquires relative to the facility should be 
directed through Waukesha Pumps, 13(X) Lincoln 

Ave., Waukesha, WI 53186. 

Growth Hormone May 
Increase Milk Production 

Growth hormone has been shown to increase milk 

production in dairy cows 15 to 40 percent, according 

to Donald Otterby, animal science researcher with the 

University of Minnesota’s Agricultural Experiment 

Station. However, many questions still have to be 

answered before use of the hormone can become 

practical, he says. 
Dairy cattle vary in their production of growth 

hormone. Concentrations are higher in cows of high 
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production potential than in lower producers. Also, 

concentrations of growth hormone are higher during 

peak lactation than during mid- or late lactation, 

Otterby says. 

“We’ve found that growth hormone does increase 

milk production; we are looking at what happens to 

the cow while you are giving her growth hormone. 

One of the things we are studying is what happens 

to the cow’s body composition. We are interested 

also in management factors that affect these animals 

that are getting growth hormone. One thing we know 

is we have to feed them more,” he says. 

Questions still to be answered by research are: 

When is the best time to begin the growth hormone 

injections, and how long can the hormone be 

administered? Can it be used for repeated lactations? 

The cost beneHts have not been determined, 

because the cost of the growth hormone has not yet 

been established. It is also not yet clear when the 

hormone will be available. Some predict the 

technology will be available as early as 1988, says 

Otterby, but he thinks 1990 is a more reasonable 

estimated date. 

To date, most investigators have administered 

growth hormone by single, daily injections. Injections 

more than once daily or continuous infusion of the 

hormone appear to be no better than single, daily 

injections of an identical dosage. The hormone cannot 

be given orally because digestive processes would 

destroy it before absorption. Slow-release implants 

would eliminate the need for daily injections, but are 

not yet available. 

“At this time, no one really knows what the 

impact of growth hormone will be,” Otterby says. 

“First, it must be approved for use by FDA. We do 

know that use of growth hormone will require 

management that is extremely skilled and pays careful 

attention to detail.” 

Vacuum-Packaged Beef 
New at the Meat Counter 

Vacuum-packed beef is an innovation in packaging 

that can help consumers save money while they 

enjoy their favorite meat cuts. 

Nutritionist Mary K. Sweeten explains that vacuum- 

packaged beef is a boneless section of beef that is 

trimmed of excess fat. It is packaged in a plastic 

“shrink-wrap” bag at the processing plant under strict 

sanitation controls. 

Vacuum-packaged beef may also be referred to as 

bulk beef, beef-in-a-bag, cryovac beef, beef 

subprimals or mini-subprimals, says the Texas A&M 

University Agricultural Extension Service (TAEX) spe¬ 

cialist. 

She explains that from the processing plant, the 

vacuum-packed beef is shipped to the supermarket in 

boxes. The retailer can open the vacuum-packed beef, 

cut it into smaller portions, put the pieces in trays 

and wrap and price them for the meat case. 

Or a retailer may simply remove the vacuum 

packed beef from the box, price and display it 

alongside the individual retail packages in the meat 

case. 

By buying bulk vacuum-packaged beef, consumers 

can save from 20 to 50 cents per pound. Sweeten 

says. 
According to the specialist, vacuum-packaged beef 

is slightly darker in color than traditional beef cuts. 

But once the bag is open and the beef is exposed to 

air, the meat will take on a bright red beef color. 

Meat that is vacuum-packaged can be stored two 

to three times as long as conventionally-packaged 

cuts, she says. But as with other meat, it should be 

kept refrigerated and used soon after the “sell-by” 

date on the label. 

The Food Processors Institute presents 

k“ON THE LINEH 
a 30-minute, dramatic treatment of good sanitation practices, 

available in 16mm film or video format 

For additional information, contact: 

- The Food Processors Institute - 
1401 New York Ave., N.W., Suite 400 / Washington, D.C. 20005 / 202/393-0890 
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The products included herein are not necessarily endorsed by Dairy and Food Sanitation. 

Sani-Sure Teat & Udder Washer 

Unique Washer Available 
for Dairy Industry 

• Sani-Sure Company offers a unique, 

patented washer for the dairy industry. 

According to the company, the secret of the 

efficiency of this washer is that the air is in¬ 

jected (aerated) into the solution through an 

orifice inside the tank, which will create a pul¬ 

sating action on the nozzle. This action in¬ 

duces good, quick milk-let-down and cleans 

the cows teats at the same time, the company 

claims. You have a clean solution for every 

teat; no sponges or rags are used. Therefore, 

spreading of bacteria from one teat to another 

and from one cow to another is minimized. 

Official records state that mastitis costs the 

American dairy industry about $2.8 billion a 

year, or $225 per cow annually. Dairy produc¬ 

ers can reduce these losses by adopting a pre¬ 

ventive mastitis program. Lack of sanitation is 

the number one cause of mastitis, according 

to the company. 

The Wisconsin Society of Professional En¬ 

gineers chose the Teat and Udder Washer from 

Sani-Sure to receive the 1985 Governor’s New 

Product Award, judged on the basis of en¬ 

gineering, contribution to the economy of Wis¬ 

consin, ingenuity of concept, function, safety, 

appearance and packaging. 

There are now about 500 washer units in 

operation on dairy farms in the U.S. and 

Canada. 

The Sani-Sure Company also manufactures 

and distributes a Teat Dipper or Dip Cup to 

disinfect cows teats after milking. These prod¬ 

ucts are currently being used worldwide. 

For more information contact: Anders V. 

Span, Sani-Sure Co., P.O. Box 48, Waupun, 

WI 53963 or call 414-324-5395. Inquiries 

about manufacturing and distributing rights ate 

also welcome. 
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Compressors from Foxx Equipment 

New Compressor Now 
Available From 
Foxx Equipment 

• Foxx Equipment Company has announced 

the availability of the complete line of new 

Danfoss Universal Refrigeration compressors. 

This new line, backed by the world’s largest 

manufacturer of fractional horse power com¬ 

pressors, can be used to replace virtually any 

brand of original equipment. They operate 

quietly, and because of their compact size, are 

easy to install. Foxx Equipment backs each 

Universal compressor with an unconditional S- 

year limited written warranty and also provides 

one day order processing. Fully illustrated 130 

page catalog available. 

For more information contact: Foxx Equip¬ 

ment, 421 Southwest Boulevard, Kansas City, 

MO 64108. 816-421-3600. 
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SKC Catalog 

“Teflon”-P Powder Coating 
Meets FDA Requirements 

• The Du Pont Company has introduced a 

“Teflon”-P PFA powder coating with excellent 

high temperature and nonstick properties for 

use in the food processing industry. The spray- 

able powder, designated ‘Teflon’’-P 532-7000, 

conforms to Food and Drug Administration 

regulations governing direct food contact. 

The powder coating material is melt-flow- 

able and forms tough, durable, low-porosity 

coatings. It can coat complex shapes uniformly 

with thin films specified by current FDA regu¬ 

lations. Commercial food preparation and han¬ 

dling equipment ate potential applications for 

“Teflon”-P 532-7000. 

For more information contact: Stephanie M. 

Mogaveto, Du Pont Company, Marketing 

Communications Department, Wilmington, 

Delaware 19898. 302-774-6602, or contact: 

Stanley Elias, Gilbert, Whitney & Johns, Inc. 

201-386-1776. 
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1986 Air Sampling Catalog 
Includes Expanded 
Standards Guide 

• SKC Inc. announces its 1986 Com¬ 

prehensive Catalog and Guide for air sam¬ 

pling, worker monitoring, chemical hazard de¬ 

tection, and industrial hygiene. 

The enlarged 72 page publication gives the 

complete SKC line of equipment for air sam¬ 

pling and analysis. Included are sorbent tubes 

and accessories, long-duration color detector 

tubes, sample bags, and constant flow pumps 

- low, high and universal. Also pump cali¬ 

brators, filters and impingers, and gas moni¬ 

toring badges. 

The catalog contains an expanded and up¬ 

dated guide to NIOSH, OSHA, and EPA air 

sampling standards. The guide lists over 1700 

established NIOSH/OSHA procedures for sam¬ 

pling and analysis of gaseos and particulate 

hazards. It also itemizes 60 toxic organic com¬ 

pounds covered by EPA air sampling stan¬ 

dards. For each chemical hazard the recom¬ 

mended SKC collecting equipment is identified 

and indexed. 

For a copy of the 1986 Comprehensive 

Catalog and Guide, contact SKC Inc., R.D.l, 

395 Valley View Road, Eighty Four, PA 

15330. 412-941-9701. 
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‘Wireless” Monitor System 
Filtron Corp. Ultrqfiltration Products 

Telatemp Model 110 

• A new “wireless" monitor system consist¬ 

ing of one Central Receiver unit and up to 99 

Remote Transmitter units, can monitor all 

types of refrigeration, air conditioning, heat¬ 

ing, and processing equipment, as well as 

doors, windows and safety devices by trans¬ 

mitting coded signals through a building’s 

existing power wiring, according to Phil Al- 

ward. President of Precision Controls Inc. 

Called the PCI Sentry Monitor, the system 

enables the user to plug one Central Receiver 

unit into any standard 110 volt AC wall recep¬ 

tacle and from that location, monitor up to 99 

items throughout the building including cold 

rooms, roof compressors, boilers, conveyor 

lines, and liquid levels. 

The system operates by detecting the closure 

of virtually any type of switch (such as a pres¬ 

sure sensor, temperature sensor, or level sen¬ 

sor) which is either existing or installed on the 

item to be monitored. Small Remote Transmit¬ 

ters are wired to these switches with two 

leads, then number coded with small dip 

switches and plugged into any standard wall 

outlet. The Remote Transmitter sends a coded 

signal to the Central Receiver which flashes a 

number identifying the item, enabling the user 

to correct a potentially critical problem. 

The rear of the Central Receiver has a stan¬ 

dard 110 volt AC receptacle which will ener¬ 

gize a warning device such as a chime, alarm, 

flashing light, automatic telephone dialer, etc. 

A reset button on the Central Receiver clears 

the system. 

There are 2 basic models. Central Receiver 

Model 100 supports up to 99 Remote Trans¬ 

mitters; Model 10 up to 9. 

For monitoring any equipment or activity 

where there is no existing sensor switch, the 

company offers a comprehensive range of 400 

switches which can be installed by the user. 

These include temperature sensors for refriger¬ 

ation units, photoelectric sensors for motion 

detection, level sensors for bulk storage ves¬ 

sels, and immersion aquastats for hot water 

healers. The company also supplies Call But¬ 

tons which can be plugged into any wall outlet 

for paging the Central Receiver. 

Sigrud transmission through power lines 

Free Sample: Telatemp 
Miniature Temperature 
Recorder 

• New ±1% accuracy Telatemp Model 110 

miniature self-adhesive temperature recorder 

features six indicator windows which turn ir¬ 

reversibly black when exposed to the cali¬ 

brated temperature. Rated temperatures are 

printed at the sensor window in both C and 

F. Ranges in 10° increments from 100°F to 

500°F (38°C to 260°C). Ideal for use in all 

processing and manufacturing industries to re¬ 

cord overheat for preventive maintenance, test, 

quality control, laboratory research, produc¬ 

tion, and energy conservation. 

Miniature 0.75” x 1.75” size permits instal¬ 

lation on parts and in areas where other re¬ 

cording instruments prove impractical. Nomi¬ 

nal thickness 0.01”. Price $1.25 each in 100 

quantity. Delivery from stock. 

For FREE SAMPLE and literature write 

Telatemp Corp., P. O. Box 5160, Fullerton, 

CA 92635. Telephone toll free 1-800-321- 

5160, except CA: 714-879-2901. 
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does not affect computers, printers, or any 

other electrical devices in the building, accord¬ 

ing to the manufacturer. The system costs con¬ 

siderably less than standard wired systems and 

can be reused at other locations. 

For more information contact: Walter 

Basedow, Product Manager, Precision Con¬ 

trols Inc., 14 Doty Road, Haskell, NJ 07420. 

201-835-5000. 
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New Ultrafiltration Line 
Exclusively at Fisher 

• Biological research, medical research, 

analytical studies, quality control, food pro¬ 

cessing, waste disposal - all share such basic 

ultrafiltration procedures as concentrating, 

separating, de-salting or purifying solutions 

and suspensions. 

Now, exclusively at Fisher Scientific, are 

new Filtron Corporation products for ultra- 

filtration, including Nova® membranes, 

Novacell® stirred-cell systems for small vol¬ 

umes, and Novasette® cassette systems for 

high-volume continuous-flow work with 

biochemical solutions. The highlights: 

Nova membranes: triple-layer structures of 

ultra-thin polyethersulfone skin (0.1-0.5 p.m) 

supported by highly porous polymer laminated 

to tough polyolefin. Offer widest molecular- 

weight range available in polyethersulfone 

membranes: 3,000 to 100,000. Can be used to 

-I- 100°C and pH 1 to 14. Long service life 

(can be cleaned and re-used up to ten times). 

Novacell: introduces concept of disposable 

10 mL polyvinyl-chloride cell with reusable 

components. Result: new convenience, econ¬ 

omy. Prep, assembly, clean-up are simple, 

fast. Novacell offers largest filtration area 

to date: 5.6 cn^ (55% more than other 25mm 

stirred cells). Color-coded support base iden¬ 

tifies membrane. Suction cups securely attach 

cell to stirrer plate, eliminating use of tape and 

other improvised means. 

Novasette systems process from one to sev¬ 

eral hundred liters in minutes. Unique design 

permits change or addition of filter-cassettes 

without disconnecting tubing. Each cassette 

provides 5 sq ft filtration area; up to ten cas¬ 

settes can be combined, as required. Available 

in range of 3,000-100,000 MW, with narrow 

pore-size distribution for sharp cut-off, high 

sensitivity. 

For more information contact: Fisher Scien¬ 

tific, 711 Forbes Avenue, Pittsburgh, PA 

15219. 
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Soiltest pH Meter 

pH Meters Introduced 
by Soiltest 

• SOILTEST Environmental introduces 

three pH Meters for general purpose use in the 

lab, field or plant. Solid state circuitry allows 

accurate pH measurement over the whole 

range. All units are enclosed in a sturdy case, 

and faceplate markings are both acid and alkali 

resistant. All models operate on safe, 9 volt 

internal power. 

Model 42S-200 is our lowest priced model 

and offers extraordinary value. It has manual 

temperature compensation capability and an 

analog readout. Range 2-12 pH direct (0-14 

pH with offset ranging), resolution 0.1 pH, 9 

volt operation, BNC connectors. 

Model 425-300 has all the features of the 

42S-2(X) plus easy to read 0.5 inch high digital 

readout. Range 0-14 pH, resolution 0.1 pH, 

9 volt, BNC connector. 

Model 425-500 is the bench unit. This 

pH/MV analog meter has many features found 

in more expensive models. Rugged, portable 

and with a mirrored face, tilted for easy read¬ 

ing, the unit features standardize, slope and 

temperature (or optional ATC) controls. Range 

0-14 pH/±700 MV, resolution 0.05 pH/±10 

MV. Bench unit includes AC adapter (no 

1 lOV inside unit). 

Hand units come with carrying/storage case 

and buffer solutions. Electrode, instructions 

and battery included with all units. 

For more information contact: Bob Wilson, 

SOILTEST, Inc., Environmental Division, 

P.O. Box 931, Evanston, IL 60204. 1-800- 

323-1242. 
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Three New Training 
Videotapes Introduced 

• Video Instructional Programs, Inc., in¬ 

troduces three new training videotapes for the 

pest-control industry. “Initial Training and 

Certification,” by Dr. Bobby C. Pass, Chair¬ 

man of the University of Kentucky, Depart¬ 

ment of Entomology and research team mem¬ 

ber for the EPA and USDA, prepares employ¬ 

ees for certification testing. “Fleas and Their 

Control” was developed by Dr. Christian M. 

Christensen, Extension Entomologist, con¬ 

tributing editor to Pest Control Technology 

Magazine, and University of Kentucky profes¬ 

sor. “The German Cockroach” was developed 

by Dr. Austin M. Frishman, consultant for 

over one thousand companies and govemriKnt 

agencies and former professor of biology at 

the State University of New York. 

Each video program is accompanied by a 

thorough work manual which includes com¬ 

prehension drill, discussion questions, and 

supplementary material. Employing the most 

modem educational techniques, the technically 

accurate tapes offer thorough and consistent 

teaching, comprehensive subject-matter cover¬ 

age, and repeated emphasis on safety. The 

programs result in better trained service men, 

increased efficiency, increased sales and pro¬ 

fitability, and, ultimately, improved liability 

protection. 

For more information call 1-800-826-7474 

or, in Kentucky, call collect 502-826-9400. Or 

write to 6(K) S. Main St., Henderson, KY 

42420. 
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Brochure Offers Look 
At Laboratory Resources 

• “The Fisher Story,” a large-format full- 

color brochure from Fisher Scientific, offers a 

look at the resources of one of the laboratory 

world’s major suppliers, now into its ninth de¬ 

cade of continuous operation. 

The booklet covers such industry firsts as 

the first use of pre-packaging for speedier de¬ 

livery. The first total conversion to metric rea¬ 

gents. The first real-time computer system for 

product information, remote order-entry and 

inventory control by laboratory customers. 

“The Fisher Story,” a useful glimpse at 

what state-of-the-art distribution can mean to 

clinical, industrial, educational, governmental 

and research laboratories. 

For more information contact: Fisher Scien¬ 

tific, 711 Forbes Avenue, Pittsburgh, PA 

15219. 

New Brochure Available 
on Groen Laboratory 
Equipment 

• Groen, a Dover Industries company, has 

produced a comprehensive brochure on the 

firm’s complete line of steam jacketed labora¬ 

tory kettles and continuous processing pilot 

plant heat exchange equipment. 

This four page brochure covers a broad 

range of agitator and non-agitator model ket¬ 

tles designed for testing product formulations 

in a laboratory or pilot plant facility. Both di¬ 

rect steam and self generating models, de¬ 

signed for atmospheric, pressure or vacuum 

processing of food products, pharmaceuticals, 

cosmetics and chemicals are described. Perfor¬ 

mance data and an ordering guide are included 

to assist in determining the best model for in¬ 

dividual product applications. 

This handy reference guide also describes 

the Pilot Plant versions of the DR Series 

Scraped Surface Heat Exchanger and 372/696 

Series Thin Film Evapmator. These smaller 

scale units are used to test product formula¬ 

tions and applications for the continuous pro¬ 

cessing of food products, confections, creams, 

lotions and more. 

A free copy of this brochure is available by 

calling Groen’s Process Equipment (jroup at 

312-439-2400 or contacting Groen, 1900 Pratt 

Blvd., Elk Grove Village, IL 60007. 
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Thor Chemicals, Inc. 
Receives EPA Approval 

• Phenylmercuric Acetate, 100% manufac¬ 

tured by Thor Chemicals has just received 

EPA approval for use in water-based paints, 

manufacturing and as a mildewcide for in-can 

protection. Thor Chemicals’ plant that man¬ 

ufactures Phenylmercuric Acetate, 100% is lo¬ 

cated in Margate, England and is Europe’s 

largest PMA producer. 

Thor Chemicals has begun stocking this 

compound in Connecticut for sale and distribu¬ 

tion throughout the United States. Both soluble 

packs (2 oz, 4 oz, 8 oz and 16 oz) and drums 

of this PMA 100 product are produced regu¬ 

larly and are available promptly. 

For more information contact: Mr. Kelvin J. 

Dally, Commercial Manager, THOR CHEMI¬ 

CALS, INC., Brook House, 37 North Avenue, 

Norwalk, CT 06851. 203-846-8613. 
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Food Science Facts 
For The Sanitarian 

Dr. Robert B. Gravani 
Cornell University 
Ithaca, NY 

COCKROACHES 

Cockroaches are troublesome, unpleasant insects that 

are found in almost every habitable land throughout the 

world. They are among the oldest insects and have lived 

on the earth for about 3S0-400 million years. Fossils 

show that the roaches we are familiar with have survived 

and remained virtually unchanged from their ancient an¬ 

cestors. Today, cockroaches make up less than 1% of the 

insects in the world. 

It is believed that the four major species of cock¬ 

roaches which cause problems for the US food industry 

came from Africa. Cockroaches have spread throughout 

most of the world as a result of commerce, being trans¬ 

ported across oceans and continents in ships, airplanes 

and trucks. 
Research studies have shown that cockroaches can 

transport many types of bacteria including species of 

Staphylococcus, Streptococcus, Salmonella, Clostridium 

and conforms. 
In addition to carrying these bacteria, cockroaches are 

also objectionable because of their offensive odor. This 

odor is very unpleasant and is noticeable when cockroach 

populations reach high levels. The odor results from a 

combination of their excrement, fluid from their scent 

glands and the fluid regurgitated from their mouths while 

feeding. 

A cockroach infestation is not only unpleasant from an 

aesthetic point of view, but regulatory agencies score 

down establishments that have them. Each year, millions 

of dollars are spent to control cockroaches in food pro¬ 

cessing plants, warehouses, retail food stores and food 

service establishments. 

DESCRnnON 

The word cockroach is a corruption of the Spanish 

word cucaracha (for cockroach). There are over 3,500 

species of cockroaches that range in size from ones that 

are hardly visible, to ones that are more than three inches 

in length. They also come in a variety of colors. The 

cockroaches found in the US range in color from yel¬ 

lowish tan to brownish black and are from about 1/2” 

to 2” long. 

COCKROACH BIOLOGY 

The cockroach has a broad, flattened, oval body 

covered with a shiny brown or black hard, waxy coating. 

This flattened body enables them to easily hide in small 

cracks and crevices. Cockroaches have long thread-like 

antennae that they use for smell and to sense vibrations 

in the air. They also have a pair of short feelers or cerci 

on their hind end that can also detect vibrations and 

movements. Cockroaches have six long slender legs that 

are covered with bristles. These powerful legs allow the 

roach to move very quickly. As a matter of fact, the 

cockroach is one of the fastest runners among insects. 

The cerci are directly connected to the legs, so when the 

cockroach senses danger, nerve impulses move very rap¬ 

idly to the legs and the insect immediately starts running 

for cover. 

The male cockroach has two pair of wings that cover 

its entire back, while females are often wingless or have 

imperfectly developed wings. 

Antennae- 

•Egg Case 

Cockroaches are capable of reproducing rapidly. They 

need to mate only once in their lives to produce many 

offspring, but they can and often do mate again anyway. 

Some roaches can even reproduce without males being 

present. Eggs laid by these females give rise to only 

females. 
Cockroaches’ eggs are enclosed in a purselike capsule 

called an egg case. In some cockroaches, the female car¬ 

ries this egg case, which extends from her body, until 

the young roaches (nymphs) are ready to hatch. In other 

species, the female deposits the egg case as soon as it 

is formed. Egg cases vary in size and in the number of 

eggs they contain. Usually there are 16 to about 40 eggs 

arranged side by side in a double row inside the case. 
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After the egg case is deposited, soft white young 

cockroaches (nymphs) emerge. These nymphs become 

hard and turn brown in color after being exposed to air. 

The newly hatched nymphs resemble adults except that 

they lack wings and do not have the distinct markings 

of an adult. Nymphs go through several molts where they 

shed their old skin and acquire a new one. After each 

molt, the cockroach gets a little larger. Nymphs will molt 

from six to twelve times before they become adults. 

Cockroaches vary in the time they require to go from 

nymph to adult - some species require a few weeks, 

while others require several years. 

HABITS AND DIET 

The cockroach prefers a warm, highly humid and dark 

environment and will actively seek out this type of area. 

It tries to avoid light and prefers to hide in cracks and 

crevices. Cockroaches hide in these areas during the day 

and then come out to seek food at night. If disturbed, 

they run rapidly for shelter and disappear through open¬ 

ings to their hiding places. 

Cockroaches need a little moisture and very small 

amounts of food to survive. They are not capable of bit¬ 

ing, but rather scrape and chew a variety of products. 

They are natural scavengers and will eat almost anything. 

Although roaches prefer starchy foods like bread, 

potatoes and beer, they will eat anything including sweet 

beverages, vegetables, pet foods, cereals, even tobacco, 

grease, soiled clothing, paper, glue and book bindings. 

Cockroaches damage much more food and materials than 

they consume. They contaminate products through body 

contact, chewing and with their waste products. It is vir¬ 

tually impossible to starve a cockroach in areas where 

food is processed, stored or prepared; even the smallest 

crumb can provide a meal for a roach. 

ADAPTABILITY 

Cockroaches are very hardy insects, and that is one 

reason why they’ve been around for over 350 million 

years. They can: 

• Survive the loss of legs or antennae, 

• Withstand temperatures from 10°F to 148°? for short 

periods, 

• Endure depressurization, 

• Go for long periods without food and water. 

The cockroach lives and breeds in areas close to its 

food supply, but it will wander great distances and even 

migrate to new areas in search of food. 

The reason that cockroaches have been living on earth 

so long is because of their: 

• tremendous reproductive capabilities, 

• ability to adapt to changing environments, 

• protective mechanisms, 

• adaptable feeding behavior, 

• lack of natural enemies. 
Food industry employees need to know more about 

these pests and their habits in order to control them. Next 

month’s Food Science Facts will describe the most com¬ 

mon types of cockroaches and discuss their habits. 

What’s the Best Teat Dip? 

“Got any mastitis?” 

“Nope, ain’t had any in over a naonth.” 

“What’s yer cell countT’ 

“Bout a million, why!?” 

“Ya teat dip?” 

“Nope, don’t need to, ain’t got no mastitis; told ya that!” 

This dialogue has occurred many times between cow mil¬ 

kers and whoever. Cows get mastitis after a bacteria from 

outside the udder gets inside and infects the mammary gland. 

If teats stay sterile, cows never would get mastitis. If teats 

stay filthy, cows will have much mastitis! The cleaner the 

teats, the less mastitis! 

The teat is coated with milk after the cups come off and 

this milk may be contaminated with mastitis pathogens. Teat 

dipping with a germicide accomplishes two things: 

1. Rinses off the milk 

2. Kills the pathogens 

By doing these two things, the rate of new infections with 

contagious mastitis pathogens is reduced. 

Contagious pathogens include: Staphyloctxcus aureus and 

Streptococcus agalactiae, the two most common causes of 

mastitis. In order to reduce the cell count of a herd, the 

existing cases must be eliminated by culling or dry cow 

therapy. When rate of infection and duration of infections 

are lowered, the level of mastitis drops! Cell counts drop, 

and milk production goes up! 

Improvements due to teat dipping are not noticeable im¬ 

mediately. At best, increases in production and decreases in 

cell counts occur within a few months after a complete, good 

management program is started. Mastitis control is a pro¬ 

gram! All aspects of milking management must be reviewed, 

upgraded, and implemented. 

“What’s the best teat dip?” That question has been asked 

many times. A good answer would be, “A product that re¬ 

duces rate of infection in controlled research studies and is 

registered with the FDA.” 

Many teat dips are available that are effective against the 

contagious pathogens. A few have limited data on controlling 

environmental pathogens (coliforms and non-agalactiae strep¬ 

tococci). No teat dip product has demonstrated control of 

both “contagious” and “environmental” pathogens under 

controlled studies. Ask the salesman for research data that 

proves the product prevents mastitis. 

Do not expect teat dipping to be your mastitis control pro¬ 

gram. It is an important part, but sloppy management can 

negate any advantages. Hygiene is extremely important in the 

control of mastitis - 24 hour hygiene. Cows should be 

housed or pastured under clean and dry conditions. They 

should be milked under clean and dry conditions. Finally, 

cows should leave the milking area in a clean and dry condi¬ 

tion. 

1840 Wilson Blvd. 
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BUGS IN THE 

BANKRUPT BAKERY 

Filing for bankruptcy may help unsuccessful entrepreneurs 

deal with their creditors, but if their problems include adulter¬ 

ated food, the tactic won’t help elude FDA. Take the case of 

Philadelphia bakers Willard Graham, Jr. and Edward Torr. 

The two had been, respectively, president and vice president 

of Hanscom Retail Foods Inc. The company made sweet baked 

goods, salads and candies, distributing them through department 

stores and the company’s own retail outlets in the Delaware 

River valley area. 

Investigating from FDA’s Philadelphia district office first 

found extensive rodent infestation during a routine inspection 

in October, 1981. The district laboratory confirmed that there 

were mouse pellets and urine stains on bags of flour, collected 

as samples, and the Pennsylvania Department of Agriculture 

embargoed about 16,000 pounds of various food items. These 

were subsequently destroyed under state supervision. 

Two years later, FDA investigators inspected the plant again 

and experienced a strange sense of deja vu. Conditions were 

almost identical: rodent filth in the plant, live insects in raw 

materials and on manufacturing equipment, and structural de¬ 

fects that would let rodents come and go fteely. Laboratory 

analysis again confirmed that some raw materials contained ro¬ 

dent and insect filth. 

The district requested that criminal charges be brought 

against the firm and its two principal officers, Graham and 

Torr. But, while the legal wheels were being set in motion, 

the firm filed for bankruptcy and went out of business. In addi¬ 

tion a fire ravaged the manufacturing plant. 

No charges could be brought against a defunct firm. But the 

evidence of insanitary operations accumulated during the in¬ 

spections were so overwhelming that the U.S. Justice Depart¬ 

ment proceeded with the case against the two responsible offi¬ 

cials. Graham and Torr were charged with holding food under 

insanitary conditions and letting it become contaminated with 

insect and rodent filth. Both pleaded guilty to two counts of 

the indictment; each was sentenced to two years’ probation. The 

court reported that Torr’s probation was being transferred to the 

Western District of Pennsylvania, where he had found new em¬ 

ployment at a bakery in Pittsburgh. 

March I986IFDA Consumer 

SOMETIN UNWANTED 

If you’ve wondered “who put the overalls in Mrs. Murphy’s 

chowder,’’ you might also ask who put the extra tin in 

Campbell’s juice. 

The answer, at this point, is that nobody knows for certain. 

But excessive tin was the reason behind a recent voluntary re¬ 

call of more than l.S million cans of orange and grapeiruit 

juice by a branch of the Campbell Soup Co., in Napolean, 

Ohio. Nineteen people in Michigan reported suffering nausea, 

vomiting, stomach cramps and headache after drinking the juice 

products, according to the Ohio Department of Agriculture. 

Such symptoms are commonly experienced by people who are 

sensitive to tin. 

Their illness is understandable. Campbell’s laboratory analy¬ 

sis found 330 to 400 parts per million in the affected lots, a 

range of SO to 100 parts per million is normal for the product. 

FDA’s Cincinnati office learned of the problem when 

Campbell’s home office in Camden, NJ, notified the agency 

of the Michigan illness reports. 

No manufacturing problems were found by FDA inspectors 

who visited the Campbell plant. The excess tin apparently was 

in the concentrate used to make the juice although this has not 

been confirmed. 

The recall included 6-, 12-, 46- and 50-ounce containers pro¬ 

duced under seven brand names. The product had been distri¬ 

buted in 12 states. No other illnesses were reported to PDA. 

March I986IFDA Consumer 

SALMONELLA HEIDELBERG OUTBREAK 

AT A CONVENTION - NEW MEXICO 

Of approximately 1,000 persons attending a convention Oc¬ 

tober 6-8, 1985, in Santa Fe, New Mexico, 91 reported a 

diarrheal illness with onset of symptoms between 10 a.m., Oc¬ 

tober 7, and 11 p.m., October 12. Salmonella heidelberg, sen¬ 

sitive to all antibiotics tested, was isolated from the stools of 

five attendees. Three persons were hospitalized. The ill atten¬ 

dees reported spending over $11,000 on medical costs and lost 

117 days of work. 

A telephone survey of 76 convention attendees living in New 

Mexico showed that, of four meals consumed at the convention, 

only the breakfast of October 7 was significantly associated 

with illness (p <0.002). 

In a subsequent mail survey of the approximately 550 con¬ 

vention attendees who ate the breakfast, the only food signifi¬ 

cantly associated with illness among the 60% who responded 

was eggs. All of 91 ill attendees ate the eggs, compared with 

189 (92%) of 206 well attendees (p = 0.01). Eggs served at the 

meal were not available for culture; other eggs from the same 

distributor were culture-negative for Salmonella. The eggs had 

been cracked and stored in tall 2-gallon containers in a walk-in 

refrigerator the evening before the breakfast. They were then 

cooked in batches in a steamer in the morning. Several atten¬ 

dees commented that the eggs seemed “runny." 

Of the staff who worked at the breakfast, three reported ill¬ 

ness compatible with salmonellosis with onset during the same 

period as the conventioneers, and all three had eaten the eggs. 

5. heidelberg was isolated from the stools of two staff members 

who did not handle food but had eaten the eggs. 

Editorial Note: In the 1960s, eggs were responsible for a large 

proportion of salmonellosis outbreaks. With improvements in 

egg processing and quality control, egg-related outbreaks de¬ 

creased dramatically in the 1970s. However, as this outbreak 

illustrates, egg-related illness remains an important public health 

concern. Pathogens may proliferate in eggs or in other food 

refrigerated in large containers, since the center of the container 

may be inadequately cooled. In this outbreak, the fact that 

many well attendees also ate eggs suggests that only some egg 

containers were contaminated, that only some eggs were cooked 

sufficiently to kill the bacteria, or that susceptibility to infection 

may have varied among the attendees. 

For the lO-year period 1973-1982, II outbreaks of salmonel¬ 

losis due to eggs were reported to CDC’s Foodbome Disease 

Surveillance System. Of the 307 ill people in these outbreaks, 

45 (15%) were hospitalized, and nine (3%) died. 5. heidelberg 

has been frequently associated with poultry, accounting for 29% 

of Salmonella isolates from poultry submitted to the U.S. De- 
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partment of Agriculture in 1982. 

MMWR 2-14-86 

IN-TRANSIT CHEMICAL SPILL 

-WEST VIRGINIA 

On October 14, 1985, a truck was transporting a 1-ton-cylin¬ 

der containing 2,000 pounds of antimony pentachloride from 

a production plant in Kentucky to a disposal site in New Jersey. 

At approximately 9 p.m., while the truck was parked at a com¬ 

pany truck terminal in Wood County, West Virginia, a member 

of the county rescue squad noticed a liquid chemical leaking 

from the front of the trailer. The spill consisted of approxi¬ 

mately 1,000 pounds of antimony pentachloride, which came 

from the tank’s defective relief valve and valve seat. Antimony 

pentachloride reacts with atmosphere moisture to form hydro¬ 

chloric acid. 

Emergency-response efforts included simultaneous contain¬ 

ment and evacuation. Soda ash, bicarbonate of soda, sand, and 

a trench were used to limit the ground spread of the liquid spill. 

Access to the leaking tank was obtained by using a backhoe 

to tear one side out of the trailer. The leak was plugged at 

2:16 a.m., October IS, when a piece of wood dowel was put 

in the 1/8-inch-diameter hole. Police used public address sys¬ 

tems to notify the residents and roadblocks to control traffic. 

Approximately 500-600 residents were evacuated from their 

homes. 

Area hospitals reported 12 people in the area were treated 

for a variety of ailments, including one chemical bum, dizzi¬ 

ness, throat and stomach pains, and burning sensations. The 

chemical-bum victim was a member of the emergency-response 

team. None of the cases were reported to be serious. 

This event provided an opportunity to identify communication 

weaknesses in the Wood County Emergency Plan. Because of 

the diversity of organized involvement in the community and 

the newness of the system, many officials were never con¬ 

tacted. The Mid-Ohio Valley Health Department (MOVHD) is 

assisting in strengthening these organizational links. MOVHD 

is currently gathering and summarizing all available data relat¬ 

ing to this event. This information will help MOVHD assist 

in establishing criteria for an effective emergency plan for the 

six counties it serves. 

Editorial Noto: Unintentional releases of hazardous materials 

occur throughout the United States and have potentially serious 

public health impacts. Approximately 25% of all releases occur 

when materials are being transported; 75% occur during their 

production, storage, or usage within plants. From 1971 to 1981, 

over 108,000 hazardous-material events occurred on public 

roads in the United States. Of these, 860 (0.8%) occurred in 

West Virginia. In-transit releases of hazardous materials oc¬ 

curred most frequently in Pennsylvania (11,961), Ohio (8,198), 

and Illinois (5,318). 

The public health effects can be minimized with efficient 

emergency preparation and response. Hazardous-material events 

demonstrate the importance of ensuring that contingency plans 

are in place and the component activities are coordinated 

throughout the response. The U.S. Environmental Protection 

Agency (EPA), the U.S. Coast Guard (USCG), and the Federal 

Emergency Management Agency (FEMA) are responsible for 

providing consultation on the development and implementation 

of contingency plans and for providing, as needed, on-scene 

coordination in emergency situations. The Agency for Toxic 

Substances and Disease Registry (ATSDR) or CDC can assist 

in the development of the health components of these plans. 

EPA and USCG, as well as designated state and local 

emergency-response officials, depend on the emergency-re¬ 

sponse capabilities of ATSDR or CDC to help assess the poten¬ 

tial health risks resulting from emergency events. The 

Emergency Response Coordinators of ATSDR are available to 

provide immediate health consultation 24 hours a day; tele¬ 

phone: FTS 236-4100 or commercial (404) 452-4100 (days), 

and FTS 236-2888 or commercial (404) 329-2888 (nights and 

weekends). 

MMWR 2114186 

DISEASES MICE CARRY 

Salmonellosis, which causes diarrhea, fever & vomiting, can 

spread from bacteria in mouse droppings to human food. 

Toxoplasmosis is a parasitic disease that can cause severe 

birth defects. Often spread by cats, it is also carried in mouse 

droppings. 

Trichinosis, a parasitic muscle disease, is carried in the drop¬ 

pings of mice who eat raw or poorly cooked, infested pork 

scraps. 

Leptospirosis, a mild to severe infection causing fever, 

headache, muscle and joint pains, is spread in the urine of in¬ 

fected mice. Severe cases are complicated by kidney damage, 

jaundice and anemia. 

Listeriosis is a flu-like bacterial food poisoning that can lead 

to coma and death. 

Other diseases spread by mice are: 

Murine typhus fever (carried by mouse fleas); Plague (flea- 

borne) - the “Black Death”; Rickettsialpox (mite-bom) - mild, 

resembles chickenpox; and Lymphocytic Choriomeningitis 

(caused by the LCM virus) - may resemble flu, but severe cases 

can cause brain inflammation. 

Food News for Consumers Vol 2, No. 4. 1985 USDA “Mouse 

Control” 

The National Oceanic and Atmospheric Admn. (Commerce 

Department) Northeast, Regional Climate Program provided the 

following information. Recent disasters emphasize this is a con¬ 

tinuing problem and sanitarians everywhere should understand 

how to handle these emergency situations. The NOAA 

guidelines for flood safety follow: 

COMMUNITY ACTION: It is essential that communities es¬ 

tablish an appropriate local organization which can receive 

flood warnings and disseminate them swiftly to the public. Such 

organizations should be headquartered where 24-hour operation 

can be assured, as in the sheriffs office, police department, 

or other emergency office. The neatest Weather Service Office 

should be kept informed of the key staff and organization to 

which flood warnings should be transmitted. 
Every resident of a community should know what a forecast 

river height means in terms of his own situation. He should 

know, for example, how far his property is above or below 

anticipated flood levels, and how this elevation relates to the 

river gages for which forecasts are prepared. He should know 

the location of safe areas. Many communities have supported 

flood mapping programs, which make such information readily 

available to individual citizens. 

Community preparedness means that everyone can take posi¬ 

tive emergency steps in the face of imminent disaster. Evacua¬ 

tion routes can be established, the emergency operation center 
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can be manned. Red Cross shelters can be designated, and 

municipal and enforcement officials can be fully mobilized in 

advance of a destructive flood. 

FLOOD SAFETY RULES: 

Before the flood: 

1. Keep on hand materials like sandbags, plywood, plastic 

sheeting, and lumber. 

2. Install check valves in building sewer traps, to prevent 

flood water from backing up in sewer drains. 

3. Arrange for auxiliary electrical supplies for hospitals 

and other operations which are critically affected by 

power failure. 

4. Keep first aid supplies at hand. 

5. Keep your automobile fueled; if electric power is cut 

off, filling stations may not be able to operate pumps 

for several days. 

6. Keep a stock of food which requires little cooking and 

no refrigeration; electric power may be interrupted. 

7. Keep a portable radio, emergency cooking equipment, 

lights, and flashlights in working order. 

When you receive a flood warning: 

8. Store drinking water in clean bathtubs, and in various 

containers. Water service may be interrupted. 

9. If forced to leave your home and time permits, move 

essential items to safe ground; fill tanks to keep them 

from floating away; grease immovable machinery. 

10. Move to a safe area before access is cut off by flood 

water. 

During the flood; 

11. Avoid areas subject to sudden flooding. 

12. Do not attempt to cross a flowing stream where water 

is above your knees. 

13. Do not attempt to drive over a flooded road - you can 

be stranded or swept away. 

After the flood: 

14. Do not use fresh food that has come in contact with 

flood waters. 

15. Test drinking water for potability: wells should be 

pumped out and the water tested before drinking. 

16. Seek necessary medical care at nearest hospital. Food, 

clothing, shelter, and first aid are available at Red 

Cross shelters. 

17. Do not visit disaster areas; your presence might hamper 

rescue and other emergency operations. 

18. Do not handle live electrical equipment in wet areas; 

electrical equipment should be checked and dried before 

returning to service. 

19. Use flashlights, not lanterns or torches, to examine 

buildings, flammables may be inside. 

20. Report broken utility lines to appropriate authorities. 

National Oceanic and Atmospheric Admn. (Commerce Dept.) 

NE Regional Climate Program. May, 1983. 
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Arizona 

Thomas M. Berry 
University of Arizona 
Tucson 

California 

Joaquin Cancino 
Jessie Lord Inc. 
Torrance 

Florida 

Chun-ming Chen 
University of Rorida 
Gainesville 

Linda B. Lubin 
Burger King Corp. 
Miami 

Georgia 

Jim Camp 
Foss Food Technology 
Douglasville 

Markus Nymark 
Hackman Row Inc. 
Brunswick 

Illinois 

R. H. Ellinger 
Dr. Ellinger & Associates 
Northbrook 

Robert K. Lagerloff 
Illinois Dept. Public Health 
St. Joseph 

James F. Naim 
Phoenix Closures 
Naperville 

Michael Sadowski 
Nutra-Sweet 
University Park 

Iowa 

Kate Ehlts 
Swiss Valley Farms 
Hopkinton 

Dean Tjornehoj 
Swiss Valley Farms 
Davenport 

Maine 

Robert Peterson 
Div. of Health Engineering 
Augusta 

Massachusetts 

Jan Hatch 
Sine Pump 
Orange 

Michigan 

Mark J. Banner 
Diversey Corp. 
Wyandotte 

Minnesota 

Douglas Belanger 
Minneapolis Health Dept. 
Minneapolis 

Andy Cibert 
Minnesota Valley 

Testing Lab 
St. Paul 

Missouri 

Carl W. Sparks 

Buchanan Co. Health Dept. 
St. Joseph 

Nebraska 

Allan Helgeson 
Delicious Foods Inc. 
Grand Island 

North Carolina 

Robert Redfern 
Redfem & Associates Ltd. 
Raleigh 

Ohio 

Charles Hammer 
Washington Co. Health Dept. 
Marietta 

Pennsylvania 

Marla Kaufman 
Portion Packaging 
Trevose 

William Nakaue 
Defense Personnel 
Support Center 
Philadelphia 

Virginia 

Thomas B. Cleaton 
Courtland 

H. R. Gray Jr. 
Suffolk 

James A. Nourse 
Smithfield 

Casole S. Love 
Chilhowee 
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^ MUST 
for all kinds of containers 

Pulli^TcibUncr/ 

Washington 

Robert Armstrong 
Seattle 

Wisconsin 

Whether it’s food or dairy products, cosmetics or pharmaceuticals, 
industriai or consumer products-as long as it’s packaged in a 
container—Pull Tab Liners are a MUST! 

Ted Galloway 
Galloway Co. 
Neenah 

Lester Nakamoto 
Steams Chem. Corp 
Madison 

Dr. Triveni Shukla 
FRI Enterprises Inc. 
New Berlin 

The unique pull tab liner allows the entire innerseal to be removed 
without piercing it with a finger nail or sharp object and risk contam¬ 
inating the product. Designed for induction sealers, the combina¬ 
tion of a pull tab liner sealed with a Lepel/PPS unit creates the ideal 
innerseal. The beauty of the pull tab innerseal is that it can be 
removed without sacrificing its tamper-evident features. 

A lining machine has been designed with a pull tab dieset to manu¬ 
facture these highly innovative liners. The Series 130L Lining 
Machine shown here accommodates caps ranging from 10mm to 
83mm. gK 

Andy Sparr 
Sani-Sure Co 
Waupun 

Michael L. Stridde 
Miller Brewing Co. 
Milwaukee 

Wyoming 

Mike Woodland 
Wyoming State Health Dept 
Worland 

Canada 

Dr. D. M. Irvine 
Guelph, Ontario 

Perfect for induction sealing, Pull Tab Liners provide benefits that 
no other liner can match. These liners will give your products a 
competitive edge that both you and your customers will truly appre¬ 
ciate. Check us out—We’re confident you’ll agree: Pull-Tab Liners 
are indeed a MUST! 

505 BOULEVARD • RO. BOX 198 • ELMWOOD PARK, N.J. 07407 
(201)791-5850 
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The Microbiological Evaluation of Handwashing Prac¬ 

tices for Food Service Personnel, Donald Vesley, J. L. 

Lauer and R. Lillquist, University of Minnesota, Boynton 

Health Service, 410 Church Street Southeast, Min¬ 

neapolis, MN 55455 

Despite the universal acceptance of handwashing as a major 

component of infection control programs in clinical, laboratory 

or food service settings, there is little agreement or standardiza¬ 

tion relative to methods for evaluating the effectiveness of 

handwashing regimens. The availability of a mechanical hand¬ 

washing device (VIVO II, Scientific Growth, Inc., Phoenix, 

AZ) has enabled us to develop protocols for standardized com¬ 

parisons of different methods and products. For non-germicidal 

regimens the effluent from the wash itself is collected and high 

numbers of microbes recovered reflect successful bandwashing. 

A follow-up standardized machine wash provides a comparison 

based on percentage removed by the original wash. For germi¬ 

cidal regimens, percentage reduction based on a control hand 

(standardized preliminary wash) vs. a test hand (standardized 

follow-up wash) must be used because the germicidal action 

changes the significance of high counts in the effluent from the 

actual wash. Studies on student volunteers are described which 

imply the ability of an 8 sec. machine wash to yield results 

equivalent to a manual wash (15 sec. Ivory Soap) provided that 

a relatively high machine pressure (42 Ib./in.^) is maintained. 

However, a germicidal product in manual washing (15 sec. Be- 

tadyne) provided a greater percent reduction that an 8 sec. non- 

germicidal machine wash. 

Groundwater Contamination: The Rosemount Story, 

Fay M. Thompson, Ph.D., University of Minnesota, 410 

Church St., S.E., Minneapolis, MN 55455 

Between 1960 and 1974 the University of Minnesota dis¬ 

posed of waste chemicals from its laboratories in a pit on a 

remote piece of land near Rosemount, MN, 20 miles south of 

the Twin Cities. The wastes were burned each time a load was 

brought for disposal. In 1971, the potential of groundwater con¬ 

tamination was investigated by installing seven groundwater 

monitoring wells around the burning pit. No contaminants were 

detected in any of the wells. In 1984 an investigation into a 

groundwater pollution problem near a refinery some distance 

from the burning pit led to the discovery of low levels of 

chloroform contamination, which was most likely attributable 

to the burning pit even though it was 2 1/2 miles distant. Con¬ 

siderable further investigation led to the discovery of a large 

(several square miles) area of contamination, encompassing 

about 30 families using groundwater for their water supply. The 

levels of chloroform contamination found ranged from 0.1 to 

15 ppb. Since the EPA recommended criterion for chloroform 

in private wells is 1.9 ppb, the University was asked to provide 

bottled water to the affected residents. (The municipal drinking 

water standard for chloroform is 100 ppb. This anomaly will 

be discussed.) Several options for providing an alternate water 

supply to the affected parties are being considered. Three that 

will be described and evaluated here are activated carbon filtra¬ 

tion, new wells in a deeper aquifer, and a central community 

water supply. Cost and effectiveness comparisons will be pre¬ 

sented. 

Consumer Response to Food Irradiation, Christine M. 

Bruhn,* H. G. Schutz, R. Sommer, Center for Consumer 

Research, University of California, Everson Hall, Davis, 
CA 95616 

Food irradiation offers many advantages to the consumer in¬ 

cluding improved sanitary level of food. Critical to the realiza¬ 

tion of these advantages is consumer acceptance. Initial con¬ 

sumer response to irradiation has been uncertainty or fear. 

Based upon a series of studies, this paper examines the extent 

of attitude change when different types of consumers were pre¬ 

sented with the scientific facts on irradiation by small group 

discussions with leaflet, leaflets obtained through the mail, and 

poster displays. Value structure and demographic characteristics 

of consumers accepting and resistant to irradiation were as¬ 

sessed. Subjects showed a higher concern for other areas of 

food safety and particularly the use of chemicals and sprays 

on food than toward food irradiation. After educational efforts, 

many consumers adopted a minor concern stance, but concern 

among ecologically sensitive consumers increased to a major 

level. Method of conveying information was not as significant 

a variable on concern as consumer type. In the samples sur¬ 

veyed, women, young people, and those who place a high 

value on an ecologically balanced world were the most con¬ 

cerned with the safety of irradiated foods. Willingness to buy 

irradiated foods was based on the safety of the process rather 

than the advantages of any specific food. Although educational 

efforts did not always lower concern, they usually increased 

stated willingness to try irradiated foods. 

Evaluating Microbial Quality of Raw Milk, R. B. 

Maxcy* and R. J. Paul, Department of Food Science and 

Technology, University of Nebraska - Lincoln, Lincoln, 

NE 68583 

Commercial evaluation of the microbial quality of raw milk 

presents a major challenge, and new methods are burdened by 

being compared to imprecise presently used standard methods. 

Extensive comparisons in commercial and research laboratory 

environments were made using a method that involved direct 

enumeration of single cells in comparison to colony forming 

units. The correlations were from 0.5 to .99 depending on treat¬ 

ment of the data. Repetition of all tests on milk from individual 

farms indicated that inherent variation in quality at the farm, 

sampling, testing, and evaluating the results showed the ex¬ 

treme inadequacy of the presently established methods of grad¬ 

ing raw milk. More frequent tests with appropriate averaging 

would improve the likelihood of correct decisions on quality 

grade. 

Survival of Listeria monocytogenes in Ground Beef, J. 

L. Johnson*, M. P. Doyle, R. G. Cassens, University 

of Wisconsin-Madison, 1805 Linden Drive, Madison, WI 

53706 

Listeria monocytogenes, due to its association with animals 

and animal products and its proven pathogenicity, is an or- 
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ganism of potential importance to the meat industry. The survi¬ 

val of L. monocytogenes in ground beef held at for 2 weeks 

was investigated. The ground beef was inoculated with Type 

1 or Type 4 L. monocytogenes at a level of 10* to 10* or¬ 

ganisms/gram and then packaged in either oxygen permeable 

or oxygen-impermeable bags. Bags were sampled randomly on 

days 0, 2, 3, 5, 7, 11, and 14 and Listeria counts were deter¬ 

mined by duplicate spread plating on McBride’s agar; pH of 

the meat samples was also determined. The number of L. 

monocytogenes in the ground beef remained constant throughout 

the sampling period and was not affected by oxygen permeabil¬ 

ity of the package. pH of the meat increased slightly during 

storage but was always in the range of 5.6 to 5.9. This work 

indicates that L. monocytogenes is capable of surviving 14 day 

refrigerated storage without any real decrease in cell numbers 

and could pose a health hazard if initially present at high levels. 

Work is currently underway to determine the survival of L. 

monocytogenes at the lower pH values characteristic of fer¬ 

mented sausages. 

Current Status of New Reproductive Biotechnologies 
that Affect the Dairy Industry, A. G. Hunter, Depart¬ 

ment of Animal Science, University of Minnesota, St. 

Paul, MN 55108 

A major goal of the dairy producer is to have a herd of high 

producing, efficient, long lived, prolific, disease resistant cows 

that make money. Today’s high producing cow is mainly the 

result of intense genetic selection through artificial insemination 

(AI). This had been the only major genetic selection tool for 

improving cattle. However, powerful biotechnologies are 

emerging that when coupled with Al, promise significantly bet¬ 

ter cattle in the near future. The dairy industry will be highly 

influenced by the results of this current biotechnology revolu¬ 

tion. The emerging biotechnologies include: (I) the use of 

growth hormone via daily injections or via permanent incorpo¬ 

ration of its gene into the genome of cattle; (2) embryo genera¬ 

tion (calves from calves; in vitro egg maturation & fertiliza¬ 

tion); (3) embryo micromanipulation (splitting, nuclear trans¬ 

plantation [cloning], parthenogenetic generation, mosaic or 

chimeric animals, foreign gene injection); (4) pre-selection of 

offspring via embryo or sperm sexing (monoclonal antibodies); 

and (5) methods for obtaining more offspring (superovulation, 

embryo freezing & transfer, synchronization & detection of es- 

trus & pregnancy detection). Collectively, these emerging 

biotechnologies will have a significant impact on the amount, 

composition, and consumer acceptance of milk and its manufac¬ 

tured products. 

Surveillance of Soft and Semi-Soft Cheese for Listeria, 

M. A. Johnston*, A. Loit, U. Purvis and J. Farber, Field 

Operations Directorate and Food Directorate, Health Pro¬ 

tection Branch, Health and Welfare Canada, Ottawa, 

Ontario KIA 0L2 

Recent outbreaks of listeriosis associated with dairy products 

prompted a survey to determine the incidence of Listeria in 

domestic and imported cheeses and to assess the manufacturing 

practices of the cheese industry. A total of 211 samples of soft 

and semi-soft cheeses from 38 Canadian and 60 foreign man¬ 

ufacturers were examined for Listeria and for phosphatase. Two 

samples contained L. monocytogenes, and one sample contained 

L. innocua. The three lots of cheese were all manufactured by 

one plant in France. Nineteen samples from 6 Canadian and 

10 foreign manufacturers gave positive phosphatase tests. Addi¬ 

tional information confirmed that some of these cheeses were 

made from unpasteurized milk and were not held 60 days prior 

to sale. Five of 25 manufacturers inspected at the time of sam¬ 

pling were not adhering to good manufacturing practices and 

used unpasteurized milk to make cheese. Although Listeria was 

found in Canadian cheese, the possibility of a Listeria outbreak 

occurring in Canada is real if conditions do not improve in a 

few plants. Continued surveillance by government and by in¬ 

dustry is recommended in order to ensure the microbiological 

safety of such cheeses. 

The CDT Test Device 
For all differential 

controls on H.T.S.T. pasteurizers 

now • • • testing and servicing 
is easier and more precise • • a 

THE CROMBIE COMPANY 
521 Cowles Avenue 
JoUet, IL 60435-6043 

^ 815/726-1683 

Please circle No. 179 on your Reader Service Page 

*US Pat 4,380,166 - *Reviewed by PHS/FDA 
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Please circle No. 109 on your Reader Service Page 

READ: Please circle No. 113 on your Reader Service Page 
if' 

Do Your Homework Every Week; read The Cheese Re¬ 

porter (called the Bible of the cheese industry) and you'll 

know and understand your industry problems, new prod¬ 

ucts, federal and state laws, and the people you contact. 

Be informed! 

Only $20 for 52 issues! 
(Foreign subscribers please write for rates.) 

The Cheese Reporter is edited to report technology, 

production, sales, merchandising, promotion, research 

and general industry news. Special features include mar¬ 

ket coverage, including the National Cheese Exchange 

weekly trading sessions. Legal legislative and trade regu¬ 
lations world wide are also reported. 

The Cheese Reporter 
6401 Odana Road 

Madison.WI5.t7l9 

608-273-1300 

WIN TI1E BATTLE 
or THE BIRDS! 

Drive off menace to production, 
property and personnel with ULTRASON! 

There is something you can do, safely and cheaply, to 
rout birds immediately! Get ULTRASON, the ultrasonic 
bird barrier that circles 8,000 square feet every 30 
secortds with sounds intolerable to birds yet unheard by 
people. Maintenance-free, portable, plugs in to 115-volt 
outlet. It works! 

ILLUSTRATED BROCHURE • Call (312) 648-2191 

tSlfecA BIRD CONTROL 
DlnLJTyVp SPECIALISTS 
730 West Lake Street. Chicago, IL 60606 

WHO CAN REBUILD YOUR 
DAIRY EQUIPMENT? 

We can rebuild all types of dairy equipment, worn out completely beyond repair 
with minimum downtime and better efficiency. 

We would like to introduce you to 
Atco’s money-saving and fast 
dependable program. We are 
complete specialists in the dairy 
equipment. We can rebuild all 
types of pumpi,, freezer barrels, 
valves, packing machine equip¬ 
ment, all types of refrigeration 
equipment, ail types of heating 
exchangers, thermutators, all types 
of Voghtators, homogenizers, and 
any other type of equipment that 

is used in the dairy industry. We 
can build up all this type of equip¬ 
ment when it is completely beyond 
repair and can bring it back to 
OEM specs. 

Please feel free to give ATCO a 
call and check our prices against 
OEM prices. We can also rebuild 
any make, model or size equip¬ 
ment We, at ATCO, have a special 
NOB process for better life and 

better efficiency. Feel free to call 
us anytime, anyplace, anywhere, 
365 days a year, 7 days a week, 
24 hours a day on call to serve 
you. Call 1 /800-348-1020; in Texas 
call collect 713/995-8434; in 
Dallas area call 214/269-5054. 

ATCO offers free pick-up and 
delivery anywhere — anyplace. 
ATCO has various locations coast- 
to-coast 

Please circle No. 107 on your Reader Service Page 

"W /OCO Engkwwlng and Ritiildfcio 

FINALLY 
SOMEONE 

Finally 
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Hotel Reservation Form 
1986 lAMFES Annual Meeting 

August 3-7,1986 

We in Minnesota extend a warm invitation to you to attend the 73rd Annual Meeting of 
lAMFES, August 3-7, 1986 at the Radisson Hotel South, Minneapolis, Minnesota. Besides 
the stimulation of the educational portion of the program, there will be many other things 
to do including a trip to the Minnesota Zoo followed by a pig roast. 

MAIL THIS FORM DIRECTLY TO THE RADISSON SOUTH 
7800 Normandale Blvd. 
Minneapolis, MN 55435 

Name(s)- 

EMPLOYER _ 

ADDRESS _ 

CITY _STATE/PROVINCE_^COUNTRY_ZIP_ 

PHONE NUMBER _ 

SHARING ROOM WITH _ NUMBER OF PERSONS_ 

ARRIVAL _ DEPARTURE _ 

SPECIAL REQUESTS _ 

Accomodations will only be confirmed with a check for the first night’s deposit. Or use your credit card to 
guarantee your reservation. You will be charged for the first night if reservations are not canceled prior to 6 pm. 

Credit Card #_ 

Type of Credit Card ___ 

Expiration Date_ 

Cardholder’s signature _ 

RESERVE ROOMS PRIOR TO JULY 1, 1986 to ASSURE SPACE 

ROOM RATES $63 plus tax (9%) 
up to four persons in a room 

QUESTIONS? Call the Radisson South at 800-228-9822 
Telex # 484314 
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Meeting Registration Form 
1986 lAMFES Annual Meeting 

August 3-7,1986 

NAME 

EMPLOYER _ 

ADDRESS _ 

CITY _ 

Please check where applicable 
Affiliate Delegate_ Speaker_ 
Affiliate Member_ 30 year member- 
lAMFES Member_ 50 year member- 
Past President_ Non Member- 
Executive Board_ Student_ 
Exhibitor_ Honorary Member_ 

COMPANION 

_ PHONE #_ 

.COUNTRY_ZIP. 

Certificates of Attendance will 
be available this year. Contact 
Registration Desk, Wednesday 
August 6, 1986. 

STATE/PROVINCE 

ADVANCE REGISTRATION (note, all prices at the door are at least 20% higher) 
Advance register before July 1 and SAVE. Refundable if canceled 

prior to June 30,1986. 

Member 
Companion(s) 

Each Student Non Member 
Registration _$30 _$10 _Free —$40 
Early Bird Reception* _Free _Free _Free _Free 
Zoo and Pig Roast _$19 _$19** _$19 _$19 
Banquet and Reception _$20 _$20 _$20 ^20 

*National Mastitis Council _Free _Free _Free _Free 
*lndicate attendance 
"Children 16 and under $5 each. No_ 

SPECIAL EVENTS 
choose the special events you wish to attend and 

include with your registration 

An information booth will be available to assist you 
in your recreational plannings of Minneapolis sites. 

Tuesday, August 5 — 9:30 a.m. to 3:30 p.m. 
Comprehensive tour of the Twin Cities irKiuding such attractions 
as Guthrie Theater, St. Paul’s Cathedral, St. Anthony Falls, Land¬ 

mark Center, Minneapolis lakes and much more. Also included is 

lunch at Forepaughs, a haunted Victorian Mansion. 

Cost (including lunch) $26/person. (Min. of 30 people) 

Wednesday, August 6 — 9:30 a.m. to 2:30 p.m. 
Minitxjs service to Southdale Shopping Center. Transportation 

provided free. 

Monday, August 4 
9:30 a.m. to 2:30 p.m. 

Guided tour of Ard Godfrey House, Lady of Lourdes Church, 

shopping and browsing at redeveloped riverfront area. Lunch - 

own expense. Cost $11/person. (Min. of 30 people) 

Tuesday, August 5 — 9:00 a.m. to 4:00 p.m. 

Spend a fun-filled day at Valley Fair, an outdoor entertainment 

center featuring carnival rides, games, exhibits, etc. Included in 

price is admission, transportation, lunch. Day Tours Hostess/Guide 

and an adult escort. (No one under 10 unless accompanied by 
an adult) Cost $20/person (Min. of 30 people) 

MAIL TODAY TO: 
Dr. David Smith 
Registration Chairman 
%MSA 
PO Box 13694 
Roseville, MN 55113 

U.S. Funds only 
Make check or 
money order payable to: 
lAMFES 1986 Meeting Fund 

Ard Godfrey House _at $11 = 
Tour of Twin Cities _at $26 = 
Valley Fair -at $20 = 
Shopping _ 
Registration Total from above _ 

Grand Total $ _ 
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Equipment / Supplies 

fUTACe 
Sf.jittipss Stf^ 
Proi'e'ssiity 

SELECT ITEMS- 
IN STOCK 

S.S. M Type COP Circulating Tanks 

Assorted S.S. Wash Tanks 

CiP Systems 
Tank Truck Washers 
S.S. Work Tables, Carts and Sinks 
Mixing UnNs/Hose Stations for Clean-up 

HERITAGE EQUIPMENT COMPANY 
3200 VaHeyvtew Dfiva 

Columbus, Ohio 43204 (614)276-0187 

Surrounding StatM Wata 1-800-282-7961 

Ohio Only 1-800-282-2997 

BWMl PPPfPi 
JILCO EQUIPMENT 

Cranbury N.J. 

Sales—Leasing 

DAIRY REEFERS 
Milk and Ice Cream 

New or Reconditioned 
ThermoKing Diesels or D/E 

Tank Floors 
Our Specialty 
609/655-5001 

1 — 5000 gal cold wall tank ^ 
1 —lotofi ”-4” pipe valves & fittings ^ 
1— 500 gal complete H T S T w homo ^ 
2— 6000 gal milk storage tanks ^ 
2-600 gal processing vats ^ 
1 — 1000 gal conventional starter vat ^ 
1 — 3500 Oamrow deep make vat 
1 — 1000 Gal presstire wall vat 
1—6000 Gal cold wall tank 
1—10,000 gal. rectangular cold wall tank 

Will Package 
Under Your Label 
Ice Cream and 

Aerosol 
Whipped Cream. 

Contact: Carola Hobton 

A 

Howard Johnson's 
180 Old Colony Avenue 

Wollaston, MA 02170 
(617) 847-2387 

ttention: 

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 LlKWIFiERS 
18th & Kansas 
Ksnsas City, KS 66105 
800-25&4092 

CONTINUOUS FREEZER 
Complete Spiral Freezer package at an affordable price, installed, 
guaranu^ed. Includes high-side refrigeration, stainless construction, 

ISDA accepted. 

Various sizes available 

from under 1,000 to 
4,000 lbs. per hour. 
Compare the equip¬ 

ment, compare the 

price. 

Refrigeration and 
Freezing Equipment 
Specialists. One source 
for your total freezing 

needs. 

Hl-Flux Evaporator Manager Defrost Systems 
Hl-Crust Pre Freeze Product Conditioner 

High Flux Fluidized Bed Tunnels 
Ammonia Refrigeration System 

_ Freon Refrigeration System 
(512)492-9075 HI-OF spiral Freezers 
CAl,L FOR OCOTATION TODAY DCF Spiral Freezers 

nf3i~ DICK PATCH iqOUSTHES, VqC. • Mrigerttion Specialists 

- RO. Box 690127 • San Antonio, Ifexas 78269-0127 
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Equipment / Supplies 

fSELECTuse6 machineryi 
DAIRY EQUIPMENT NEEDED 

M & E will purchase your used equip¬ 

ment, either complete plants or indi¬ 

vidual items 

We are THE Liquidators 

and 

We Come With CASH 

Call Don Rieschel 

MACHINERY & EQUIPMENT CO. 
PO BOX 7632-W SAN FRANCISCO. CA 94120 

TOLL FREE: National 800-227-4544 
California 800-792-2975 

Local & International 415-467-3400 
Telex 340-212 

1971 FORD 
TANDEM 

Hackney ice cream body. 22 foot. Lift gate 

across back. Refrigeration plates in ceiling. 

Electric plug-in. 3 H.P. compressor. Truck 

also has over the road generator. 

1981 CHEVY 
DIESEL 

6 door hackney ice cream body, 
with plates. 3 H.P. compressor. 14 

foot body. 

DAIRY RICH 
ICE CREAM CO. 

6510 Broadway 
Merrillville, IN 46410 

Phone: (219) 980-0800 
Ask for Paul 

—^20 & 30,000 gallon silos 
—Coldwalls 4,3,2,000 gallon 

(7)—4,000 gallon tanks with 
stainless steel heads 

—CB & CP & York Heat Exchangers 
—Kettles, Agitators 600 gallons & 

smaller 
—CB Rotary Filler with 10 spouts 
—CB-660 Filler 
—Fittings up to 4" valves. Pumps 

CARMEL EQUIPMENT 
246 Beacon Ave. 

Jersey City, NJ 07306 

(201)656-4030 

DISTRIBUTORS WANTED: Be 
first in your region to sell the Ulti¬ 
mate Concentrate — COBRA, 
FX400, THUNDER-SUPER CON¬ 
CENTRATE CLEANERS Profits!! 
Packaged in pint bottles and 5-gal¬ 
lon pail. No more handling of 55- 
gallon drums. We want only the 
best distributors nationwide for our 
high technology product. Write: 
Despo Chemical International, Inc., 
395 Front St., Perth Amboy, NJ 
08861, or call (201) 826-0100. 

EQUIPMENT FOR SALE 

5 Gallon Stainless Steel Dispenser 

Cans 

400 Gallon Mojonnier P.W. Processor, 
#7 Finish Inside 

Rebuilt 370 Delaval Gaulin and C. B. 

Homos 

Girton Sales Co. 
Millville, PA 17846 

717-458-5551 

PACKAGING MACHINERY 
Manufacturing of the Original LYNCH Packaging Machines. 

Wheter it’s Ice Cream Sandwiches, Ice Cream Novelties, Butter, Oleomargarine, 
Cheese or other Dairy Products, HPS, Inc. has precision, ‘tailor made' economical 
machinery capable of using various types of wrapping materials. 

MORPAC SMW Ice Cream Sandwich Machines 
MORPAC MBW Frozen Novelty Bars - Square, Rectangle, Round 
MORPAC Butter Printer and Wrapper 
MORPAC Cartoners 
WRAP-O-MATIC Models: 20, 25, 27, 30, also PB and RA wraps multiple pieces 

with automatic flat card or boat former and product feeders. 
"BOTTOM-SEAL—‘DIE FOLD’ WRAPPING METHOD” gives an attractive package 

for irregular, odd-shaped, fragile, or uniform products. 

HEINLIN PACKAGING SERVICE, INC. 
3121 South Ave., Toledo, Ohio 43S09 419/365-2681 

StMntoss SIhqI# SImN Powdsc Hoppw 
APP: 8000 GAL PriM.$7500 

e FRICK Rotary Booster Ammonin 

Ompressor Model 80 BAZ. $3,000 

• DAMROW #5000 Fine Saver 

. $5,000 
• GRACE Stainless Steel Ribbon Mixer 

2 Hp Drive.$2500 

• DAMROW 18,500 lb. Round End 

Cheese Vat Stainless Steel Single 

Shell Preserve Tank. 1000 Gallons 

SquipmcHt 
P.O. Box 55 BOSCOWL. Wl 53805 

HIGHWAY 133 * EAST OF THC AINFONT 

DON EATON 606-375-2256 

FOR SALE 
Spray Dryw; s/8,13 X 40 
1,200 ton Carrier ChMar 
Steam 1Uba Dryai; S/S, GATX r X 50' 
Baghouaa S/S, 17,000 CFM 
Bonnot S'X/S Extruder 
P-2000 Sharpiae Canirttiiga, LUCE NEW 
S/S Jacketed Mix kmk, 3,000 get 
3-Dack S/8,46* Sweco 
Rotame Sm, 40-60 Sarlea 
Rolaxaa C/S Modala 42-81-62-622-632 
Bauarmalalar 600x1000-1250 
SparMar Ralorta 
RMz RE-15 Extruclor 
EmulaHlar, Griffith Mtncamaatw 
Hydrogen-Ammonia Compraaaora 
WMIar1167GMndar 
Buffalo Tilt MIxara, Vlae. S/S Paddle 
75 HP SuHalr Screw Compiaaeoi; UKE NEW 
vacuum Pumps All sliaa 
Andaraon Ex^lars 
X-200 Wenger Extruders 
2-Paas S/S Dryar/Coolsr 
S/S Kettles 
50' Flax Conveyor, NEW UNUSED 
200 HP CPM Sorloa 201 Pallal Mills 
S/S Fluid Bad Dryara 
Staam lUrMnaa 
Plata Heat Exchangers 
316 S/S Evaporators 
316 S/S Rotary vacuum RNwa 
FItzmIlls S/S Modal KAF80-14 

6000 EQINPIIHT WANTEO TO NY 

equipment 
removal & 
search, inc. 

(217) 428-9800 TLX II #510-101-0181 
P,0. Box 1165, Decatur, IL 62525 
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Equipment / Supplies Services / Products 

QUALITY USED EQUIPMENT 
PREOWNED FITZ»MILLS 

Model DASO-6 Gravity & Screw Feed 5-15 

Hp 
Model DKASai2, 20 Hp (2) 

Model FASO-8. 20 Hp 
SCREENERS 

18* Eriez, s/s, excellent condition 
24’ Sweco, s/s, excellent condition 

FITZ®MILL SCREENS 
Now Available • Big Savings 
WE BUY AND SELL USED FITZ«MILLS 

Comminuting machines 

CONTINENTAL PROCESS 
l^\ SYSTEMS, INC. 
F=== (312) 32S-1797 Oakbrook, IL 60521 

trademark of th« Fitzpsthck Co. 

STERILE SAMPLE VIAL 

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

resists cracking, food 

grade polypropylene. 

■ 
I 

Phone: 518-853-3377 

For samples csH or write: 

Capitol Vial Corp. 
P.O. Box 611 

Fonda, NY 12068 

Materials 
for Food Plants 

• GMP booklets and slides in 
English and Spanish 

• Sanitation booklets and slides 

LJB, INC. 
Associated with L.J Bianco & Associates 

Food Quality Control & Assurance Consultants 
850 Huckleberry Lane 
Northbrook, IL 60062 

312-272-4944 
35 Years Food Operation Experience 

Services / Products 

PERRY...THE DAIRY PROFESSIONALS 

Mmoo 560 S.S. 'h p. to H gd. 

MmoD 5110 E S.S. Eoo Pack 

Naaton mocM 340, 74 OU 
FMC Mdl. SSE & 75 luice fintshers 

DalMl SS Mdl. A 10-RCF plata axch., unused 

taceio 0*80 S.S. 'rk p. to qts. 

UfiNoy 350R4 

Kaulax. Kab 6.2 Hd. 

Hartig H-140 btow moldsr, 1965 

500 Qal. Groan Kettle, dbl. rnot. scraper, 316SS 

WE TURN YOUR IDLE ASSETS INTO CASHI 

PERRYI 
Box OF. Hainesport. N.J. 08036 

Phone: 609-267-1600 

Guaranteed Heavy Duty 
— fiberglass — 

FLOORS, WALLS 
and TANK LININGS 

Our installed systems feature: nonslip 
floors; smooth seamless walls; high 
chemical, corrosion and impact resis¬ 
tance; fast set up and exceptional sanita-1 

tion qualities. 
• USDA approval, all insurance coverage 
• Professional inslallalions since 1962 
• Our nberglttss inslallalions cosl less and 

Iheg are eonslrueled lo slag lhal wag 
• We trg lo do more forgour bottom line 

M&W Protective Coating Co. 
912 Nunn Ave. • Rice Lake, WI54868 

Ph.(715)234-7894 

COMPLETE 
LABORATORY 

SERVICES 

Ingman Labs, Inc. 
2945-34th Avenue South 
Minneapolis, MN 55406 

612-724-0121 

There’s a new 
hat in the ring 

lNa» 

Micronizing... Blending... Drying 

Let our experts establish ^ur goals 
on time and on the money! 

Feasibility Studies, Testing, Test Runs, 
Product Development, GMP Standards 

Rest easy. It's NAPP time. 

Naw Chemicals Inc. 
^ ^ Lodi. New Jersey 07644 

(201 >773-3900-(212) 695-5686 

FDA Registration 

Call for our Facilities arxl Capabilities brochure today 

COMPONENT SAMPLES FOR CALIBRATION 
OF INFRARED TESTERS 

Samples are also designed to be used as daily performance checks.* 
1 set of 12 in duplicate $60.0( 
Add. sets same week/same address $30.0( 
Skim sample $ 5.0( 

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

DAIRY QUALITY CONTROL INSTITUTE, INC. 
2353 No. Rice St.. St. Paul MN 55113 
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Services / Products 

TOM SLO.AN 

& ASSOCIATES. INC. 
LICE.NSED FMl’LOy MENT .ACENCY 

OUR FUNCTION 

IS 

YOUR FUTURE 

ALL FEES ARE COMPANY PAID 
Contact Tom Sloan 

Call or send resume to: 
727 Lalayette SI., Watertown, Wl 53094 

Telephone 1-414-261-8890 

D«ky Rttfarch MlerfbM«gitt.134,500 
PHD Food Science or Dairy Science with specialty 
in microbiology. Exp. in Spollam, Dairy Product 
Analysis and Dairy Chemistry. Supervisory Posi¬ 
tion. 

Reseerck Teelmelegiet.$20,450 
BS/MS Food Science with 2-3 yrs. exp. In flavor 
and ingredient application to Frozen Dairy Pro¬ 
ducts. 

Ice Cream Teckedeglit.$29,000 
BS Food Science with 2-3 yrs. exp. in Ice Cream 
and Frozen Novelty Product Development. 

Cheese Tecknelegltt.$32,000 
BS Dairy Science with several yrs. exp. In Cheese 
Research - Development. Formulations. Processing 
Development and Aspectic Processing. 

Sand Resume or Call: 

Tom Henry 
Henry - Wtllace i Associates 
30 Patewood Drive, Suite 302 

Greenviiie, SC 29615 
803-234-7081 

Let us help you with 
your recruiting needs . . . 

Benefit from Knowledge of Industry Experts 

REDFEiqSf 
^^&ASSQCIArES'*‘ ^ 

Upcoming Annual Courses 

Improving Productivity in the Dairy Industry/Sept. 22-24, 1986, Raleigh, N.C. 

A presentation of proven techniques, using actual case studies on how to improve 

productivity (Production Planning, Maintenance Planning, Safety Planning, Laboratory 

Management, A^te Management, Butter&t & Milk Volumn Accounting). 

Refrigeration, Equipment and Mainteiumce/Oct. 13-16, 1986, Raleigh, N.C. 

A course on how to save on refiigeration, energy and equipment maintenance. Learn 

by doing and observing (ice cream freezers, packaging, and refrigeration systems). 

Freezing, Packaging and Sanitation of Novelties/Nov. 10-12, 1986, Raleigh, N.C. 

Presents up-to-date procedures on freezing and packaging novelties, proper cleaning 

and sanitation procedures and waste management. 

Fluid Milk Technology/Jan. 26-29, 1987, Raleigh, N.C. 

A course developed to train the person on the job the skills necessary to operate a 

profitable fluid milk processing plant (receiving through filling). 

Ice Cream 'Rchnology/February 16-19, 1987, Raleigh, N.C. 

Our most popular course in its fourteenth year. Everything you need to know about 

ice cream formulation and mix making, frying and hardening, packaging, sanitation, 

flavoring and lasting. This year a special section on the operation of Ice Cream 

Stores. 

Enrollments Are Now Being Accepted! 
Program participation in each course is liiiuted. Course details available 
upon request. Contact Ms. Terry Johnson ait 
(919) 787-84% for immediate response or write to: 

Redfem & Associates, PXX Box 3U08, Raleigh, N£!. 27622 
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Employment Opportunities 

ATTENTION: DAIRY 
PROFESSIONALS 

uthaast Fort Worth, Inc. has 
over 40 job openings in all areas of the dairy 
profession. Company paid fees, relocation 
and interview expenses. You may qualify. 
Examples: 
Amt. Puurr Easa, -let Catair—HoaTMCMT—to t30K 
Q. C. SuKsviMS-Sotna-Tot29l( 
Flmt Mm.-Fluid-SouiMatn—toFUK 
0. C. Surtavisoa-Humest-Tot55K 
Flmt ntt.-Ict Catan-South-toSASK 
Food TteHaoLOtitT-Southemt—to : 
0. C. Ihaatta ■ ' HuattT-to: 
Fboe ScitaTisT-RoatHtMT—tdMJX 
0. A. TtOMOLeOItT-SoUTHtAlT-TO $2 
Q. A. UCMMlMItT-EMT-TOl: 
0. C. IWuMta-South-to I 
Shift SuKavitoa-FuiiD——lltHEa<uuio-Tot28K 
Q. C. TtCHHOLOSItT-SOUTHtMT-TO t21K 
S. C. Surttviioa-HoaTHtMT—toSSSX 

Send resume In confidence to: 

KKSOMHCL senwee Of * 
SOUTHtAST fT. WOATH. INC. 

P.O. Box 6397 
Fort Worth, Texas 7et 160307 
or caB 817/926-7264 

CHEESE & DAIRY 
INDUSTRY: 

Production Supr. - to $30K. Sales - to 

$42K. Quality Control - to $40 K. Re¬ 

search/Develop - to $45K. Eng/Sanita¬ 
tion to $40 K. Cheesemaker Supenrisor 

- to $30K. We specialize in the place¬ 

ment of qualified candidates in the dairy 
industry. Call or send resumes to: De¬ 
nnis Bach, P.O. Box 50, Watertown, Wl 

53094. 1-414-261-8890. 

FOOD MANAGEMENT OPPORTUNITIES 
HCI CORPORATION specializes in the search A 
placement of Food Industry professionals... Nation¬ 
wide. We work on an exclusive basis with Wholesale, 
Retail and Food Equipment Companies. 

Areas of Specialization Include: 

All fees and relocation company paid. 
Call or sand rasuma to: 

Mika Holm or Mika Scanlan Hhci corporation 
too Roosevelt Road 
BMg. ASuHeSM 
dsn EUyn, A D0M7 
(312) TMMStO 

^^Christiansen ^ 
VlGroup 

THE CHRISTIANSEN GROUP specializes In the re- 
crultment/placement of Food and Beverage kxluslry 
professionals on a nationwide basis. The loltowing Is 
a list of a lew of our most Immediate neadt: 

Sr. Project Engineer.to $48,000 
(B.S.M.E. or related, desire S-i- years project 
engineering experience, will supervise 2 jr. level 
engineers. Pacific Northwest location.) 
R&D Manager.to $70,000 
(Ph.D. preferred, R&O responsibility for major 
division of Fortune 100 company, good visibility.) 
Group Rant Engineer.to $50,(X)0 
(B.S.M.E. or related, seek 8-f years plantiproject 
engineering exp., day to day plant responsibility & 
oversee project work at 3 plants.) 
Chemists .to $34,000 
(B.S. — Chemistry preferred, desire 2-f years bench 
top chemistry exp., division level, lipids knowledge 
helpful.) 
Maintenance Sup’vs .to $40,000 
(B.S. preferred, seek S-f years maintenance sup'v 
experience, high-speed bottling/canning helpful.) 
Packaging Sup'vs .to $38,000 
(B.S. preferred, high-speed packaging environment, 
boWing/canning, union environment.) 
Production Manager .to $50,000 
(B.S. required, desire 8-f years exp. in baking 
operation, sup'v 10 salaried & 250 hourly, southern 
location.) 

SCOTT CHRISTIANSEN 
The Christiansen Group 

Two Corporate Centre, Suite 100 
Springfield, Missouri 65804 

. (417) 883-9444 , 

W CONSIDERING A 

NEW POSITION? 
Now that you have decided to 
look for a better opportunity, 
contact Whittaker first! 

QC/QA Superivisor.25-3SK 
IC/QC Manager.2S-30K 
Sanitarian .25-35K 
Technical Manager .45K 
Bavaraga Tachnologiat PhD.50-SSK 
Sanitation Suparvlaora.25-29K 
Director of QC.30K 
Lab Techa.20-24K 
Regional Saiaa Managers — Cleaners 
.30K + Cri^B 
Regional Selee Managers — Stabilizers 
.30K + C + B 
QC/R and D Manager.30-40K 

Corporate QC Director — 
Multiple Plants.48K 

CaH or WrRo 
Arnold Whlttakor 

or 
John MeCautlan 

WHITTAKER & ASSOCIATES 
2675 C umberland Pkwy., Suite 263 

Atlanta, (ieoreia 30339, Phone: 404-434*3779 

Consulting Services 

HARRY HAVERLAND, MPH. 

GHK ASSOCIATES 
Food Sanitation and Public Health 

National and International 
Trainers and Consultants 

12013 CANTRELL DR. 
CINCINNATI, OH 45246 

PHONE: 513/851-1810 

MILK SANITARIAN SPECIALIST 
St. Louis County Department of Community Heaith and Medical Care is 
seeking qualified individuals to inspect dairy farms and transfer and receiving 
stations. This is an out-state position that will require extensive travel, 
including some overnight travel. 
Applicants should possess a related Bachelor’s degree and knowledge of 
Grade A P.M.O. or any equivalent combination of training and experience. 
Experience in dairy farm inspection preferred. Starting salary $21,151. To 
apply call or write. Applications must on file by August 31,1986. 

St. Louis County Division of Personnel 41 S. Central Clayton, Missouri 63105 

(314) 889-2429 

EQUAL OPPORTUNITY EMPLOYER M/F/H 

PROFITABLE 
BUSINESS 
FOR SALE 

Manufacturer of Mexican fo4MU located in 
New Mexico. Well cslabliehed in 3 slate ter¬ 
ritory. Cutlomert are rctlauranlt & grocery 
•l4»res including Safeway^ Furrs A Smiths. 
Nice facility with go<»d location. Continued 
SaUs Growth. #10257 

INTERNATIONAL 
BUSINESS EXCHANGE 

P.O. Box 15046 6 Aiudn, TX 78761 
(512) 454-2733 
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Consulting Services Equipment Wanted 

DR. R. H. ELLINGER & ASSOCIATES 
Consultants to Food Industry — Domestic — International 

Ruttueh t Dmnlopmfit RsguMory Compliance QuaUf Atauraneo 

• Consumer Products • Legal Assistance Available a USDA Approval 
• Foodservice Products —through Associate a QA Audits • New Formutatiorrs —expert food law a Statistical QC • Product Improvement attorney a Computerized QC Data 
• Consumer Testing • Labeling Compliance a Expert Court Witness 
• Experience in: • Food Safety Regulations a Approved Procedures for; 

—frozen foods • Product Recalls/Seizures —HACCP 
—bokery products • Adverse Inspections —GMP^ptantAwarehrxjse 
—prepared mixes • Port-of-entry Detentions —consumer compk^ts 
—dairy products • Regulatory Negotiations —sanitation 
—^ouces & dressmgs —FDA. USDA. US. —pest control 

R. H. Ellinger. Ph.D 
(312) 272-6376 

Customs 
—State. Local agencies 

3946 Dundee Road 
Northbrook. 1 60062 

WANTED 

HASKON 340-U 

State: 
serial no., 
condition, 
and when last nscd. 

D. B. EVANS, PRESIDENT 

GOLD MEDAL 
PRODUCTS COMPANY. 

2001 Dalton Avc. 
Cincinnati. OWO. 45214 

Phone 513-381-1313 

GOLD MEDAL PRODUCTS 

Custom Manufacturing 

For custom work: Maple Island has 
added agglomeration to its long list 
of natural resources. 

Maple Island recently acquired 
facilities that enable it to instantize 
dairy products and nitrogen package 
products in flexible packages. Now. 
more than ever, Maple Island is your 
one-stop source for all dairy product 
processing and packaging. Just look 
at what it has to offer: 

I Blending and agglomeration in one-pass operation 

I Agglomeration of high or low fat powdered products 

I Spray Drying—high or low fat products 

I Blending—wet or dry products 

I Nitrogen Packaging—from consumer size cans to 
large drums and totes 

I Nitrogen Packaging—in flexible packages—from 
single serve foil pouches to 5 pound bags 

I Bulk Packaging 

I Large warehouse facilities 

I Custom formulation 

I Complete quality assurance program 

I FDA inspected and USDA approved 

I Approved and licensed by states of Minnesota 
and Wisconsin 

I Fully equipped laboratories 

I Complete bacteriological department 

I Computer inventory control 

I Fluid milk supply 

I Confidential service 

I Over 45 years of domestic and international 
experience 

Ifs SO profitable to work with 
For more information, call collect: (612) 439-2200 or TWX: 910 578 3808 

Maple Island. Inc 
219 Noth Main Street 
Stilkvater.MN 55082 
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Abstracts of papers in the July Journal of Food Protection 

To receive the Journal of Food Protection in its en¬ 

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

232-6699, ext. A in Iowa. 

Survival of Escherichia coli in Food at Hot-Holding Temper¬ 

atures, Caleb A. Makukutu and Rufus K. Guthrie, The Univer¬ 

sity of Texas Health Science Center, School of Public Health, 

P.O. Box 20186, Houston, Texas 77225 

J. Food Prot. 49:496-499 

large-scale poultry slaughter operation, sterilized and then 

treated with various concentrations of acetic acid. The addition 

of 0.1% acetic acid to the scald water drastically reduced the 

D52 values for all three bacteria; that of S. newport dropped 

from 22.18 ± 2.68 min to 2.88 ± 0.20 min; S. typhimurium 

from 29.05 ± 5.61 min to 3.56 ± 0.28 min; and C. jejuni 

from 5.97 ±0.93 min to 1.20 ± 0.45 min. When the acetic 

acid concentration was increased to 0.2%, the Ds2 values of 

S. newport and S. typhimurium were 0.92 ± 0.16 and 1.30 

± 0.16 min, respectively. Addition of 1% acetic acid caused 

instantaneous bacterial death and Ds2 values could not be calcu¬ 

lated. This suggests that addition of the GRAS compound, ace¬ 

tic acid, to poultry scald water shows promise as a means of 

destroying Salmonella and Campylobacter in the scald tank and 

thereby reducing cross-contamination. Since the scald tank is 

the first step in poultry processing, a reduction at this critical 

control point might also reduce dissemination of Salmonella and 

Campylobacter during subsequent processing steps. Plant trials 

are being planned. 

Foods usually served hot were held at various hot-holding 

temperatures [40“C (KM^F) - bO^C (140^] and were contami¬ 

nated with fecal Escherichia coli. The contaminated hot foods 

were held for 1 h at each of the hot-holding temperatures during 

which the survival of the pathogen in each food type was 

evaluated. Results showed that E. coli survived hot-holding 

temperatures in each food type for the whole period of evalua¬ 

tion. A population increase occurred with time at temperatures 

below 50°C (122°F), while at and above this temperature there 

was a decrease in population with increasing time in each food 

type. A two-way analysis of variance using relative rates of 

increase or decrease (± b) showed food type to be unimportant 

for survival of the bacteria. A three-way analysis of variance 

of the same results using mean log CFU/g food showed holding 

temperature, food type, holding time, and the interactions of 

temperature and food type; and temperature and time to be sig¬ 

nificantly important for survival of the bacteria. The public 

health significance of these findings are discussed. 

Effect of Acetic Acid on the Death Rates at SIX of Sal¬ 

monella newport. Salmonella typhimurium and Campylobacter 

jejuni in Poultry Scald Water, Anita J. Okrend, Ralph W. 

Johnston and Alice B. Moran, Food Microbiology Branch, 

Food Safety and Inspection Service, U.S.D.A., Bldg. 332, 

ARC-East, Beltsville, Maryland 20705 

J. Food Prot. 49:500-503 

Microbiological Quality of Tehineh Manufactured in Saudi 

Arabia, M. Ayaz, W. N. Sawaya and A. Al-Sogair, Food Sci¬ 

ence and Nutrition Section, Regional Agricultural and Water 

Research Center, Ministry of Agriculture and Water, P.O. Box 

17285, Riyadh, Saudi Arabia 11484 

J. Food Prot. 49:504-506 

Tehineh is a product obtained by the milling of dehulled and 

roasted white sesame seeds. A total of 50 tehineh samples was 

collected from ten processing plants in Saudi Arabia. These 

samples were examined by standard procedures for aerobic plate 

counts (APC) and counts of coliforms. Staphylococcus aureus, 

Bacillus cereus, Clostridium perfringens, molds and yeasts and 

detection of salmonellae. APC of tehineh ranged from 20 to 

170,000 CFU/g. The counts for coliforms, S. aureus, B. 

cereus, C. perfringens, and molds and yeasts ranged from <10 

to 300, <10 to 400, <10 to 250, <10 to 100, <10 to 120 

and <10 to 50 CFU/g, respectively. Two out of ten tehineh 

plants (20%) were positive for four Salmonella serotypes. Four 

Salmonella serotypes recovered were Salmonella hadar. Sal¬ 

monella agona. Salmonella einsbuettel and Salmonella ubrecht, 

with S. hadar being the most predominant. The results of this 

investigation indicate that foodbome pathogens present in 

tehineh may constitute a potential public health hazard. 

The D52 values [time necessary for a one log decrease in 

bacterial numbers at 52‘’C (125.6°F)] were determined for Sal¬ 

monella newport. Salmonella typhimurium and Campylobacter 

jejuni in water that had been taken from the scald tank of a 

Survey of the Microbiological Quality of Adult Bovine Ren¬ 

net Extracts, E. B. Martinez, S. Tesone and F. Quevedo, Cen¬ 

tro Panamericano de Zoonosis, OPS/OMS, Casilla 3092 Correo 

Central, (1000) Buenos Aires, Argentina 

J. Food Prot. 49:507-509 
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Sixty-nine samples of liquid bovine rennet extract from sev¬ 

eral cheese-making plants were examined for microbiological 

quality. Wide differences were observed in the microbiological 

results, as well as in the pH, which ranged from 4.0 to 6.S, 

reflecting the manufacturing practices and sanitary conditions. 

The highest level of contamination was always caused by sporu- 

lated bacteria, both aerobic and anaerobic. Coliforms, consid¬ 

ered to be enteric indicator bacteria were not detected, although 

halotolerant bacteria were found. 

Rapid Salmonella Detection in Foods by Motility Enrich¬ 

ment on a Modified Semi-Solid Rappaport-Vassiliadis 

Medium, Jozef M. De Smedt, Robert F. Bolderdijk, Helmut 

Rappoldand Dieter Lautenschlaeger, Laboratories of Van Houten 

International % General Chocolate, Montezumallan, 1, B 2410 

Herentals, Belgium 

J. Food Prot. 49:510-514 

Modification of Rappaport-Vassiliadis enrichment broth into 

a semisolid motility medium (MSRV) provided a sensitive 

means for detecting Salmonella in contaminated foods. The type 

of peptone, the concentration of magnesium chloride, the pres¬ 

ence of novobiocin and the temperature of incubation were de¬ 

terminants in medium performance. The analytical procedure 

consists of preenrichment for 20 h, followed by motility enrich¬ 

ment on MSRV for 24 h and, if there is migration, serological 

tests with the motile culture. The test result is obtained within 

48 h from the start of preenrichment. This approach gave 39% 

more Salmonella-positne samples than enrichment in tetrathion- 

ate brilliant green broth with subsequent plating. 

Inhibitory Effect of Beta-Ionone on Growth and Aflatoxin 

Production by Aspergillus parasiticus on Peanuts, Cheng-I 

Wei, Hsioukun Tan, Samuel Y. Fernando, and Nan-Jing Ko, 

Food Science and Human Nutrition Department, University of 

Rorida, Gainesville, Rorida 32611 and Department of Plant 

Pathology, National Chung Hsing University, Taichung, 

Taiwan, Republic of China 
J. Food Prot. 49:515-518 

The volatile ketone ^-ionone showed a dose-related inhibition 

of fungal growth and aflatoxin production on peanuts after they 

were soaked in distilled water for 25 or 50 min, inoculated with 

spores, and incubated at 28°C for up to 2 weeks. For example. 

aflatoxin B| (AFB|) production after 1 week of incubation was 

reduced to less than 11.0 and 6.7% of the control when 2.5 

or 5 ml of P-ionone/IOO g of peanuts, respectively, was added 

to water-soaked (25 min) peanuts. For AFGi, production was 

reduced to 4.7 (2.5 ml) or 3.3% (5.0 ml) under the same treat¬ 

ment conditions. Unlike controls or those treated with less than 

0.1 ml of P-ionone, peanuts treated with more than 0.25 ml 

of p-ionone had only sparse mycelial growth and supported 

only limited sporulation. The myceiia,'after being transferred 

to fresh Mycological or Ruorescent Agar plates, still had the 

ability to form normal colonies and produce aflatoxins. This 

temporary limitation of fungal growth was also noticed for 

those Aspergillus cultures on Mycological Agar that had been 

treated with ^-ionone either by direct contact or volatile bioas¬ 

say procedures. The fungus was still able to grow of Ruwes- 

cent Agar even after the infected peanuts were treated with 

sodium hypochlorite for 15 or 30 min, indicating that mycelial 

penetration into peanut tissues occurs. This may confer protec¬ 

tion from the action of various antifungal compounds. This ob- 

servtion is further supported by microscopic detection of myce¬ 

lial fragments in peanut tissues. 

Detection of Abnormal Milk with Impedance Microbiology 

Instrumentation, F. A. Khayat and G. H. Richardson, Depart¬ 

ment of Nutrition and Food Sciences, Utah State University, 

Logan, Utah 84322 

J. Food Prot. 49:519-522 

Mastitic milk was detected by obtaining conductaiKe mea¬ 

surements using an impedance microbiology Bactomatic 120 SC 

instrument. Conductance readings separated normal and abnor¬ 

mal milks after 30 min at 25°C when readings differed by more 

than 2 to 3% and exceeded the variance among instrument mod¬ 

ule wells. Samples blended from four quarters of a cow indi¬ 

cated milk from one quarter was abnormal if the salt level in 

the abnormal quarter raised the blend conductivity above that 

of normal samples and variance among the wells. Either solid 

or liquid substrates that contained stimulants could be used to 

accelerate bacterial acid production or reduce impedance detec¬ 

tion times and did not affect the ability to detect abnormal milk. 

However, measurements varied with the volume of sample in 

the well, suggesting that fixed I-ml liquid volumes of milk be 

used. Such volumes would allow detection of abnormal milk 

and bacterial load on the same sample. 

Evaluation of a Reversed Passive Latex Agglutination Test 

Kit for Clostridium perfringens Enterotoxin, Stanley M. Har¬ 

mon and Donald A. Kautter, Division of Microbiology, Food 

and Drug Administration, Washington, DC 20204 

J. Food Prot. 49:523-525 
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A reversed passive latex agglutination (RPLA) test kit for 

Clostridium petfringens enterotoxin (CPE) marketed by the 

Denka-Seiken Co., Tokyo, Japan, was evaluated by using cul¬ 

ture supernatant fluids and extracts from feces of food poison¬ 

ing patients. Nanograms of CPE were detectable with the assay 

and the reaction was specific, as shown by parallel activity in 

a double antibody enzyme-linked immunosorbent assay 

(ELISA). Although less sensitive, the RPLA method is easier 

to perform than the ELISA and counterimmunoelectrophoresis, 

both of which require special test reagents and equipment not 

generally available. 

Evaluation of Factors Involved in Antibotulinal Properties 

of Pasteurized Process Cheese Spreads, N. Tanaka, E. Trais- 

man, P. Plantinga, L. Finn, W. Flom, L. Meske and J. Guggis- 

berg. Food Research Institute and Department of Statistics, Uni¬ 

versity of Wisconsin, Madison, Wisconsin 53706 

J. Food Prot. 49:526-531 

Pasteurized process cheese spreads with various levels of 

sodium chloride, disodium phosphate, moisture and pH were 

challenged with spores of Clostridium botulinum types A and 

B. Response surface methodology was used to design experi¬ 

ments that would yield maximum results with the minimum 

number of trials. Supplemental experiments were added to 

further clarify the response and to examine combinations of spe¬ 

cial interest. A total of 304 treatment combinations (batches) 

was incubated at 30°C, and five samples from each batch were 

taken at predetermined intervals up to 42 wk of incubation and 

tested for botulinal toxin. Sodium chloride and disodium phos¬ 

phate inhibited botulinal toxin production with similar effective¬ 

ness. The inhibitory effect of low pH (<5.7) and low moisture 

(<54%) levels on botulinal toxin (iroduction was as expected, 

i.e., as either pH or moisture went up, it was necessary to in¬ 

crease sodium chloride and/or phosphate concentrations to com¬ 

pensate. Differences in water activity between cheese spreads 

with different compositions were observed but they -were too 

small to use for controlling the properties of the products, e.g., 

a range of 9% in moisture level (51 to 60%) produced only 

0.022 variation in water activity. Combinations of the above 

factors were developed for safe pasteurized process cheese 

spreads containing up to 60% moisture. 

Comparison of Sampling Methods for Isolation of Campy- 

lobacter jejuni coU from Pork Skin, A. J. Bracewell, J. O. 

Reagan, J. A. Carpenter and L. C. Blankenship, Food Science 

Department, University of Georgia, Athens, Georgia 30602 and 

Richard B. Russell Agricultural Research Center, United States 

Department of Agriculture, Science and Education Administra¬ 

tion, Agricultural Research Service, P.O. Box 5677, Athens, 

Georgia 30604 

J. Food Prot. 49:532-533 

Samples of fresh pork skin were inoculated with known num¬ 

bers of a nalidixic acid-resistant strain of Campylobacter jejuni 

and sampled by two methods, swabbing and scraping, 10 min 

after inoculation to compare sampling methods. The effect of 

frozen storage of samples on detection was also examined. C. 

jejuni was readily recovered with swab samples while recovery 

of the organism was greatly reduced by the scrape method. Fro¬ 

zen storage of samples decreased the numbers of viable cells 

as compared to the fresh samples. 

Microbial Changes of Precooked Beef Slices as Affected by 

Packaging Procedure, T. P. Carr and J. A. Marchello, Depart¬ 

ment of Animal Sciences, Univeristy of Arizona, Tucson, 

Arizona 85721 

J. Food Prot. 49:534-536 

Precooked beef slices from top round roasts were used in 

replicate trials to determine the effects of packaging treatment 

upon microbial growth during retail storage. Roasts were dry 

roasted to an internal temperature of 60°C, cooled for 1 h, then 

sliced (3 to 4 mm) and packaged in vacuum or an atmosphere 

containing, 15% CO2/40% 02/45% N2. Slices were stored either 

at 2, 6 or 10°C for up to 21 d. Enumeration of psychrotrophs, 

mesophiles, thermophiles and molds was determined after 0, 7, 

14 and 21 d of storage. At 6 and 10°C storage, psychrotrophic 

organisms did not increase (P<0.05) on vacuum packaged beef 

slices during the 21-d storage period, but did increase (P<0.05) 

on slices stored in the gas mixture. Conversely, at 2°C storage, 

psychrotrophs increased (P<0.05) in vacuum at day 21 but not 

under gas atmosphere storage. Mesophiles did not increase sig¬ 

nificantly at 2 or 6°C storage within either packaging treatment 

during 21 d of storage. Mold growth did not occur on slices 

stored at 2°C. 

Action of Halogenated Compounds on Aspergillus Conidio- 

spores, Miguel D’Aquino, Pilar Santini and Humberto Muzio, 

Department of Toxicology (Hygiene and Public Health), Faculty 

of Pharmacy and Biochemistry, Buenos Aires University, Junin 

954, 1113 Buenos Aires, Argentina 

J. Food Prot. 49:537-540 

The fungicidal activity of two halogenated compounds against 

conidiospores of four Aspergillus strains (A. flavus and A. 

sydowi isolated from a poultry farm, A. parasiticus NRRL 2999 

and A. niger 29-CCM-A 41) was studied. Accordingly, the 
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sodium salt of a synthetic organic compound derived from 

trichloroisocyanuric acid and an organic complex of iodine 

(iodophor) were used at ZOX at their recommended dilution 

(0.1%). More than 99.9% of the exposed spore population of 

all strains was inactivated within 30 min of contact with either 

product. During the first minute of contact, the iodophor solu¬ 

tion was more effective than the chlorinated one. Among pa¬ 

rameters tested on A. niger conidiospores, a 10°C temperature 

rise slightly increased antimicrobial activity, which was substan¬ 

tially affected by dilution, the active principle being exhausted 

when using 0.05% concentration. In addition, organic matter 

(1% human serum) practically neutralized the fungicidal effect 

of both compounds, whereas acid pH (5.33) notably increased 

the antimicrobial capacity of the chlorinated derivative. 

Heat-Inactivation of Streptococcus faecium var. casseliflavus 

in Skim Milk Cultures with Pseudomonas fluorescens, Jef¬ 

frey L. Komacki and Elmer H. Marth, Department of Food 

Science and The Food Research Institute, University of Wiscon- 

sin-Madison, Madison, Wisconsin 53706 

J. Food Prot. 49:541-543 

Thermal destruction of Streptococcus faecium var. casseli¬ 

flavus (SFC) at 57°C in autoclaved skim milk was determined 

at several pH values, and when skim milk was inoculated with 

Pseudomonas fluorescens and incubated 3 d at 10°C plus 4 d 

at room temperature before SFC was added. The pH values be¬ 

tween 6.4 and 6.6 had little effect on heat resistance of SFC. 

At pH 5.6, however, accelerated thermal destruction occurred 

FOR 

GRADE A 

WHEY POWDER 

DARIQOLD, INC. 

635 Elliott Ave. W. 

Seattle, WA 98119 

206-284-7220 

Sustaining Member 

Please circle No. 108 on your Reader Service Page 

in sterile skim milk as compared to skim milk at pH 6.5. (D- 

values were 4.8 min and 10.2 min, respectively). PresetKe of 

large populations (logic bacterial count = 9.8 to 9.9/ml) of 

P. fluorescens had a protective effect on SFC (D=7.6±.7 min 

in skim milk preincubated with P. fluorescens and 6.2 min in 

skim milk without P. fluorescens). 

Qualitative, Quantitative and Technological Aspects of the 

Trichothecene Mycotoxins, A. Peter Snyder, AMCCOM, 

Chemical Research, Development and Engineering Center, 

SMCCR-RSL, Aberdeen Proving Ground, Maryland 51010- 

5423 

J. Food Prot. 49:544-569 

Trichothecene mycotoxins pose a natural threat to plants, 

foodstuffs, animals and humans. Recently, strong implications 

regarding artificially induced trichothecene threats to humans in 

various parts of the world have come to the attention of the 

general public. This has spawned renewed interest and scientific 

research into the various properties of the toxins. The 

trichothecenes display orders of magnitude differences in toxic¬ 

ity levels depending upon the test subject and mode of adminis¬ 

tration. Potentially more sensitive and specific analytical charac¬ 

terization techniques and convenient, milder and faster organic 

decontamination reaction schemes exist in comparison to estab¬ 

lished methods. This review attempts to supply a concise infor¬ 

mation source as an aid to investigators faced with problems 

of trichothecene detection, analysis, and decontamination. 

QUALITY USED EQUIPMENT 

Homogenizers 15 - 5,000 GPH 
Centrifugal / Positive Dispiacement Pumps 

Pasteurizers / Processors / Kettles 25-1,000 Gal. 

Disintegrators / Hammer Mills / Concentrate Breakers 
Plate / Tubular / Swept Surface Heat Exchangers 

WANTED — YOUR USED EQUIPMENT — WANTED 

i 

EQUIPMENT SPECIALISTS INC. 
Please circle No. 124 on your Reader Service Page 

7793 NW 32 St. Miami, Florida 33122 
Telephone (305) 591-8484 TLX 263873 
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International Association of Miik, Food & Environmentai Sanitarians, Inc. 

1986 
MEMBERg^mP APPUCATION 

AM memberships on calendar year basis, Memberships include a subscription to Dairy and Food Sanitation or both journals. 

Check one: 
□ Membership with BOTH journals $50 

(Dairy and Food Sanitation & Journal of Food Protection) FOREIGN AND CANADA 

□ Membership with Oaky and Food Sanitation $28 Add $10 for each Journal ordered for postage 

* Student Membership $14 for DFS - $25 for both - please include student verification 

1986 
SUBSCRIPTION APPUCATION 

for agencies, associations, and institutions 

AH subscriptions on a calerxlar year basis 

□ BOTH Journals $110 

□ Dairy and Food Sanitation $60 FOREIGN AND CANADA 

□ Journal of Food Protection $80 Add $10 for each Journal ordered for postage 

1986 
PUBUCATION ORDER FORM 

3-A Sanitary Standards 

( ) Complete set 3-A Dairy Stds . ea $33 

( ) Complete set 3-A Dairy & Egg Stds. ea $48 

( ) 3-A Egg Stds .  ea $28 

Five-Year Service on 3-A Sanitary Standards 

( ) 3-A Dairy & Egg Stds.*. Five years $34 

□ Procedures to Investigate Waterborne Illness .ea $3.00 

□ Procedures to Invostigate Foodbome Illness.ea $3.00 

□ Procedures to Investigate Arthropod-borne and Rodent-borne Illness 

Multiple copies available at reduced price. Prices include postage. 

Please fill out completely 

Name ___Company Name_ 

Address ___ 

City StatA/Province rjvinify _Zip 

Phone with area code 

Job Title _ 

□ Payment enclosed 

□ MastercardA/isa (circle appropriate card) 

Card # _ 
Expiration Date _ 

□ Bill me (payment due upon receipt) 

□ Please check here if you would like information 

on joining your state/province association 

MAIL ENTIRE FORM TODAY TO: 

Please circle No. 360 on your Reader Service Page 

U.S. FUNDS 

lAMFES-Dept B 
P.O. Box 701 
Amee, lA 50010 
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READER SERVICE INFORMATION 

International Association 
of Milk, Food and 
Environmental Sanitarians, Inc. 

Use this Reader Service Page to receive 
information on products and services in this issue. . . 

To receive 
information 
on membership 
in the International 
Association (lAMFES) 
Circle 360 
on this page._ 

Please complete all information. 
Circle numbers and mail 
today _-__ 
Limit 10 inquiries 

Name _ 

Company Name_ 

Title _ 

Address _ 

City -State/Province_ 

Zip _Country- 

Occupation - 

Phone Number ( ) _ 

101 121 141 161 181 201 221 241 261 261 301 321 341 
102 122 142 162 182 202 222 242 262 282 302 322 342 
103 123 143 163 183 203 223 243 263 283 303 323 343 
104 124 144 164 184 204 224 244 264 284 304 324 344 
105 129 145 165 185 205 225 245 265 285 305 325 345 
106 126 146 166 186 206 226 246 266 286 306 2aa 346 
107 127 147 167 187 207 227 247 267 287 307 327 347 
108 128 148 168 188 206 228 246 268 288 308 328 348 
109 129 149 169 189 209 229 249 269 289 309 329 349 
110 130 150 170 190 210 230 250 270 290 310 330 350 
111 131 151 171 191 211 231 251 271 291 311 331 351 
112 132 152 172 192 212 232 252 272 292 312 332 352 
113 133 153 173 193 213 233 253 2/3 293 313 333 353 
114 134 154 174 194 214 234 254 274 294 314 334 354 
115 135 155 175 195 215 235 255 275 295 315 335 355 
116 136 156 176 196 216 236 256 276 296 316 336 356 
117 137 157 177 197 217 237 257 277 297 317 337 357 
118 1» 158 178 198 218 238 258 2‘'8 298 318 338 358 
119 139 159 179 199 219 239 259 279 299 319 338 359 
120 140 160 180 200 220 240 260 280 300 320 340 360 

Domestic expires 60 days after publication; Foreign 90 days 

Reader requests for information are sent to the ap¬ 

propriate company. Follow-up on reader requests 

are the responsiblity of the company advertising. 

Tear out, fold, staple and mail - self addressed on opposite side 
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lAMFES, Inc. 
[Reader Service Information 
P.O. Box 701 
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SANI-MATIC ‘'Your Total Sar^itation Equipment Headquarters” 
• REDUCE MANUAL LABOR 
• SHORTEN WASH TIME 
• SAVE CHEMICALS/WATER/STEAM 
• IMPROVE CLEANLINESS 

Model 119-1 SR 
Please circle No. 119 on your 

Reader Service Page 

Push Pull Washers 
Cleans pipes, hoses & cylin¬ 
drical shapes. 

Push-Pull Cleaning 

Unique "Push-Pull” cleaning 
system effectively cleans 
pipe and hose on the inside 
and outside simultaneously. 

3 Tank CIP System 
Please circle No. 121 on your 

Reader Service Page 

CIP Systems 
Save energy and detergent 
with the Ecology 3 Tank CIP 
System. Shell and tube 
heater reduces BTU require¬ 
ments. 

Detergent re-use feature 
reduces both water con¬ 
sumption and BOD sewer¬ 
age requirements. 

Jet Recirculation Parts & Fittings Washers 
. - Exclusive “Rifle-Like” Jets 

provide high volume recir- 
\\ I culating cross-tank jet scrub- 

I m II11-*^ bing of parts and fittings. 

I Model RWJ-150 
Please circle No. 120 on your 

^ ^ader Service Page 

DEO SANI-MATIC SYSTEMS 
P.O. Box 8662, Madison. Wl 53708 

Ph.; (800) 356-3300 or in Wl; (608) 222-2399 

Did you have time for all of your business reading in 1985? If 

not, ONLY THE BEST can help you catch up. Twenty of today’s 

top business books are summarized and reviewed in this special 
edition. Each review has previously appeared in Business Book 
Review, so you can be certain of its top quality. Reviews include 

Managing Corporate Culture, The Organized Executive, and 
Competitive Advantage. To order a copy, simply send $8.95 * 

$1.25 shipping and handling with the order blank below. (Pre¬ 

paid orders only). Don't let this opportunity pass you by! 

Please send me_copies of ONLY THE BEST. I enclose 
$10.20 per copy (8.95 $1.25 shipping and handling). 

Name_ 

ntle - 

Company _ 

Address _ 

Qty/State/Zip - 

Phone - 

lAMFES, Dept. L 

P.O. Box 701, Ames. lA 50010 

1-800-525-5223 

NEW... REITO® 
FLOAT VALVE 
AUTOMATIC 

Converts stock tanks, 

pans, troughs, barrels 

to automatic waterers 
instantly. 

REITO #500-SS Antl- 
slphon Float Valve 
meets the require¬ 
ments of pasteurized 
milk ordinance 1965 
edition P.H.S. Food 
and Drug Administra¬ 
tion. 

A REITO Does It Automatically 
e One piece heavy guage stainless housing. 

• “Stainless Steel #500-SS“ 
e Float has non-porous surface for extra protection against 

liquid absorption and algae, 

e Float valve adjusts to depth of watering trough, etc. 

REITMAN MANUFACTURING COMPANY 

10319 Pearmain Street, Oakland, CA 94603 
Telephone: (415) 638-8977 

See the exhibit at the 
lAMFES Annual Meeting 

Please circle No. 110 on your Reader Service Page Please circle No. 198 on your Reader Service Page 
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1986 

July 12-19, SIXTH INTERNATIONAL 

WORKSHOP ON RAPID METHODS AND 
AUTOMATION IN MICROBIOLOGY, to be 

held at Kansas State University. For more in¬ 
formation concerning Program contents con¬ 
tact: Daniel Y.C. Fung, Call Hall, Kansas 

State University, Manhattan, KS. 66S06. 913- 

S32-S6S4. For registration information contact: 

Joe Pittle, Conference Center, Wareham build¬ 

ing, Anderson Avenue, Manhattan, KS 66502. 

913-532-5575. 
July 14-18, TECHNOLOGIA DE PRO¬ 

DUCTION DE PAN (BREAD PRODUCTION 

FOR SPANISH SPEAKING BAKERS). For 

more information contact: Donna Mosburg, 

Registrar, American Institute of Baking, 1213 
Bakers Way, Manhattan, KS 66502. 

July 14-18, IN-STORE BAKERY TRAIN¬ 

ING-FROZEN DOUGH OPERATIONS. For 

more information contact: Donna Mosburg, 
Registrar, American Institute of Baking, 1213 

Bakers Way, Manhattan, KS 66502. 

July 15-19, PURDUE CANNERS TECHNI¬ 

CIANS MOLD COUNT SCHOOL. For more 
information contact: Dr. James V. Chambers, 

Food Science Department, Smith Halt, Purdue 

University, West Lafayette, IN 47907. 317- 

494-8279. 

July 21-25, PRINCIPLES OF BAKERY 
PRODUCTION-BREAD OR CAKE. For more 

information contact: Donna Mosburg, Regis¬ 

trar, American Institute of Baking, 1213 Bak¬ 

ers Way, Manhattan, KS 66502. 
July 22-25, F(X)D SAFETY TRAINING 

COURSE to be held at the Holiday Inn-Uni¬ 

versity Center, Gainesville, Florida. For more 

information contact: Sara Jo Atwell, ABC Re¬ 
search Corporation, 3437 SW 24th Avenue, 

Gainesville, FL 32607. 904-372-0436. 

AUGUST 3-7, lAMFES ANNUAL 

MEETING to be held at the Radisson 

South, Minneapolis, MN. For more in¬ 
formation contact: Kathy R. Hathaway, 

lAMFES, Inc., P.O. Box 701, Ames, lA 

50010. 515-232-6699. 

August 4-8, CANNING TECHNOLOGY 
COURSE, to be held at Cornell University - 
NYSAES, Geneva, NY. For more information 
contact: D. L. Downing. 315-787-2273. 

August 10-15, 1986 ANNUAL MEETING 
OF THE SOCIETY FOR INDUSTRIAL 

MICROBIOLOGY to be held at the Sheraton- 

Palace Hotel, San Francisco, CA. For more 
information contact: Mrs. Ann Kulback - SIM 
Business Secretary, SIM Headquarters, P.O. 
Box 12534, Arlington, VA 22209. 703-941- 
5373. 

August 29 - September 2, FOOD PACIFIC 
•86, CANADA’S INTERNATIONAL TRADE 

SHOW ON FOOD, to be held at B.C. Place 

Stadium. For more information contact: F<X)D 

PACIFIC ‘86, 165-10651 Shellbridge Way, 
Richmond. B.C. V6X 2W9. 604-276-2277 

September 15-17, IFDA ADVANCED 

FOODSERVICE BUYERS SEMINAR to be 

held at Tysons Comer Marriott Hotel. For 

more information contact: Chuck Brimmer. 

703-532-9400. 
Se|>tember 20 - October 3, 1986 XXII IN¬ 

TERNATIONAL DAIRY CONGRESS, The 

Hague, The Netherlands. For more informa¬ 

tion contact: H. Wainess, Secretary U.S. Na¬ 

tional Committee of the IDF (USNAC), 464 
Central Avenue, Northfield, IL. 312-446- 

2402. 
September 22-26, 70TH ANNUAL SES¬ 

SIONS OF THE INTERNATIONAL DAIRY 

FEDERATION. For more information contact: 

Congress Organizing Department, c/o Nether¬ 
lands Congress Centre, P.O. Box 82000, 2508 

EA The Hague, The Netherlands. You may 

also contact: H. Wainess, Secretary U.S. Na¬ 

tional Committee of the IDF, 464 Central Av¬ 

enue, Northfield, IL. 312-446-2402. 

September 23-25, WYOMING PUBLIC 
HEALTH SANITARIANS ASSOCIATION 

ANNUAL MEETING, to be held at the Holi¬ 

day Inn, Thermopolis, WY 82443. For more 
information contact: William George, 118 1/2 

N. 11th, Worland, WY 982401. 307-347- 

2617. 
September 23-26, FOOD SAFETY TRAIN¬ 

ING COURSE to be held at the Holiday Inn- 

University Center, Gainesville, Florida. For 

more information contact: Sara Jo Atwell, 
ABC Research Corporation, 3437 SW 24th 

Avenue, Gainesville, FL 32607. 904-372- 

0436. 
September 24-25, SEVENTH ANNUAL 

JOINT EDUCATIONAL CONFERENCE, to 

be held at the Valley Inn, West Allis, Wiscon¬ 

sin. For more information contact: Ron Buege, 
West Allis Health Department, 7120 West Na¬ 

tional Avenue, West Allis, Wisconsin 53214. 

414-476-3770. 
October 21-22, CALIFORNIA ASSOCIA¬ 

TION OF DAIRY AND MILK SANITA¬ 

RIANS ANNUAL MEETING, to be held at 

Holiday Inn Downtown, Fresno, CA. For 

more information contact: Richard C. Harrell, 
1554 West 120th St., Los Angeles, CA 
90047. 213-757-9719. 

October 27-29, 1986 INTERNATIONAL 

WHEY CONFERENCE, sponsored jointly by 

the Whey Institute and the International Dairy 

Federation, O’Hare Marriott Hotel, Chicago, 

IL. For more information contact: Conference 

Secretariat, Whey Products Institute, 130 
North Franklin Street, Chicago, IL 312-782- 
5455. 

November 1-6, FOOD SANITATION 29TH 

ANNUAL NATIONAL EDUCATIONAL 
CONFERENCE & EXPOSITION, Scottsdale, 

Arizona. For more information contact: Harold 

Rowe at 813-586-5710 or write: Jean Day, Re¬ 

gistrar, Food Sanitation Institute, 1019 High¬ 

land Ave., Largo, FL 33540. 

November 2-6, SANITATION MANAGE¬ 

MENT CONFERENCE AND EXPOSITION, 

to be held at the Safari Conference Center Re¬ 

sort, Scottsdale, Arizona. For more informa¬ 

tion contact: Environmental Management As¬ 
sociation’s national executive office at 1019 
Highland Ave., Largo, FL 33540. 813-586- 
5710. 

1987 

February 5-7, FOOD ADDITIVES, THE 

CHANGING CLIMATE? 1ST INTERNA¬ 

TIONAL CONGRESS, to be held at the Hil¬ 
ton Hotel, Vienna, Austria. For more informa¬ 

tion contact: Secretariat of the Food Additives, 

The Changing Climate, 1st International Con¬ 

gress, 30 Deane Way, Ruislip, Middlesex 
HA4 8SX, England. 

March 31 - April 1, WESTERN FOOD IN¬ 

DUSTRY CONFERENCE, to be held at the 
University of California, Davis, CA. For more 

information contact: Robert Pearl, Conference 

(Chairman, 916-752-0980 or Shirley Rexroat, 

Conference Coordinator, Department of Food 

Science and Technology, University of 
California, Davis, CA 95616. 

AUGUST 2-6, lAMFES ANNUAL 

MEETING to be held at the Disneyland 
Hotel, Anaheim, CA. For more informa¬ 

tion contact: Kathy R. Hathaway, 

lAMFES, Inc., P.O. Box 701, Ames, lA 

50010. 515-232-6699_ 

September 26-30, DFISA’s F(X)D & 

DAIRY EXPO ‘87, to be held at McCormick 
Place, Chicago, IL. For more information con¬ 

tact: DFISA, 6245 Executive Boulevard, 
Rockville, MA 20852. 301-984-1444. 
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SAFE, HOT WATER FOR 
AGRICULTURE AND INDUSTRY 

^^Some things 
just make 
good cents... 

... Like using a 

tankless hot 

water system.’’ 
You turn off appliances and lights that 
aren’t in use — why not your hot water 
heater? While your tank is storing hot water, 
you’re losing money in standby heat loss. If 
you’re using a conventional tank system, 
you’re spending up to 25% of your energy 
dollar heating water you’re not using! 

You’ve noticed other drawbacks to your old 
storage-tank water heater too. You’re getting 
erratic water temperature — hot water turn¬ 
ing to warm water turning to cold water. 
You’ve had to wait one or two hours, just to 
get another tankful of hot water. 

The answer? Switch to a tankless hot water 
system. Unlike conventional tank-type water 
heaters, these new tankless systems con¬ 
serve energy while supplying you with in¬ 
stant, continuous hot water. You can pay 
less for more hot water. 

7 Reasons to Love 
Petrolane’s Tankless 
Water Heaters 
0 Save Money — up to 25% of your 

water heating bill for gas, and 50% 
savings on electric (approx.). 

0 Instantaneous hot water, no waiting for 
recovery time. 

0 Get more hot water — as much as 
you need. Add on more units as your 
operation grows! 

0 Choose your water temperature — 
mild enough to wash your hands, or 
hot enough to clean milking equip¬ 
ment beyond state regulations. 

TWO TANKLESS HEATERS 

0 Save space — compact units install 
on a wall. No tank or floor space 
required. 

0 Reduce bacteria counts. 

0 Degrease, sanitize and 
clean equipment with up 
to 190° degree water at 
any flow rate. 

* For more information 
call our toll free “Hot 
Water Line” Beaver Dam, Wl 
1-800-331-7227 (in state). 
1-800-221-0219 (out of state). 
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INTRODUCING 

MIUWSGUI133 
The Very Affordable, Advanced Milk and Dairy 

Products Analyzer Designed to Meet the 
Needs of the Smaller Dairy Plant. 

K 
Anolysis - 

^ Fat, Protein, Lactose, 
h Sdids. Direct measurement 
of cream, and ice cream mixes. 

The Milko-Scan 133 is designed to 
meet the needs of most types of 
laboratories and dairies. Using 
up-to-date microprocessor based 
technology and state of the art 
engineering it is a compact, 

versatile, and economical infrared 
analyzer. 

Flexibility is achieved through 
automatic calibration for eight 
separate user-defined products. 

Other practical features include: 

• Ability to handle high viscosity 
liquids-undiluted cream and ice 
cream mixes. 

• Compact design with built-in 
homogenizer pump 

• Patented "B" fat filter 
available 

• Automatic zero setting 

• Computer compatible RS232 
output 

Foss Food Technology has a 
nationwide organization of service 
engineers and application support 

specialists, committed to the 
quality of its products and support 
of its customers. As a worldwide 
leader, Foss is setting a new 
standard for analysis capabilities 
within the Food and Dairy industry. 

For more detailed information on 
the Milko-Scan 133 and other Foss 
Food Technology products, call 
(612) 941-8870. 

0 Foss Food Technology Corporation 
"Setting A New Standard" 

• Foss Food Technology Corporation • 10355 W. 70th Street • Eden Prairie • MN 55344, USA • 

• Telephone (612) 941-8870 • Telex 291160 FOSSFOOD US • FAX: 6I2-94I-6533 • 
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