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The 1992-1993 lAMFES 
Annual Membership 

Directory 
will once again feature 

Commercial Listings 
In addition to listings of lAMFES 

Members, Associations and 
Government Agencies. 

To Reserve your company's listing 
In this reference guide, complete 

the card at right, enclose payment 
and return It to lAMFES no later 

than January 3,1992. 

. S i ; » ; ^ 

» n« m s 

lAMFES 1992-93 Membership Directory 
Commercial Listings — Rates 

First Listing $25.00 Each Additional Listing $25.00 per category 

Please Reserve one Commercial Listing in each of the indicated categories (use photocopies of this form if necessary; 
_Analytical Equipment, Instruments, Products, Services 
_Dairy/Food Processing Equipment, Products, Services, Supplies 
_Dairy/Food Processors 
_Microbiological Media, Products, Services, Supplies, Tests 
_Miscellaneous Products, Services 
_Pest Control Equipment, Products, Services, Supplies 
_Sanitation/Cleaning Equipment, Products, Services, Supplies 
_Waste/Wastewater Disposal/Treatment Equipment, Products, Services, Supplies 

The following Product/Service Entries (to help describe your products/services) will be placed with the above 
Commercial Listings. [Note: The first two lines are included in the listing price. Each line may contain up to eight (8) 
words. Additional lines (up to four) are available for $3.00 each. Maximum number of lines = six (6).] 

Product/Service Description Lines 
.(No More than 8 Words) 

.(No More than 8 Words) 

Please complete the entire back portion of this card as well. 

lAMFES Members 

INVITE A COLLEAGUE 
TO JOIN THE ASSOCIATION 

You, as a member of lAMFES, can contribute to the success of the Association and 
the professional advancement of your colleagues by Inviting them to become a part 
of lAMFES. On your behalf, we would be happy to send a colleague a membership 
kit, Including complimentary copies of Dairy, Food and Environmental Sanitation 
and the Journal of Food Protection and an Invitation to Join lAMFES. It's easy. Just 
fill in the following information and return this card to lAMFES. (Please Print) 

Address: 

State/Prov.: 

Your Name:. 

Company: 

Your Phone: 



Additional Product/Service Lines ($5.00/line charge applies) 

__(No More than 8 Words) 

___(No More than 8 Words) 

_(No More than 8 Words) 

_(No More than 8 Words) 

Questions??? Call lAMFES at 800-369-6337 (US), 800-284-6336 (Canada). 
Please fill this section out as you want it to appear in your listing: 

Company:^_Contact:_ 

;ity:_State/Prov.:_ZIP:_ 

'hone: Phone: FAX:_ 

Mail this card, with payment to: lAMFES Directory, 502 E. Lincoln Way, Ames, lA 50010 

Or FAX your order to us at 515-232-4736 

Complete Both Sides of 
this Card and return it, 

with payment, to: 

lAMFES Directory 
502 E. Lincoln Way 

Ames, IA 50010 
or 

FAX to 515-232-4736 

Deadline For Listings: 
January 3,1992 

Call 800-369-6337 (US) 
or 800-284-6336 (Can) 
For More Information. 

lAMFES 
502 E. Lincoln Way 

Ames. Iowa 50010 



lAMFES 

Announcement 
Developing Scientists Awards 

(Supported by Sustaining Members) 

Awards 

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

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

ship including both Dairy, Food and Environmental Sanitation and the Journal of Food Protection. 

Purpose 

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

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

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

Who Is Eligible 

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

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

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

Criteria 

1. A short abstract of the paper must be submitted to the lAMFES office by December 16,1991. (Use the blue abstract 

forms from the September issue, if possible). 

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

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

head. 

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

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

deadline date on that form. 

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

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

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

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

9. All students with accepted abstracts will receive a complimentary membership which includes their choice of 

Dairy, Food and Environmental Sanitation or the Journal of Food Protection. 

10. The papers will be judged by an independent panel of judges. 
11. Winners are presented and honored at the annual Awards Banquet. All entrants will receive complimentary tickets and 

are expected to be present at the Banquet. 

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

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

502 E. Lincoln Way, Ames, Iowa 50010 - (515)232-6699 - (800)-369-6337 (US) - (800)284-6336 (Canada) - FAX (515)232-4736 
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On My Mind . . . 

. . . perception versus reality 
I have been thinking about this for quite some time, but 

a speaker I heard at the New York State Association of Milk 

and Food Sanitarians pushed me over the edge. 

The speaker, a representative of a group calling itself 

New York Alternatives to Pesticides, spoke on the topic 
"The Hazards in Food." The program committee chose the 
speaker because they felt that it would be good for sanitar¬ 

ians/scientists to hear the other side (read that non-scientific) 

of the safe food issue. 

And hear it they did. Starting with half-truths and 

innuendos, the speaker proceeded to severely chastize the 

Environmental Protection Agency (EPA), and the Food and 
Drug Administration (FDA), and the U.S. Department of 
Agriculture (USDA). However, she was just as quick to use 

these sources as authoritative 

whenever it suited her needs. 

She ended up using dated data 
or if necessary just plain ig¬ 
noring conflicting data. 

The thing that scared me 

the most was that this was not 

an isolated speaker or inci¬ 

dent. There are many, many 

people just like her and they are continually getting tremen¬ 

dous coverage in the media. You might ask yourself why. 

First off, this country is rapidly becoming scientifically 

ignorant. We continually hear that "Johnny can't read or 
write." We know that he can’t do math. I suggest that if 

the present day high school graduate can’t read, write or do 

math, he/she also can’t do science. If they can’t do science, 

they can hardly be expected to differentiate between science 
and pseudo-science. 

We now have a generation (maybe two) which believes 

that humans were alive at the same time as dinosaurs 

(elementary schools’ most popular study topic), that animals 

(Garfield and Snoopy) can talk, and that if animals, which 
ingest pounds of test materials per pound of body weight per 

day, develop cancers from that material then we will also, 

by ingesting more reasonable amounts. 

Advertising and the "American Way" often encourages 

these misconceptions. Take, for example, biodegradable 
plastics. Biodegradable plastic was seen as the solution to 
our solid waste problems. We were told that, given time, 

the materials would return to the soil. All you had to do was 
put com starch in the plastic. (Iowa com farmers liked that 

idea!) 

The problem was, sunlight was needed. Without 

sunlight, the life of that biodegradable plastic bag was 300 

years. Consumers, encouraged by radical environmentalists, 
felt they had been had. 

Encouraged by their 

"victory" the radicals contin¬ 

ued to push the idea that plas¬ 

tics were a big landfill prob¬ 
lem. Ignoring the scientific 
data, city councils and legisla¬ 

tures began outlawing plastic 

packaging. In so doing, they 

also ignored food safety con¬ 

cerns. 

The public perceived that plastic was a problem. The 

lawmakers perceived that the public wanted something done, 

and did what they perceived would solve the problem. Thus, 
several cities have outlawed the use of plastic packaging in 

the fast food industry. Others are considering it. 

In a democracy, perception can become reality and that 

reality can become law. 
I perceive that those of us within the scientific commu¬ 

nity can make a difference. To do that, we are going to have 

to educate the public and the legislators. I challenge you to 

help me make my perception a reality. 

In a democracy, perception can become 

reality and that reality can become law. 
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General Polymers 

They’ve been spotted at 20,000 feet. 

They can survive at -10°C. But not on a Macroseptic® floor. 

The environment that offers you the most ciobial agent, Intersept,® is built ri^t into the 

protection from bacteria could be right beneath floor. E.P.A. registered, it won't wash off or 

your feet It's the new Macroseptic® Flooring wearoff. It'salsoavailableforhardsurfacewalls. 

System from General Polymers, the only bio- If you're concerned about the bacteria in 

static seamless floor available today. your working environment, call 1-800-543- 

Studies show Macroseptic floors can re- 7694 (513-761-0011 in Ohio) for information or 

duce Gram-positive and Gram-negative bacte- an on-site survey. Or ifyou prefer, you can write 

ria growth by more than 90%, yet are safe for to us at General Polymers, 145 Caldwell Drive, 

both humans and animals.* Cincinnati, Ohio 45216. We'll go anyvdiere you 

Macroseptic is a permanent solution to find bacteria. Well, 

bacterial control because the patented antimi- almost anyvdiere. 

®£)ata on file. (D1991 General PolymeiB Corporation. All ri^ts reserved. Macrosqitic and Inteiaept are roistered trademarks of Inteiftoe Research Corporatkm. 
Macroseptic with Intersept is protected under U.S. Patent Registration No. 4647601 Interaept antimicrobial is E.P.A. roistered tmder No. 43670>1 
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lAMFES Sustaining Members 
ABC Research, PO Box 1557, Gainesville, FL 
32602; (904)372-0436 

Acculab, Inc., 700 Barksdale Road, Newark, DE 
19711; (302)292-8888 

Accurate Metering Systems, Inc., 1651 
Wllkening (Dourt, Schaumburg, It 60173; 
(708)882-0690 

Atfa-Laval Agri, Inc., 11100 North Congress 
Avenue, Kansas City, MO 64153; (816)891-1565 

Alpha Chemical Services, Inc., PO Box 431, 
Stoughton, MA 02072; (617)344-8688 

Amersham International P.L.C., Little Chalfont, 
Buckinghamshire, England HP7 9NA; 0494- 
432930 

AMPCO Pumps, Inc., 1745 S. 38th Street, 
Milwaukee. Wl 53215; (414)645-3750 

Analytical Luminescence Laboratory, Inc., 
11760 E. Sorrento Valley Road, San Diego, CA 
92121; (619)455-9283 

Anderson Chemical Co., Box 1041, Litchfield, 
MN 55355; (612)693-2477 

Anderson Instrument Co., RD #1, Fultonville, 
NY 12072; (518)922-5315 

Applied Microbiology Iik., 455 1st Avenue, Rm 
953, Brooklyn, NY 10016; (212)578-0851 

APV Crepaco, 9525 W. Bryn Mawr Avenue, 
Rosemont, IL 60018; (708)678-4300 

Babson Bros. Co., 1880 Country Farm Drive, 
Naperville. IL 60563; (708)369-8100 

Becton Dickinson Microbiology Systems, PO 
Box 243, Cockeysville, MD 21030; (301)584- 
7188 

Biolog, Inc., 3447 Investment Blvd., Suite 2, 
Hayward, CA 94545; (415)785-2585 

Borden, Inc., 180 E. Broad Street, Columbus, OH 
43215; (614)225-6139, 

Capitol Vials Corp., PO Box 446, Fultonville, NY 
12072; (518)853-3377 

Carnation Co., 5045 Wilshire Boulevard, Los 
Angeles, CA 90036; (213)932-6159 

Centrico Inc., 725 Tollgate Road, Elgin, IL 
60123; (708)742-0800 

Charm Sciences Inc., 36 Franklin Street, 
Malden, MA 02148; (617)322-1523 

Chem-Bio Labs, 5723 W. Fullerton, Chicago, IL 
60639; (813)923-8613 

Cherry-Burrell Corp., 2400 6th Street, SW, 
Cedar Rapids, lA 52406; (319)399-3236 

Commercial Testing Lab., Inc., PO Box 526, 
CoHax, Wl 54730; (800)962-5227 

Custom Control Products, Inc., 1300 N. 
Memorial Drive, Racine. Wl 534C)4; (414)637- 
9225 

Dairy Quality Control Inst., 5205 Quincy Street, 
St. Paul, MN 55112-1400; (612)785-0484 

Dairymen, Inc., 10140 Linn Station Road, 
Louisville. KY 40223; (502)426-6455 

DarigoM, Inc., 635 Elliott Avenue, W., Seattle, 
WA 98119; (206)284-6771 

DBK, Incorporated, 517 S. Romona, #208, 
Corona, CA 91719; (714)279-5883 

Dean Foods, 1126 Kilbum Avenue, Rockford, IL 
61101; (815)962-0647 

Difco Laboratories, PO Box 331058, Detroit, Ml 
48232; (313)462-8478 

Diversey Corp., 1532 Biddle Avenue, Wyandotte, 
Ml 48192; (313)281-0930 

EG &G Berthold, 472 Amherst Street, Nashua, 
NH 03063; (603)889-3309 

Eastern Crown, Inc., PO Box 216, Vernon, NY 
13476; (315)829-3505 

Educational Testing Services, 2250 Langhorne- 
Yardley Road, Langhorne, PA 19047; (215)750- 
8434 

F & H Food Equipment Co., PO Box 398595, 
Springfield, MO 65808; (417)881-6114 

FRM Chem, Inc., PO Box 207, Washington, MO 
63090; (314)583-4360 

Alex C. Fergusson, Spring Mill Drive, Frazer, PA 
19355; (215)647-3300 

Foss Food Technology Corporation, 10355 W. 
70th Street, Eden Prairie, MN 55344; (612)941- 
8870 

H.B. Fuller Co., 3900 Jackson Street, NE, 
Minneapolis, MN 55421; (612)781-8071 

GENE-TRAK Systems, 31 New York Avenue, 
Framingham, MA 01701; (617)872-3113 

General Mills Restaurants, Inc., P. O. Box 
593330, Orlando. FL 32859; (407)850-5330 

Gist-brocades Food Ingredients, Inc., 2200 
Renaissance Boulevard, King of Prussia, PA 
19406; (800)662-4478 

IBA Inc., 27 Providence Road, Millbury, MA 
01527; (508)865-6911 

IDEXX Laboratories, Inc., 100 Fore Street, 
Portland. ME 04101; (207)774-4334 

Iowa Testing Laboratories, Inc., P.O. Box 188, 
Eagle Grove. lA 50533; (515)448-4741 

Integrated BioSolutions, Inc., 4270 U.S. Route 
#1, Monmouth Junction, NJ 08852; (908)274- 
1778 

KENAG/KENVET, 7th & Orange Street, Ashland. 
OH 44805; (800)338-7953 

Klenzade Division, Ecolab Inc., Ecolab Center 
North, St. Paul, MN 55102; (612)293-2233 

Kraft, Inc., 2211 Sanders Road, Northbrook, IL 
60062; (708)498-8081 

Land O’Lakes Inc., PO Box 116, Minneapolis, 
MN 55440-0116; (612)481 -2870 

Maryland & Virginia Milk Prod. Assn., Inc., 
1985 Isaac Newton Square, Reston, VA 22090; 
(703)742-6800 

Meritech, Inc., 8250 S. Akron Street, Englewood, 
CO 80112; (303)790-4670 

Metz Sales, Inc., 522 W. First Street, 
Williamsburg, PA 16693; (814)832-2907 

Michelson Labs Inc., 6280 Chalet Drive, 
Commerce, CA 90040; (213)928-0553 

Micro Diagnostics, Inc., 421 Irmen, Addison, IL 
60101; (800)634-7656 

Mid America Dairymen, Inc., 3253 E. Chestnut 
Expressway, Springfield, MO 65802-2584; 
(417)865-7100 

Milk Industry Foundation, 888 16th Street, NW, 
Washington, DC 20006; (202)296-4250 

Minnesota Valley Testing Laboratories, PO Box 
249, New Ulm, MN 56073-0249; (507)354-8317 

Nasco international, 901 Janesville Avenue, Fort 
Atkinson, Wl 53538; (414)563-2446 

National Mastitis Council, 1840 Wilson 
Boulevard, Suite 400, Arlington, VA 22201; 
(703)243-8268 

Nelson-Jameson, Inc., 2400 E. Fifth Street, PO 
Box 647, Marshfield, Wl 54449-0647; (715)387- 
1151 

Northland Food Lab., 2415 Western Avenue, PO 
Box 160, Manitowoc, Wl 54221-0160; (414)682- 
7998 

Norton Company Transflow Tubing, PO Box 
3660, Akron, OH 44309-3660; (216)798-9240 

Organon Teknika, 100 Akzo Avenue, Durham, 
NC 27704; (919)620-2000 

Pail Ultrafine Corp., 2200 Northern Boulevard, 
East Hills, NY 11548; (516)484-5400 

Penn State Creamery, 12 Borland Laboratory, 
University Creamery, University Park, PA 16802; 
(814)865-7535 

The Pillsbury Company, 311 Second Street, SE, 
Minneapolis. MN 55414; (612)330-5427 

Rio Linda Chemicai Co., Inc., 410 N. 10th 
Street, Sacramento, CA 95814; (916)443-4939 

Ross Laboratories, 625 Cleveland Avenue, 
Columbus, OH 43216; (614)227-3333 

Seiberling Associates, Inc., 11415 Main Street, 
Roscoe, IL 61073; (815)623-7311 

Silliker Laboratories, Inc., 1304 Halsted Street, 
Chicago Heights, IL 60411; (708)756-3210 

SmithKIine Beecham Animal Health, 812 
Springdale Drive, Exton, PA 19341; (800)877- 
6250, ext. 3756 

Sparta Brush Co. Inc., PO Box 317, Sparta, Wl 
54656; (608)269-2151 

The Stearns Tech Textile Co., 100 Williams 
Street, Cincinnati, OH 45215; (513)948-5292 

Tekmar Co., PO Box 371856, Cincinnati, OH 
45222-1856; (513)761-0633 

3M/Medical-Surgical Div., 3M Center, St. Paul, 
MN 55144-1000; (612)736-9593 

Troy Biologicals, Inc., 1238 Rankin, Troy, Ml 
48083; (313)585-9720 

Unipath Co., Oxoid Div., P.O. Box 691, 
Ogdensburg, NY 13669; (800)567-8378 

Vicam, 29 Mystic Avenue, Somerville, MA 02145 
(617)623-0030 

Vitek Systems, 595 Anglum Drive, Hazelwood, 
MO 63042; (800)638-4835 

Walker Stainless Equipment Co., 618 State 
Street, New Lisbon, Wl 53950; (608)562-3151 

Webb Technical Group, Inc., 4320 Delta Lake 
Drive, Raleigh, NC 27612; (919)787-9171 

Weber Scientific, 658 Etra Road, East Windsor, 
NJ 08520; (609)426-0443 

West Agro Inc., 11100 N. Congress Avenue, 
Kansas City, MO 64153; (816)891-1558 

Westreco Inc., 140 Boardman Road, New 
Milford, CT 06776; (203)355-0911 
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Introduction 

The food service operator in a retail food service 

establishment is confronted with endless issues and tasks to 

be performed for the customer’s satisfaction. A safe food 

supply for the customer is a prelude to the impact on health 

because all food-body interaction begins after the consump¬ 

tion of food. The retail food service establishment is a 

primary health care site where “health is made or broken.”(l) 

The application of scientific knowledge and high technology 

in food production, processing, distribution and the opera¬ 

tional processes at the food service operation site has created 

unknown risks. The need for an assessment of health 

parameters should be the requisite for an effective evaluation 

of the customer’s health profile as related to the ingestion 

of food. 

The government’s major concern in public health activi¬ 

ties during the last several decades were food sanitation, 

food hygiene and food protection, in order to enhance the 

public confidence of safe food supply for the customers. The 

regulatory agencies have focused their attention on provid¬ 

ing a clean environment and food that is safe for the 

consumers in all retail food service establishments. The 

strategy of regulatory compliance is the monitoring and 

surveying of food services by the traditional spotcheck 

inspection, HACCP, SCAP and S.A.F.E. to determine whether 

any food contamination is due to environmental factors and 

food handling practices in the servicing end of the food chain 

process. The Self Care Action Program or SCAP is formu¬ 

lated and designed to address the aspects of health (preven¬ 

tion, promotion and intervention) relating to a customer’s 

food intake and its relation to his/her health and well-being. 

The purpose of this paper is to discuss the pros and cons of 

existing techniques and approaches which can be applied to 

a retail take out food service establishment by examining the 

preparation of fried rice (Chinese style). 

Food Borne Disease Prevention Programs 

During the later half of the nineteenth century, local, 

county and state health departments have taken an active 

interest in preventing food borne disease outbreaks. The 

emphasis in the past and in the present, especially at the local 

level, is to block the epidemic pathways of food borne 

illnesses. In essence, the basic interest of regulatory agencies 

is to provide a food sanitation program that will assure the 

public that the food is safe. The clean and sanitary environ¬ 

ment of the food supply and the blocking of the transmission 

route of pathogenic bacteria has been a primary concern. 

Later on, the emphasis is on reducing or eliminating the 

contamination risk factors of the potential growth of disease- 

causing microorganisms. The traditional snapshot inspection 

and application of HACCP, S.A.F.E. and SCAP became 

essential tools for monitoring and surveilling the food 

protection programs in a retail food service establishment. 

Besides the provision of supplying safe food, customers 

have begun to seek satisfaction from balanced nutrition. The 

healing of disorders and diseases through selective or pre¬ 

scriptive diets make for qualitative living and a longer 

lifespan. As a result, government strategies are now directed 

towards the health care services to promote an “association 

between diet and health.”(2) The four approaches, traditional 

snapshot inspection, HACCP, S.A.F.E. and SCAP in a food 

service establishment, are preventive practices. But in case 

of a Self Care Action Program (SCAP), the food service 

manager or operator has volunteered to introduce it by 

focusing on the three predominate health care service areas; 

preventive, promotion and intervention in the retail food 

service establishment. A brief discussion of these four 

approaches will enable us to understand and analyze the 

significance of the application of these methodologies, from 

the perspective of effective health care services for the 

customers benefit. 

The Traditional Snapshot Inspection 

The inspection procedure was adopted to evaluate the 

state of sanitary conditions and the contamination jxitenti- 

alities by making field observations which are recorded as 

citations of violation on the inspection report form. The 

items stated in the form should be in compliance with 

regulations, codes or ordinances. The routine traditional 

inspection in a limited timespan pinpoints any possible 

contamination from the environment to the food and any 

insanitary food handling practices. The snapshot inspection 

technique is subject to criticism due to unweighed risk 

factors and the difficulty in assessing the confounding 
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variables related to the epidemiologic causation factors. The 

preventive measures are rarely effective because “certain 

items in regulations are not specific”(3) and the inspection 

is based on value judgement consideration rather than on 

evaluating the critical points of the growth phases of patho¬ 

genic microorganisms in the food chain process or prepara¬ 

tion cycle. 

Many food service operators and consultants believe 

that it is easy to satisfy health department officials because 

the “three areas where health inspectors focus their attention 

are floors, walls and ceilings.”(4) Food service operators 

who are associated with food services in a retail establish¬ 

ment, are bewildered due to the fact that numerous enforce¬ 

ment agencies in the country are trying to prove their 

effective food protection services to the taxpayers that by 

increasing the frequency and number of snapshot inspec¬ 

tions, supported by computerized data collection, and en¬ 

forcing strictly the observed violations cited in the checklist. 

The food service operator sometimes reluctantly accepts the 

inspector’s citation and attempts to correct the problem in 

order to prevent food borne outbreaks and especially the 

adverse publicity and fear of economic losses. 

Hazard Analysis Critical Control Point (HACCP) 

The concept of HACCP was launched by NASA and 

Natick Laboratories in the early sixties with the cooperation 

of the Pillsbury Company to supply safe food products to 

be used by the astronauts in space. The Pillsbury Company 

concluded that the microbial control of the food chain 

process could be achieved by constant monitoring and 

surveillance. The objective to minimize bacterial contami¬ 

nation in the food would strengthen the public confidence 

and promote the principles for the sound foundation of the 

food safety program. The food safety record of Pillsbury 

Company inspired the food manufacturing industry to adopt 

the HACCP system for the successful implementation of the 

production of safe and wholesome food. During the eighties, 

HACCP became a movement in the U.S.A. and later on was 

accepted by food scientists and microbiologists worldwide 

who were engaged in industry, regulatory agencies, aca¬ 

demic pursuits and various professional and international 

organizations. There is a strong tendency to implement 

HACCP by its proponents as a regulatory vehicle for 

monitoring retail food service establishments when the food 

service industry is facing a crisis and a challenge due to the 

emergence of a global market which could mean severe 

competition at all levels and involve a large number of 

customers worldwide. 

The push for the implementation of HACCP to be an 

adopted concept at local, county and state regulatory agen¬ 

cies to replace the traditional inspection system, is due to the 

recognition of it as “the concept of combined principles of 

food microbiology, quality control and risk assessment to 

obtain as nearly as possible a fail safe system”(5) for an 

effective surveillance program in a retail food service 

establishment to prevent food borne disease outbreaks and 

epidemics. The description of the concept of the Hazard 

Analysis Critical Control Point is given by the Food Safety 

and Inspection Services (FSIS) in a glossary of terms as “a 

specific inspection approach to control biological, chemical. 

physical and/or economic, adulteration in foods. It is a two 

part process done on a product by product, or process by 

process basis. The first deals with defining the consumer 

hazards associated with a specific food product relative to 

the intended end use of the product. The second part deals 

with flow charting each operational step of the food manu¬ 

facturing process, defining the hazard associated with each 

step and assessing its relative importance. Also identifying 

the critical control points of the manufacturing process, 

determining the control measures can be used to eliminate 

or reduce the hazard to acceptable levels, determining the 

monitoring procedures either by observation or measure¬ 

ment to determine the specific manufacturing records neces¬ 

sary for monitoring to ensure that hazards are being con¬ 

trolled, and identifying the necessary verification proce- 

dures.”(6) 

The objective of HACCP is to prevent the contamina¬ 

tion of food and to gain public confidence by providing 

safety assurance of the specific food in a specific process line 

of the linear food flow process where food handling prac¬ 

tices predominate and the potentialities for growth of patho¬ 

genic organisms may arise and create “a chance to increase 

by large numbers”(3) of a microbial population. HACCP 

relies on specific criteria based on field observations to 

control the bacterial population by inhibiting, killing, de¬ 

stroying or reducing by some other means. 

HACCP is an effective surveillance and monitoring 

system to prevent food contamination and is more objective 

than the checklist inspection system. It is very suitable for 

processing plants and industry but from the primary health 

care services viewpoint, HACCP could be of great value for 

the prevention of food borne illness, but only at a huge cost 

of the food service workers time. One should remember and 

take into consideration that in a real world situation, the 

operational mechanisms in the food preparation cycle, where 

intense food handling practices are involved, depends greatly 

upon quality production, food volume, time, quantity of 

sales, food service workers’ skills and other visible and 

invisible factors. 

SA.F.E. 

S.A.F.E. is an abbreviation for the Sanitary Assessment 

of Food Environment introduced by the National Restaurant 

Association (N.R.A.) which is essentially an auditing system 

based on the concept of self-regulation through self-inspec¬ 

tion. N.R.A. describes S.A.F.E.(7) as a “streamlined ver¬ 

sion” of HACCP and a new approach to inspection which 

monitors three principles; “keep it clean”, “keep it hot” and 

“keep it cold” through self inspection guidelines. The focus 

of S. A.F.E. is on the food preparation cycle. S.A.F.E. accepts 

both the objective and the subjective observations relating 

to the food-health issues that “most food borne illnesses are 

caused by human error, when people take short cuts or 

bypass good procedures”(8) and recommends the rejection 

of food products when it does not meet required standards. 

The distinct features of S.A.F.E. are the sequential acts 

of food service personnel from the product delivery point to 

serving end. Its emphasis is on the assessment of the relative 

risks of menu items, than measuring the potential hazards 

in a linear flow process of HACCP. The survey of the entire 
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process of food preparation gives the clue to human errors 

and abuses. The S.A.F.E. action begins with a menu review 

for selecting the food items for a survey of the entire process 

of the food service activity, continues with the construction 

of a flow diagram; to find out where the food handling 

stimulates the pathogenic bacteria to grow. Those human 

errors and abuse sites coinciding with the pathogenic bac¬ 

terial growth factors are identifiable points which are in¬ 

cluded in the procedures of a self-inspection schedule and 

also in the food service workers job description. 

S.A.F.E. is a very simple procedure addressing “people’s 

problems”(9) in a people’s way. It is a positive step towards 

health care services to customers in a retail food service 

establishment which is a primary health care site. 

Health Care Oriented Food Services 

The formation of the World Health Organization (WHO) 

and the incorporation into its constitution the definition of 

health as a “state of complete, physical, mental and social 

well-being and not merely the absence of disease or infir- 

mity’’(10) has established the role of comprehensive health 

care services instead of just a clinical remedy. WHO also 

enthusiastically started promoting the idea of providing 

basic health care services for all by attacking the problem 

through primary health care. (11) The food service estab¬ 

lishment is a primary health care site, because it is here at 

the food consumption point where the customer’s food-body 

interaction begins. 

Therefore, the health care delivery system provided by 

the food service manager or operator, should be addressed 

not only for preventive factors associated with food safety 

but also for promotive and interventional activities which 

will be designed for the customer’s health and well-being. 

The Self Care Action Program or SCAP activities are 

based on the voluntary efforts of all participants. The success 

of SCAP depends on the cooperation of all who are involved 

with the consumption of food; workers, managers and 

customers. 

Self Care Action Program (SCAP) 

SCAP is based on the principles of self care health 

practices which continuously aspire for the improvement of 

the conditions of the food safety. The combination of 

economic gain for the owners and the health benefits for the 

customer should be the primary objective in implementing 

the program in a retail food service establishment. The 

application of procedures and techniques vary from estab¬ 

lishment to establishment due to the consumer’s health 

status, the food supply, and other relevant environmental 

conditions. SCAP establishes the management linkage be¬ 

tween the food system and the operational processes in the 

best interest of the customer by applying human proficiency 

and the required skills. The Food Service Manager or 

Operator always looks forward to increasing the number of 

customers, the amount of sales and also by supplying the 

appropriate food for meeting the health status requirements 

of the customer. Sometimes it is extremely difficult to get 

accurate information for developing a menu to suit the 

customer’s satisfaction from a health standpoint. After the 

menu is planned, the food substance or product is subjected 

to constant surveillance and monitoring by the Food Service 

Manager or Operator. The coordination of all activities 

minimizes errors, abuses, wasteful and faulty practices. 

Taking care of all potential risks and problems in the 

sequence or procedural steps of the food product consump¬ 

tion is the key to the success of the program. The determi¬ 

nation of acceptance or rejection of the food substances is 

one of the principles of SCAP which intends to reduce the 

wastage of food substances and products. In each of the 

phases and sub-phases of SCAP there are points where the 

food is either accepted or rejected by the customer. The 

lesser the amount of rejection the greater the profit. SCAP 

as outlined consists of simple measures, procedures and 

solutions to the customer’s health and well-being at the food 

consumption site. 

Observations on the Different Approaches 

A specific item, (fried rice) from a take-out restaurant 

specializing in Chinese style cooking was selected for 

observation of the four different approaches, namely Tradi¬ 

tional Snapshot Inspection, HACCP, S.A.F.E. and SCAP. 

The Chinese style take-out restaurant has a long list of 

menu items (125). Out of all menu items the total daily meals 

served is approximately 150-200 and out of these 125-160 

is fried rice. All fried rice preparation includes potentially 

hazardous foods (shrimp, pork, beef, chicken and canned 

lobster) and is cooked stir-fry in oil. As fried rice is a take¬ 

out item, the customer’s food intake point and time is 

unknown. 

Traditional Snapshot Inspection 

The site was inspected and violations were cited on an 

inspection report form three times. The restaurant failed in 

the initial inspection (the score - 78) to improve the sanitary 

conditions of the establishment but the score increased to 84 

in the scheduled follow-up inspection. The score on a casual 

inspection a week later was 89 but then three months later 

the recorded inspection score dropped down to 77 (failing 

score). The observed food sanitation practices or nature of 

violations were as follows: 

Food - Food handlers were not aware of risk factors 

associated with potentially hazardous foods. 

Food Handling - Contamination factors exist in 

food handling practices. 

Facility - Unsanitary conditions are associated with 

poor housekeeping and lifestyle habits. 

HACCP 

The flow chart of HACCP for fried rice (see fig. 1) 

cooked in the above mentioned take-out restaurant follows 

a preparation cycle of six hours. It is important to note that 

the preparation of the potentially hazardous foods to be 

added in the fried rice was deboned and cleaned two days 

earlier than the observed preparation cycle and was held in 

a 6" plastic tray in the walk-in cooler. Besides the cooking 

step, manual handling of the food substances by the food 

service workers predominate in all other steps or processes. 

There is no reheating step of leftovers to be stored during 
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this fried rice preparation cycle. The HACCP critical control 

point appears to be in the cooling and holding step where 

the risk of contamination is greatest. 

The HACCP flow chart identifies the significance of 

monitoring the cooling and holding steps where the risks of 

bacterial contamination could occur due to the food handler’s 

personal behavior (sanitary habits), ignorance (unawareness 

of the role of transient bacteria in fingertips) and general 

cleanliness (e.g. ineffectively washed equipment). The un¬ 

pleasant effect of filed rice on the customer’s health may 

occur due to MSG (sensitivity factor) or microbial growth 

in the fried rice due to improper storage at room temperature. 

This is especially true if consumed after three or four hours 

(unknown intake time) by the customer. 

SA.F.E. 

The S.A.F.E. chart (see fig. 2) is prepared from the 

results of self inspection and self regulation of the opera¬ 

tional activities during the preparation food cycle. It has four 

columns: time-temp)erature observation (risk assessment), 

preparation steps of menu item (product conversion pro¬ 

cess), hazard potentialities (contamination occurrence) and 

controls and alternative (contamination resolving acts). It is 

simpler to analyze the processes in steps to understand how 

and when a wrong may occur and how preventive measures 

could be taken for the elimination of pathogenic microorgan¬ 

isms. 

The preparation cycle of fried rice (Chinese style) began 

the day before it was served to the customer. The observed 

S.A.F.E. survey shows that control measures should be 

adopted where the self inspection should consist of the 

following: reading labels on the products, cleaning the 

utensils and equipment (cross-contamination control), wash¬ 

ing hands before touching food, time-temperature control 

from start to finish of the food preparation cycle and 

adopting proper storage procedures. 

SCAP 

The format of a SCAP chart (see fig. 3) is very similar 

to the S.A.F.E. chart but its content addresses the three basic 

components of health care services, prevention (food safety), 

promotion (food selection or choices) and intervention 

(therapeutic food and clinical nutrition) in a self care practice 

format. There are four columns in the chart which are the 

activity areas, current responsibilities, assigned responsibili¬ 

ties and action analysis, which describes the specific require¬ 

ments for achieving the targeted goal. Column I refers to the 

activity areas where this particular take-out restaurant has six 

full time food service operators functioning in five areas 
which require at least eight operators based on the food 

volume and number of sales of meals. The current respon¬ 

sibility describes the activities performed presently by the 

operators who record the starting point from which a 

targeted goal should be defined and the means to achieve it. 

At the present time, the current responsibilities are not 

customer health goal oriented. The assigned responsibility 

column attempts to include the data collected for the effec¬ 

tive application of food safety, and the appropriate food 

choices for the customer’s fitness and well-being. The action 

analysis column records the evaluation of the goal achieved 

by listing the customers ideas of what will make or break 

health. 

Comparative Analysis 

The basic objective of the three approaches, traditional 

inspection, HACCP and S.A.F.E., is to provide safe food to 

the customers and minimize the occurrence of food borne 

outbreaks. The inspection report form used in a traditional 
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inspection “indicates where the food contamination |X)ten- 

tialities are, HACCP audits when and how hazards occur and 

S.A.F.E. has the ability to obtain information for what has 

to be done to reduce the incidence of food borne illness.”(12) 

SCAP is an outline of simple measures, procedures leading 

to solutions for the customers health. The traditional inspec¬ 
tion focuses on demerit evaluation in which the safety of the 

food substance is observed megascopically by marking 

violations (demerit items). HACCP looks for any growth 

curve of pathogenic microorganisms to maintain the log 
phase throughout the flow process from receiving to serving. 

The central theme of S.A.F.E. is the understanding of the 

preparation cycle in relation to bacterial contamination and 

growth in a specific menu, and to improve the self inspection 

techniques for a quality product as well as to prevent 

foodbome illnesses. SCAP is a program to resolve the 

problems of faulty food handling practices, abuses, wast¬ 

ages, etc. through effective human factor management such 

as applying the “just in time” philosophy and “job in 

training” principles. 

The take-out Chinese restaurant menu listed 125 items 
of which the largest sale item is fried rice with shrimp or 

pork. The customer food intake contains cholesterol and fat 

contents due to adding up of potentially hazardous foods 

(meat and fish) to the final cooking process where contami¬ 

nation of pathogen bacteria could occur. Besides bacterial 

contamination, food service managers should be aware of 
the fact that “the formation of meat mutagens measured 
according to Ames test is highly dependent on cooking time 
and temperature. Negligible mutagenicity is recorded at 

temperatures around 1(X) degrees Celsius such as boiling, 

microwave cooking, or the short-term frying, stews and 

casseroles. Pan frying, broiling and overbaking are the 

cooking methods that are most likely to produce mutagenic¬ 

ity. The formation of mutagenic activity increases with 

increasing temperature.” (13, 14) The short term stir-fry 

cooking with bite size pieces of meat probably have a 

possibility of negligible mutagenic activity. The problem 

that this establishment is facing, is the limited storage space 

for the many food items on the menu which are occasionally 

or rarely used. The primary emphasis is on the preparation 

and cooking skills of the employees. The environmental 

cleanliness and safety emphasized in a routine inspection 

contributes to the awareness, of food handlers in a take-out 

restaurant, of the contamination factors which then helps in 

the recognition of where problems can occur. The specific 

flow chart in HACCP recognizes the contributory factors of 

contamination in the food chain process. The problems that 

arise in the restaurant due to imbalances, resulting from high 

volume production, takin place in limited time and space and 

the shortage of personnel required for a high quality end- 

product. The take-out restaurant food service workers 

engaged in the production of fried rice understood the 

S.A.F.E. procedures well and were willing to apply them 

because they were convinced that a S.A.F.E. survey looks 

for consumer satisfaction, liability reduction and the 

minimalization of human errors in the food preparation 

processes. In SCAP, the food service operational alogrithm, 

though incomplete, reveals that the ingredient effectiveness 

of fried rice is lost, from the health goals point of view, 

because the customers demand cholesterol, fat and salt in the 

food preparation for their gastronomic satisfaction. The 

coordination of all the activity areas of SCAP by manage¬ 

ment to minimize the errors in work performances could 

resolve problems in the sequence of procedural steps by 

understanding food-health related service issues and taking 
care of self care links in the food product consumption cycle 

of the restaurant. 

Final Analysis 

The optimum level for the efficient and safe operative 

tasks in a restaurant are targeted for maximum profit, but 

often is out of reach due to the shortcomings of operational 

management. This level of efficiency depends on two 

criteria which are the food service workers performance and 

the gross output, which go hand in hand. What causes the 

customers to get sick is something food service managers 

and operators cannot visualize. In this context, it should be 

emphasized that all aspects of any health care services 

should be coordinated in the best interests of the customer’s 

health and well-being. The most challenging issue that a 

food service operator faces is that of time, when a multitude 

of duties are assigned to be finished in a short period of time 

and as a result of it things are done in a hurry. Therefore, 

food service workers often miss details or make errors in the 

completed job especially when things take time. All the 
preventive approaches for food safety such as the traditional 
inspection, HACCP and S.A.F.E. are very useful but they 

fail due to the compression of time and a shortage of workers 

when the job is needed most. 

We have seen that all the approaches are valuable: 

traditional inspection, HACCP and S.A.F.E. have intrinsic 

values which can be used to identify disease prevention. 
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SCAP is more comprehensive because besides the applica¬ 

tion of food safety in preparation, it involves the customer 

who can make menu choices for better health and fitness. 
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Good Laboratory Practices - 
Food Microbiology Laboratories 

Microbiology and Food Safety Committee of the National Food Processors Association*’^ 

The Microbiology and Food Safety Committee of the 

National Food Processors Association consists primarily of 

food microbiologists who have been or are involved in 

microbiological analyses in various laboratories. The com¬ 

mittee has set forth guidelines for minimum acceptable 

practices for food microbiology laboratories in order to 
better evaluate both in-house and contract test laboratory 

practices. A checklist for laboratory units is appended. 

Scope: These guidelines represent the minimum accept¬ 

able laboratory practices for routine food microbiological 
analyses. This document covers recommendations for these 
areas; Personnel, Facilities, Equipment, Operations, and 

Records. 

Personnel 

Supervision: The laboratory supervisor should have the 

proper education, training and experience with the per¬ 

formed analyses and associated biohazards. 

Staff (including lab supervisor): Duties of each position 
should be documented in a job description. All staff should 
be qualified by adequate education, training and experience 

to perform their duties. A continuing education program to 

maintain competence in the field should be developed and 

documented for each individual. 

Facilities 

General: The laboratory should be suitable for conducting 

routine microbiological analyses of food products. The 

laboratory should be temperature-controlled. The laboratory 

should be designed to be easily cleaned, have adequate 

lighting, and have benchtops that are resistant to water, 

acids, alkalies, organic solvents and moderate heat. The 

'Correspondence regarding this paper should be sent to V.N. Scott, The 

National Food Processors Association, 1401 New York Ave., NW, Suite 

400, Washington, DC 20005. 

^Contributors to this article are: Lloyd Moberg (General Mills, Inc.); John 

Humber (Kr<^ General Foods); Virginia N. Scott (NFPA); Dane Bernard 

(NFPA); Daniel Brown (Geo. A. Hormel & Co.); Faye Feldstein (Grace 

Culinary Systems); Thomas Holzinger (Borden, Inc.); J.E. Kennedy, Jr. 

(American Home Foods, Inc.); Patrick J. Konkel (Carnation Company); 

David Marciniak (Welch Foods, Inc.); Robert Otto (Heinz USA); Katie 

Swanson (Pillsbury, Inc.); Janet Walters (Hershey Foods Corporation); 

Tom Graumlich (Procter & Gamble Company); Jeff Kohlhoff (Stokely 

USA); Jairus David (Gerber Products); Don Zink (Carnation Company); 

D.E. Gombas (Kraft General Foods). 

design should also provide adequate containment of the 

worst case microbiological hazard to be encountered. There 

should exist separate or defined areas for the receipt, 

preparation/handling, storage of microbiological samples, as 

well as microbiological analyses. Sufficient work space 

should be available to carry out the work. 
An autoclave should be available, preferably in the 

laboratory, for decontamination of laboratory waste. 

Access to the laboratory, particularly to analytical and/ 

or areas containing potential biohazards, should be limited 

to authorized personnel. 
Animal Care Facilities, if present, should be operated 

according to the standards as specified for experimental 

animals. Federal, State and Local authorities may have 

jurisdiction and specific requirements for such facilities. 

Animals not involved in the work being performed are not 
permitted in the laboratory. 

Laboratories with open windows should have the win¬ 

dows equipped with fly screens. 

An insect and rodent control program should be in 

place. 

Equipment 

General: Equipment should be suitable for the purpose it is 

intended to serve. Equipment should be regularly inspected, 
cleaned and maintained. 
Maintenance Program: For each piece of critical equip¬ 

ment, a log should be kept noting the instrument name and 

serial number, and the telephone number to call for service 

(i.e. instrument’s manufacturer). For equipment not rou¬ 

tinely inspected or maintained, or not used and calibrated 

daily, the log should also document: 

1. Inspection 

2. Cleaning 

3. Scheduled maintenance 

4. Non-routine repairs 

5. Testing 

6. Calibration. 

Each entry should detail the function performed, by 

whom, and the date. 

Equipment Manuals: Written instructions for the proper 

operation of the equipment (usually provided by the equip¬ 

ment manufacturer) should be readily available to the staff. 

The analyst should thoroughly understand the equipment 

operation to the extent determined by the supervisor. 
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Operations 

General: A written Quality Assurance program should be 

available to all personnel. This written program should 

include sections on the Biosafety Program, Equipment 

Maintenance Program, Microbiological Methods, Labora¬ 

tory Control Programs, Stock Culture Maintenance, Sample 

Receipt and Handling, and Records. 

Methodology: All microbiological methods used must be 

clearly written and current. Laboratory manuals and standard 

operating procedures should be available at all times in the 
immediate bench area. Methods should only be used for 
samples on which they were intended. The methods could 

originate from a number of sources: 

1. Scientific Society Methods (AO AC, A ACC, AOCS, 

APHA, etc.) 

2. Accepted Regulatory Methods (FDA-BAM, USDA) 

3. Methods published in a scientific journal 
4. Methods received from other companies 
5. Methods developed internally 

Methods in categories 3,4 and 5 are to be checked for 

reproducibility and accuracy in comparison with accepted 

methods where they exist. Methods in categories 1 and 2 
should be sufficiently tested on the samples in question. 

It is recommended that the laboratory routinely partici¬ 

pate in an Inter-laboratory Check Sample program to verify 

the adequacy of methodology, technique and detection 

capability. 
Procedures: All personnel should use accepted microbio¬ 

logical technique to promote accuracy, to prevent cross¬ 

contamination of samples, and to prevent personal contami¬ 

nation. All personnel should practice good sanitation and 

hygiene. Proper laboratory clothing should be worn, as 
appropriate for their duties. Gloves should be worn when 

working with infectious agents or toxins. Lab coats should 

not be worn outside of the laboratory facility or after 

contamination with pathogenic material. 
A biosafety manual should be developed or adopted and 

made accessible to the staff. Personnel should be advised of 

special hazards and be required to read, understand and 

follow instructions related to those hazards. Policies and 

procedures should be established whereby only persons who 
have been advised of the potential hazard should be permit¬ 

ted to work with the materials potentially containing those 

hazards. 

All reagents should be labelled and Material Safety Data 

Sheets (MSDS) should be available. 

Mechanical pipetting devices should be used and mouth 

pipetting avoided. Mouth pipetting should be prohibited 

when working with hazardous materials (i.e. toxins, patho¬ 

gens, etc.). 

Staff should wash their hands with an antimicrobial 

hand soap after working with potentially contaminated lab 

materials and/or leaving the working area. 

Laboratory Control Program: The following testing or 

inspection should be done at the stated frequency. The 

results of all tests should be kept in a bound log book, with 

each entry initialed and dated. 

Water: 

Bacteriological suitability test - yearly 

Ref: Standard Methods for the Examination of 

Water and Wastewater 

APC (<10,0()0/ml) - monthly 

pH (5.5 to 7.5) - monthly 

Conductivity (>0.2 megohms as resistivity or <0.5 
microohms/cm at 25°C) - monthly 

Free chlorine (zero) - monthly 

Trace metals (Pb, Cd, Cr, Cu, Ni, Zn: <0.05 mg/L) - 

yearly 

Media: 

All media should be dated when received and when first 

used. Discard unopened media after exceeding the expiration 

date of the manufacturer or, if none given, after 2 years. 

Opened media should be discarded after 12 months or if any 

physical (i.e. caking of dehydrated media, drying of liquid/ 

agar media) or functional (i.e. control plate doesn’t work) 
deterioration of the media is observed. Note that some 
Federal, State and Local Lab Certification programs may 

require a shorter time period of acceptability of opened 

media (i.e. discard opened media after 6 months); the more 

stringent requirement should be used. Media should be 

stored as recommended by the manufacturer; if none is 
given, store media < 25°C. 

The pH should be checked on all media when made. 

Keep an initialed log of media pH to provide documentation 

that the reading was made, as well as the result. Media 

should be dissolved and dispersed before sterilization. Agar 
media should be at the prescribed temperature when pouring. 

Adequate procedures should be implemented to assure 

that a medium is performing as intended. Control plates 

(with positive and negative cultures) should be run each day 

a medium is used. An uninoculated control plate should also 
be incubated for each container of prepared media. 

Biochemicals and Serologicals: 

Date these chemicals as they are received and first used. 
Discard on expiration date. Store according to manufacturer’s 
recommendation. 

Temperature Control: All incubators, waterbaths and 

refrigerators should be equipped with known accurate ther¬ 
mometers, or appropriate automatic recording devices, which 

are graduated in tenths of a degree centigrade. Use of more 

than one thermometer in large incubators is appropriate to 

monitor potential temperature gradients. 
Thermometers or recording devices should be checked 

daily and the results (operator-recorded reading or chart) 

kept in an initialed log book. 

All thermometers and recording devices should be 

calibrated yearly using a thermometer certified by the 

National Bureau of Standards. 
Equipment should perform within the manufacturer’s 

stated tolerances. Temperatures should be adjusted, and the 

temperature range maintained, as appropriate for the user, 

or as recommended by authoritative sources. 

Examples of typical temperature settings would include: 
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Incubators; 21°C, 25°C, 30°C, 35°C, 55°C with 

temperature ranges from + 0.5°C to + 1.0°C 

Waterbaths: Fecal coliforms 44.5°C ± 0.2°C or 45.5°C 

± 0.2°C 

Media (tempering) 46° to 49°C 

Refrigerator; Media & micro supplies (1° to 4.4°C) 

Freezer; Samples and stock cultures -20°C to -70°C 

Equipment Control 

Autoclave 

Each autoclave run should be recorded and include the 

date, time, load description, run duration and temperature. 

“Come-up time” should be as short as possible; excessive 

"come-up" should be corrected. 

• Temperature chart changed daily (Autoclaves without 

temperature charts should have the time/temperature of 

each run properly documented. 

• Each run checked for proper time/temperature 

• Use of autoclave taj)e or indicator strip is recommended 

on each batch 

• Biological control (spore strip) run weekly 

• Proper functioning checked at least twice/year by a 

certified autoclave repairman 

Automatic filters (Filamatic) 

Fill volumes should be checked at each filling and after 

autoclaving of dilution blanks. A discard date may be 

included with blanks at a time when evaporation may have 

significantly affected volume. Fill accuracy checked once 

per week or with each change, whichever comes first. 

Balance 

The balances and area around them are cleaned as 

needed to ensure accuracy of the balances. Accuracy checked 

monthly with certified weights, and serviced annually. 

Biological Safety Cabinets 

Should be used when procedures have a high potential 

for creating infectious aerosols, or when high concentrations 

of large volumes of infectious agents are used. Containment 

equipment and other personal protective devices should be 

as recommended for the procedures and organisms (See 

Biosafety in Microbiological and Biomedical Laboratories, 

1st ed., HHS Publication no. (CDC) 84-8395, U.S. Govern¬ 

ment Printing Office, Washington, D.C., March 1984). 

Dishwashing procedures 

All items should be fully cleaned with no remaining 

detergent residue. Toxicity should be checked twice per year 

or after a change (lot or brand) in detergent. Method used 

to test for toxicity should be referenced (i.e. Standard 

Methods for the Examination of Water and Wastewater, 15th 

Edition, 1980, pp. 754 -756). 

Hot air drying oven 

Should be checked twice per year to verify achievement 

of proper temperature. If used for the sterilization of glass¬ 

ware, temperature should be continuously monitored. Veri¬ 

fication of biological control (spore strip) should be run 

monthly. 
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Laminar Flow Hood 

Should be checked twice per year to verify adequacy of 

airflow. Open air plates with general nutrient medium should 

be used to monitor sterility of environment when unit is 

operating. Hood should be operated using manufacturer’s 

guidelines. HEPA filters should be replaced when airflow is 

restricted beyond tolerance or HEPA filter damage cannot 

guarantee sterility. Unit interior surfaces should be disin¬ 

fected with sanitizer before and after use. Infectious agent 

work should not be done in a laminar flow hood, but should 

use the appropriate biological safety cabinet. 

Microscope 
Manufacturer’s recommendation for the use and main¬ 

tenance of the microscope should be followed. Care should 

be taken to prevent contamination of the microscope with 

the microbiological agents being examined. 

Miscellaneous equipment and supplies 

Culture plates, tubes, dilution bottles, pipettes, blenders, 

stomacher bags, WhirlPak bags, etc., should have sterility 

checked on each lot, and results recorded in log book with 

test method referenced. All should be of good laboratory 

quality. 

pH meters 

Slope calibrated with each use or daily, whichever is 

longer. Limit of acceptability on slope should be established. 

pH meter should be checked with both pH 4.01 and pH 7.00 

solutions before each use, with temperature compensation 

noted, or using an automatic temperature compensator. 

Results kept in an initialed log book. 

Work Areas: All work areas should be decontaminated with 

disinfectant every day before and after each use, and after 

any spill of viable material. The concentration and activity 

of disinfectant should be checked at specified intervals. 

Eating, drinking, smoking, gum chewing and applying 

cosmetics are not permitted in the work area. Each labora¬ 

tory should contain a sink for handwashing. 

Air testing and swabbing of preparation and plating 

areas should be conducted monthly to verify freedom from 

contamination. Sedimentation plates should be set out during 

daily plating. 

Hazardous Waste: Any potentially infectious liquid or 

solid waste must be decontaminated before disposal. Prop)er 

biohazard warning signs should be posted on the access door 

to the laboratory. Use of biohazard symbols should be 

restricted to indicate biological hazards; indiscriminate use 

should be prohibited. 

A Standard Operating Procedure for the handling of 

potentially hazardous or infectious waste should be docu¬ 

mented and available to all laboratory personnel. All person¬ 

nel should be adequately trained on the handling of this 

material. Written records documenting this training should 

be maintained. 

Material or equipment contaminated with toxins (through 

normal use or spills) should be appropriately detoxified (e.g., 

botulinal toxin with O.IN NaOH; aflatoxin with dilute 

bleach, etc.). 
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Stock Culture Maintenance: Procedures for the mainte¬ 

nance and containment of stock cultures should be docu¬ 

mented. Records should be kept verifying the original source 

and the proper handling/transfer of stock cultures. All 

personnel handling stock cultures and responsible for main¬ 

tenance should be adequately trained to handle such cultures 

and have good understanding of the nature of the cultures 

being handled/maintained. 

Hazardous Culture Shipment: Shipment of hazardous 

cultures should follow all pertinent regulations. Generally, 

hazardous cultures must be adequately sealed to prevent 

leakage, and then enclosed within 2 additional hermetically 

sealed containers to prevent accidental leakage during han¬ 

dling and shipment. 

Records 

Samples: The following information should be recorded on 

all samples submitted for testing: 

Description and Condition on receipt 

Source 

Quantity 

Lot Number 

Code 

Date 

Subsamples of the tested lots should be retained for 3 

months, or other specified time period as appropriate, under 

appropriate storage conditions. 

Data/Results: All data should be promptly recorded in ink 

in bound laboratory books. Any observations that would 

affect the credibility of the results should be recorded. All 

results should be dated on the date of entry and initialed by 

the person entering the data. Additionally, all recorded data 

should be reviewed, signed and dated by a person other than 

the person making the entries. Computer entry of results 

may be used in place of manual, logbook entry. 

Record Retention: All records should be retained for a 

minimum of 6 months past the shelflife of the product. If 

shelflife is unknown, retain the records for a minimum of 

2 years. 

GOOD LABOnATOnV PIIACTICES ■ FOOD IMCROeiOUXSY LABS 
CHECKUST 

ifidfiODti 

A. Suoatvlglon 

1. Supwvlior hM tha propsr sductton 10 pailorm hit/htr tasks. 
2. Suparvisor hat adaquBle tfaMng tor ths poaUoa 
3. Suparvlaor't sKparlanca la artaqita tor tha potfttoa 

B. Stair 

1. JobdaacripttoniaradocuniartadtoralpoaMont. 
2. Staff mambart hava tha approprMa aducattoa tralnir>g and/or sMpartanca 

tor thair Jobs. 
3. Thara is a continuing aducatlon program tor tha amptoyaas. 

II. FacWtiaa 

A. Genaral 

1. Tha laboratory it sufeabla tor conducting routina mlcrobiotogical tasting. 
2. Tha fadPty har 

a. daftoad araas tor sampla racaipt, handUng, and storaga. 
b. njffldant tpaca to carry out tha work. 
c. adaquata contajnmant of microbictogicai hazards. 
d. an autodava tor daconlamlnabon of wasta. 
a. an insact and rodanl contrd program 
f. laboratory accass rastrictad to authorizad paraomel only. 

III. Eflutomant 

A. Ganarai 

1. Tha aqulpmant is regdarty inspactad. daanad and maHalnad. 

B. Maintenanca Programs 

1. A log SDdsts tor aach placa of crttcal aqulpmant noting nama. sariil 
numbar. and talophona numbar tor aarvidng. 

2. A tog sodsts tor aquipman that is not routtoaly Inspactad or mairtainad. 
or rat usad and caHbratad daly. 

C. Eoutoment Manuals 

1. Tha wrttan Instructions tor aqulpmant oparatlon ara avalabla to tha stall. 

*Provida explanations tor "no* rasponsas 

GOOD LABORATORY PRACTICES - FOOD WCnOBKXOGY LABS 2 
CHECKUST 

*PraMida axplanattona tor *ra^ responaas 

DAIRY, FOOD AND ENVIRONMENTAL SANITATION/DECEMBER 1991 719 



GOOD LABORATORY PRACTICES • FOOD MICROBIOLOGY LABS 
CHECKLIST 

GOOD LABORATORY PRACTICES • FOOD MICROBIOLOGY LABS 
CHECKUST 

_I YES I NO* I 
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E. TtmpOTlurt Cortrete 

1. Al Incubatort. watarfaatht artd rafrlgaratort ara aquippad wKh taiown 
accurate tharmomatart or appropriate tamparatura raconSng davicea 
S).i^ graduated). 

2. Tha tharmomatert ara chacfcad daly and raaiita racordad In a log book. 
3. Tharmomatera ara caUbrated yaarty uterg a cartBad tharmomatar. 

F Fftnmant Conrd 

1. Autodava 
a. Tha temparttura chart It changad daly. 
b. Each nin It chackad for propar temparatura. 
c. A blologicai ooterd It rw waaMy. 
d. Propar furwUonlng It chackad twica/yaar by a cartBad technician. 

2. AutemaUc FBara 
a. FB volumaa ara chackad at aach mng and after autoclaving. 
b. Blanka ara dated (vokjma may ba Inaccinte • avaporatlon). 

3. Balanca 
a Tha halancta and aurTourtfng araat ara daaa 
b. Tha balance acciaacy It chackad morttey wth cartBad waightt. 
c. Tha halanra It aar^ead at teatt annualy. 

4. Biological SMaty Cablnot 
a Biological tafaty cablnatt. tf praaart, ara uaad for procadurat creating 

Macdout aaroaolt or hlc^ oonoanirattona of WactkMJt agents. 

5. DItfwtethIng Procaduraa 
a Al aquipmart it Iraa of datargart raoldua 
b. Tha tcDddly^raa atelut It chackad Mca par year or after change In 

datergarc 

*ProMda tpqjlanallona for *no^ raaponaaa 
*Provlda axplanatlont for "no* raaponaaa 

GOOD LABORATORY PRACTICES • FOOD MICROBIOLOGY LABS 4 
CHECKUST 

720 DAIRY, FOOD AND ENVIRONMENTAL SANITATION/DECEMBER 1991 



Please circle No. 124 on your Reader Service Card 

8 Tfl 

THE NATIONAL FOOD SAFETY 
CERTIFICATION PROGRAM 

SAFEAT 
THE PLATE 
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you can’t play it too safe. 

The Educational Foundation of the National 
Restaurant Association can help. We wrote the 
book on food safety and now we’re doing more by 
offering a dynamic new educational and certifica¬ 
tion program called SERVSAFE!^ 

This comprehensive program educates, tests and 
certifies managers in food safety using our Applied 
Foodservice Sanitation (AFS) course, the industry 
standard for more than 15 years. We provide all 

National Restaurant Association 

course materials from in-house group training to 
independent home study. 

SERVSAFE offers an array of food safety training 
resources to suit the needs of the foodservice indus¬ 
try. In addition to training and certifying managers, 
we provide products and services to train everyone 
from corporate trainers to line employees. Our staff 
can teach instructors how to present an effective 
sanitation course, or we can even conduct the course 
for you. 

Play it safe with SERVSAFE. 
For ordering information, call us toll free at 
1-800-765-2122. 
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The Use of Microwaves in Steriiization 
Martha Diaz-Cinco and Silvia Martinelii, Research Associate 

Research Center for Food Science and Development, P.O. Box 1735, Sonora, Mexico 

Abstract 

A microwave oven was used to attempt sterilization in 

cultures of a sporulated and non-sporulated bacteria, a fungi 

and virus. Additionally experiments were performed to see 

if the lethality to microorganisms is due to microwave 

radiation per se or heat generated by microwave radiation. 

Four types of microorganisms were used: Aspergillus nidulans 

strain 1, Escherichia coli K98, Bacillus subtilis and Bacte¬ 

riophage T 4 r IIA 196. The microwave oven worked well 

with vegetative cells and the sterilization was due to the heat 

generated by microwaves. 

Introduction 

A microwave is an electromagnetic wave with a wave¬ 

length in the range 1 mm to 0.3 mm, (ie, between infrared 

radiation and radiowaves). Substances with high dielectric 

constants such as water absorb microwaves and convert the 

energy to heat. The molecules act as miniature dipoles and 

while oscillating around their axis in an attempt to go to the 

proper positive and negative poles, create intramolecular 

friction; this is manifested as a heating effect. At the 

microwave frequencies, e.g. 915 megacycles, the molecules 

oscillate back and forth 915 million times per second. 

There has been considerable disagreement as to whether 

microwave radiation per se or heat generated by microwave 

radiation is the cause of lethality to microorganisms. There 

is a decrease in the survival of microorganisms exposed to 

microwave radiation once the thermal death point has been 

reached. (Culkin, et al., 1975 ; Dreyfuss and Chipley, 1980). 

Goldblith and Wang were unable to demonstrate per se 

microwave effects in their work concerning irradiation 

(2450 MHz) of E. coli and spores of Bacillus subtilis. 

Lechowich et al, concluded that detrimental effects of 2450 

MHz irradiation on Streptococcus faecalis and Sacharomyces 

cerevisiae were due to the heat generated by the microwaves 

and not to any radiation effects. In a comparison study, 

Grecz et al., claimed that controlled temperature microwave 

heating of suspensions of Clostridium sporogenes PA 3679 

spores was consistently more lethal than conventional heat¬ 
ing. 

The purpose of the present study was to try to establish 

a new method of sterilization using a microwave oven, and 

to compare this with conventional heating and conventional 

autoclave. 

Materials and Methods 

Microbial Growth 
1. A culture of Aspergillus nidulans strain I was obtained 

from Birkbeck college U. of London, London, U.K. 

This culture was grown on Aspergillus Complete Media 

(ACM) which had the following composition weight/lt 

of HjO, glucose 10 g, yeast extract 1 g, peptone 2 g, 

casamino acids 1.5 g, adenine 0.75 g, vitamin solution 

10 ml, salt solution 20 ml, agar 15 g, cultured for 72 

hours at 37°C. A conidial suspension was prepared from 

the cultures using tween 80 and glass beads, in order to 

determine the number of viable spores. These plates 

were incubated for 24 hours at 37°C and colonies 

counted with a colony counter. 

2. A culture of Escherichia coli K98 was obtained from 

Dr. P. Oliver, Cambridge University, Cambridge U.K. 

This culture was grown on Nutrient Agar (NA) (OXOID), 

for 24 hours at 37°C. A bacterial suspension was 

prepared with Nutrient Broth (NB), (DIFCO), under the 

same conditions as above. 

3. A culture of Bacillus subtilis was obtained from Dr. 

S.D. Martenelli, Birkbeck College, University of Lon¬ 

don, London, U.K. The culture and bacterial suspension 

were prepared as described for E. coli. 

4. A Bacteriophage T4 for E. coli was obtained from Dr. 

S.D. Martenelli. 

The viral suspension was obtained: Preabsorption of 

phage to bacteria was carried out by adding the appropriate 

dilution of a T4 to an exponentially growing culture. A small 

test was used and incubation took place at 37°C for 10-20 

min. Then 2.5 ml. of H-TOP AGAR (at 45°C) were added 

to each tube and immediately poured over the surface of an 

H-agar plate. The agar was allowed to set and then incubated 

at 37°C face up for 8-10 hours. The top agar layer from each 

culture described above was scraped off with a bent glass 

spreading rod, and put into a large plastic sterile centrifuge 

tube. Two ml. of broth were added per plate. Then 5 drops 

of chloroform were added to each tube and shaken vigor¬ 

ously for 30 seconds. They were allowed to stand for several 

minutes. 

The cell debris was spun down in a bench top centrifuge 

and the supernatants were saved. Two drops of chloroform 

were added and the tubes were stored in the cold at 4°C. 

When the viral suspension was obtained it was treated in the 

same way as described for Aspergillus nidulans. The dilu- 
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tions were made with L-broth. In the flask inoculum were 

2 X 10’ phage/ml. 

Sterilization Techniques 

1. Spores of Aspergillus nidulans were treated in the 

microwave oven at 56°C for 4', 60°C for 8', 77°C for 

10', 82°C for 20', 85°C for 30' in order to measure the 

effect of such treatments on survival with a control 

without treatment. 

2. The above experiments were compared with conven¬ 

tional heating in a water bath at the same temperature 

and time, to see if there was any “non-thermal effect”. 

Survival curves were then drawn for both treatments. 

3. After these experiments, cells of Aspergillus nidulans, 

E. coli, B. subtilis and Bacteriophage T4 were treated 

with the maximum power 700 W, 2450 MHz specific 

microwave oven, (Model 8910-8950) maximum time: 

30 minutes, temperature 85‘’C, to see if sterilization 

occurred. All suspensions were put in an ice container 

after each treatment. 

4. These experiments were compared with conventional 

heat treatment (water bath) at the same temperature and 

time. 

5. The experiments mentioned above were also compared 

with an autoclave at 121 °C for 15 min. 

6. Additionally, a fungal with an initial number of cells per 

ml. of 4 X 10’ was used as control. The number of E. 

coli initially present were 4 x 10’, for the phage 2x10* 

and Bacillus subtilis 3 x 10’. 

7. Survival percentage was determined by the plate count 

method. 

Results and Discussion 

When Aspergillus nidulans was treated with a micro- 

wave oven and conventional heat the percentage of survivors 

decreased when the time temperature exposure increased 

(Figure 1). Additionally it can be seen that only a thermal 

effect was produced and microwaves did not act on the 

bacteria per se (Figure 1). 

Figure 1. Comparison of conventional heating and microwave oven 
treatment on Aspergillus nidulans strain 1 at different temperatures and 
time of exposure. 

At maximum time, power and temperature in micro- 

wave treatment with Aspergillus nidulans less than 0.1% 

survivors were obtained (Table 1). The same results were 

obtained for conventional heating (Figure 1). With respect 

to autoclave treatment no survivors were obtained. 

As far as E. coli and Bacteriophage T4 0% survivors 

were obtained in all treatments (Table 1). On the contrary, 

depending on culture age, two different results were ob¬ 

tained: 

a) No-survivors were found with Escherichia coli. Bacil¬ 

lus subtilis, and Bacteriophage T4 fresh cultures, how¬ 

ever, Aspergillus nidulans presented less than 0.1% 

survival rate. 

b) Bacillus subtilis old culture was resistant to temperature 

with a 2.0% survival range (Table 1). 

Table 1. Percentages of Survivors for the Different Microorganisms 
at 2450 MHz. 

Microorganism 
Time of 

Exposure Min T(X) 
% of 

Survivors 

Aspergillus nidulans 30 85 < 0.1 

Escherichia coli 30 85 0.0 

Bacillus subtilis 30 85 0.0 
(fresh) 

Bacillus subtilis 30 85 2.0 
(old) 

Bacteriophage T4 30 85 0.0 

The effects of exposing Aspergillus nidulans to tem¬ 

perature ranging from 55°C to 85°C are shown in Figure 1. 

It is seen that the percentage of survivors in conventional 

heating (water bath) and the killing effect was due to heat 

and not to microwave effect as Lechowich et al. concluded. 

At temperatures higher than 56°C the percentage of survi¬ 

vors was low. When the Aspergillus nidulans were treated 

at 85°C during 30 min, only one colony (0.1% survival) was 

found (Fig. 1). It is not known if this result is due to 

thermoresistancy mutation. 

In E. coli. Bacteriophage T4 and Bacillus subtilis fresh 

cultures, there is a strong indication that a perfect steriliza¬ 

tion was reached with microwave oven set at 85°C for 30 

min. However, with an old culture of B. subtilis of the same 

strain, some survivors remained (2% survival). This may be 

due to the presence of spores which are more temperature 

resistant. 

Conclusions 

The microwave oven method can be used as well as 

conventional heating, pasteurization, or tyndalization. Of all 

of these procedures, this method is fastest, but will not 

replace the autoclave method because of the remaining 

spores. This method also requires the microorganisms to be 

in solution. The controversy whether the microwaves per se 
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or the heat produced by microwaves have the killing effect 

in microorganisms is now clear. 
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Investigation of Bacterial Contamination 
of Street-vended Foods 

Yang Ming Liang and Xu Shi Yuan 
Hubei Institute of Foods Hygiene Control and Inspection 
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Abstract Results 

The results of 290 samples of 16 kinds of street-vended 

foods that were collected for examination of aerobic bacte¬ 

rial plate count (total viable count), coliform, salmonella, 

shigella, and cholera or paracholera indicated that the street- 

vended foods were contaminated by bacteria to different 

extent. Of the 16 kinds of street-vended foods, the bacterial 

contamination of hot-dry noodles and meats stewed in soy 

sauce were most serious, in which total viable count were 

66.7% and 70% over IxlO^/gram, respectively; Coliform 

(Most Probable Number) were 71 % and 81.5% over 2.4x 10^/ 

100 gram respectively; discovery rate of shigella were 19% 

and 7.0% separately. 

Street-vended food is a kind of cheap ready-to-eat food, 

made by street food vendors engaged in trade. Due to not 

being able to reach the hygiene standard during manufacture, 

package and sales, the bacteria contamination of street- 

vended foods were quite common and severe. The street- 

vended foods were investigated and examined in Yichang 

City and Puqi City (county level) from July to September 
in 1989 to assess their bacteria contamination. 

Method 

The focus of the investigation is on all kinds of local 

specialties sold by street food vendors in Yichang City and 

Puqi City (county level). 

Field survey 

Designing questionnaire, in which items include sani¬ 

tary condition of environment where food is prepared and 
sold; setting to prevent contamination from flies, dust, and 

rotten food; safety of water supply and disinfection of 

tableware etc. 

Examination of microorganism 
Sampling street-vended foods with bacteria-free method 

and according u China National Standard Methods of Food 

Hygienic Analysis (microbiological section), examining aero¬ 

bic bacteria count, coliform (Most Probable Number), shi¬ 

gella, salmonella, cholera or paracholera. 

The examination of aerobic bacteria count 

The aerobic bacteria count of 290 samples of the 16 

kinds of street-vended foods in Yichang City and Puqi City 

varied greatly, the highest was meats stewed in soy sauce 

and hot-dry noodles, in which geometric means were 2.2x10’/ 

gram and 5.7xl0’/gram, respectively; the samples on which 

aerobic bacteria count was superior to IxlO’/gram account 

for 70% and 66.7%, separately. The next was from cooled 

noodles and popsicle, in which geometric means were 

1.6xl(P/gram and 2.0xl(J* /gram, respectively. It was found 

that the differences of aerobic bacteria count between stewed 

meats, hot-dry noodles, cooled noodles, popsicles and twelve 

other kinds of street-vended foods were statistically signifi¬ 

cant (Table 1). 

Examination of coliform bacteria 

Among the 16 kinds of street-vended foods, the geomet¬ 

ric mean number of coliform (MPN) of meats stewed in soy 

sauce, cooled noodles were 1.2x10^/1 OOgram and l.lxKP/ 

l(K)gram respectively, the samples in which the coliform was 

superior to 2.4xl(J'/100gram account for 81.5% and 84.2%, 
respectively. The next was hot-dry noodles, cold dish and 
popsicle, the geometric means of coliform (MPN) on them 

were 6.5x10’/lOOgram, 5.2x10’/lOOgram and S.OxlO’/ 

l(X)gram. The results showed that the number of coliform 

on cooled food (food not heated or heated very short time 
before sale) was much higher than that on the cooked food 

(food heated sufficiently, before sale). Their difference was 

significant (Table 2). 

The examination of pathogenic bacteria 
Shigella was found in hot-dry noodles, cooled noodles, 

stewed meat, rice, ice-water and steamed stuffed bun. The 

discovery rate of shigella on hot-dry noodles was 19% 

(Table 3). But salmonella, cholera or paracholera were not 

found in any of the 290 samples of the 16 kinds of street- 

vended foods. 

Discussion 

290 samples of the 16 kinds of street-vended foods were 

investigated and examined for microorganism, in which 
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many samples of stewed meat, popsicle, cake, and ice-water 

were not in conformity with the National Microbiologic 

Standard. (Table 4). 

Table 2. The results of examination of conform (MPN) on street- 
vended foods 

Table 1. The results of examination of aerobic bacteria count 
on street-vended foods 

Foods sample 
number 

(portion) 

range of 

examined 
results(/gram) 

geometric 
mean 

(/gram) 

SD P 

hot-dry 

noodles 

21 1.3x10^-5.0x10' 5.7x10® 21.30 
PI :2 >0.05 

meats stewed 
in soy sauce 

27 2.4x1 (P-2.9X10® 2.2x10® 4.95 P1:3-16 <0.01 
P2:3-16 <0.01 

popsicle 

(ice-cream) 

7 2.1x105-1.0x10® 2.0x10* 4.72 P3:4 >0.05 

P3:5-16 <0.05 

cold noodles 19 3.6x105-2.7x10® 1.6x10* 6.88 P4:5-16 <0.05 

P5:6-10 >0.05 

ice-water 20 6.0x10'-8.7x10* 3349 10.13 P5:11-16 <0.05 

P6:7-8 >0.05 

cake 11 9.0x105-6.6x10* 8426 3.18 P6:9-16 <0.05 

P7:8-12 >0.05 

cold dish 19 1.4x105-2.3x10® 3042 6.77 P7:13-15 <0.05 

P7:16 >0.05 
P8:9-12 >0.05 

steamed stuffed 
bun (meat bun) 25 6.0x10’-O.lxlO* 2598 8.23 P8:13-15 <0.05 

noodles 15 7.0x10’-l .7x10® 747 11.74 P8:16 >0.05 

P9:10-16 >0.05 

cooked rice 24 1.0x10’-2.8x10® 794 13.60 P10:11-16>0.05 

steamed bread 10 5.0x10’-3.2x105 621 8.20 P11:12-16>0.05 

cooked meat 
dish 18 1.0x10’-2.4x10* 615 6.00 P12:13-16>0.05 

boiled 

dumplings 

(ravioli) 11 3.0x10'-2.3x10® 320 10.30 P13:14-16>0.05 

cooked vegetable 
dish 18 5.0x10’-3.2x105 393 3.18 P14:15-16>0.05 

fried or steamed 
dumplings 

(ravioli) 11 2.0x10’-8.7x105 200 3.26 P15:16 >0.05 

deep-fried 

twisted dough 

sticks 34 3.0x10’-4.7x10* 721 6.34 

Shigella was found in stewed meat and ice-water (Table 

3). The results indicated that the four street-vended foods 

stated above were contaminated by bacteria severely. The 

other twelve kinds of foods, though there is no National 
Hygienic Criteria to compare to. Table 1 and Table 3 showed 

a very high aerobic bacteria count and coliform bacteria, and 

shigella was even found in hot-dry noodles, cooled noodles, 

steamed stuffed bun, and rice. These results proved that the 

other twelve kinds of foods were contaminated by bacteria 
gravely. 

The place where street-vended foods were prepared and 

sold mainly are located in bus stop/station, dock, side-walks 

near recreation places with poor sanitary environment, and 

lack of essential hygienic setting. From the field survey of 

the street food vendors in Yichang City and Puqi City, those 

who had no fixed place to prepare and sell food, account for 

26% and 11.5% respectively. 

Foods sample range of geometric 

number examinated mean SD P 

(portion) resul1s(/100 (/100 gram) 
gram) 

meats stewed 

in soy sauce 

27 60-24000 1.2x10* 4.76 PI;2-5 >0.05 

cooled noodles 19 <3-24000 1.1x10* 11.50 PI :6-16 <0.01 

P2;3-5 >0.05 

cold dish 19 90-24000 5.2x10® 6.58 P2:6-16 <0.01 
P3:4-5 >0.05 
P3:6-16 <0.01 

hot-dry 

noodles 21 <3-24000 6.5x10® 23.20 P4:5 >0.05 

popsicle 7 40-24000 3.0x10® 17.98 P4;6-16 <0.01 

P5:6-16 <0.01 

rice 24 <3-24000 60 66.48 P6:7 >0.05 

P6:8-16 <0.01 

ice-water 20 <3-2400 48 19.20 P7:8-16 <0.01 

steamed bread 10 <3-930 6.3 12.63 P8:9-14 >0.05 

steamed stuffed 

bun (meat bun) 25 <3-2400 4.5 17.29 P9:10-14>0.05 

P10:11-14>0.05 

deep-fried 

twisted dough 

sticks 34 <3-2400 4.3 15.60 

cooked meat 
dish 18 <3-930 3.3 17.10 P11:12-14>0.05 

cooked vegetable 

dish 18 <3-2400 3.6 12.90 P12:13-14>0.05 

cake 11 <3-150 2.2 5.95 P13:14 >0.05 

boiled dumplings 

(ravioli) 11 <3-430 1.7 6.20 

fried or steamed 

dumplings 

(ravioli) 11 <3 <3 0.0 

noodles 
(in water) 15 <3 <3 0.0 

Table 3. The results of examination of pathogenic bacteria on 
street-vended foods* 

Foods 
Sampling 
number 
(portion) 

Shigella" 

number of positive detected rate 
samples (portion) (percent) 

hot-dry noodles 21 4 19.0 

cooled noodles 19 2 10.5 

stewed meat 27 2 7.4 

cooked rice 24 1 4.2 

ice-water 20 1 5.0 

steamed stuffed 
bun 25 1 4.0 

‘Among the 290 samples salmonella and cholera or paracholera 
were not isolated. 
**S. flexneri mainly. 
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Table 4. The results of assessing stewed meat, popsicle, cake, 
ice-water by National Microbiological Standard (N.M.S.) 

Foods Examination 

number 

Number not 

conformed to N.M.S. 

Rate not conformed 

to N.M.S. (percent) 

stewed 

meat 27 26 99 

popsicle 7 6 86 

cake 11 11 100 

ice-water 20 19 95 

was cooled food. To further promote the management and 

inspection of street-vended foods is very important in 

preventing foodbome disease. 
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These unfixed units had no safe drinking water supply, no 

setting preventing contamination from flies and dust, and no 

cleaned and disinfected tableware, so that it was impossible 

to assure the safety of street-vended foods. Among the 

examination of 34 tablewares for street-vended foods, the 

aerobic bacteria count and coliform on surface of tableware 

were 4.7x10^/ cm^ and 1.4xl{T/100 cm^ on average sepa¬ 

rately. The detected rate of shigella on the surface of 

tableware was 4.7%. These poorly cleaned tableware 

certainly contaminated the street-vended foods directly. 

Exposure of selling street-vended foods on the shelf was one 

of the important contaminating factors 

Most street-vended foods were exposed in open air 

when selling, and therefore bacteria contamination from flies 

and dust could not be prevented. After being on food shelf 

for several hours, the aerobic bacteria count of deep-fried 

foods rose more than ten to one hundred times (Table 5). 

Table 5. The relation between exposure time of selling deep- 
fried food on the shelf and contamination of bacteria 

collected 

time 

exposure 

time 

(minutes) 

sampling 

food number 

aerobic bacteria 

count (geometric 

mean, /gram) 

8 a.m. <15 deep-fried twisted dough 

sticks and deep-fried 
pancake of rice 6 27 

11 a.m. 120-180 deep-fried twisted dough 

sticks and deep-fried 

pancake of rice 6 377 

14 p.m. 240-360 deep-fried twisted dough 

sticks and deep-fried 

pancake of rice 6 3617 

The cooled food or the food heated insufficiently before 

sale were contaminated most severely among the 16 kinds 

of street-vended foods such as stewed meat, hot-dry noodles, 

cooled noodles, popsicle, cold dish etc. These results may 
be related to inadequate operation of sellers and poorly 

cleaned tableware or utensils. 

Conclusion 

This paper investigated 16 kinds of street-vended foods 

in Yichang City and Puqi City. The results indicated that 

the street-vended foods were contaminated by bacteria to 

different degree and the foods contaminated most severely 
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(Pan VII of The Yogurt Story - Past, Present and Future appeared in the October, 1991, issue of Dairy, Food and Environmental Sanitation, pages 583-585) 

Frozen Yogurt 

Introduction 

Anyone visiting a grocery store these days is confronted 

with a plethora of frozen yogurt products in all shapes and 

sizes. There are hard frozen yogurts in different flavors in 

pint, quart and half-gallon sizes in rectangular cartons as 

well as cylindrical containers. Additionally, one can find 

frozen yogurt bars, frozen yogurt sandwiched in-between 

cookies, and even frozen yogurt popsicles. Of course, all 

these products have low-fat and fat-free varieties. That is not 

all. To confound the picture, some of these products do 

contain some yogurt, some have a resemblance of yogurt, 

and some none at all. But all of these products vie for the 

label frozen yogurt. Are there some frozen dairy puddings 

masquerading as frozen yogurt in the marketplace? Food 

editors in national periodicals have lately highlighted this 

issue on the authenticity of frozen yogurt products (2,8,11). 

Need for Standards 
To dispel the current confusion and adhere to the 

concept of “truth in labeling,” it is necessary to have well- 

defined national standards that will be applicable for inter¬ 

state commerce. The need for such standards is overdue. The 

regulatory agencies are keenly aware of this. In May 1991, 

the Food and Drug Administration issued advance notice of 

proposed rule making on standards for different categories 

of frozen yogurt, in the Federal Register (5). Currently there 

are two proposals awaiting public comment. One is from the 

National Yogurt Association (NYA) and the other from the 

International Ice Cream Association (IICA). 

To understand differences of opinion between various 

groups keen on establishing credible standards, it is helpful 

to put the whole issue in proper perspective. Certain observ¬ 

ers contend that a product to be called “yogurt” should have 

the essential attributes of yogurt. The characteristic attribute 

of yogurt is its fermentation by rod-coccus starter resulting 

in the increase in titratable acidity of the dairy mix. The 

distinction is not merely titratable acidity but significant 

developed acidity. That means that the end-product contains 

significant numbers of the rod and coccus cultures as a result 

of their symbiotic growth as well as a reasonable amount of 

their metabolic and cellular by-products. These observers 

cite that these essential characteristics indeed contribute to 

the health-promoting properties of yogurt, which the dairy 

industry should propagate among consumers. Well-informed 

consumers are aware of this. Yogurt has indeed come to be 

a force in the market because it is perceived as a wholesome, 

nutritious and healthful product. The low-fat and fat-free 

varieties have helped this image considerably. Many work¬ 

ers in the industry and the academia (1,8,9) believe that this 
positive impression among consumers should be preserved 

by extending the accepted attributes of yogurt to alt products 

that bear the label yogurt. The consensus among this group 

is that although the total attributes of yogurt would not be 

compatible for the flavors desired in frozen yogurt, which 

is offered as an alternate frozen dairy dessert, frozen yogurt 
varieties should contain at least the acceptable amounts of 

these characteristics that are technologically and organolep¬ 

tically feasible in their production. Such an “acceptable 

amount” would ensure the presence of the distinctive flora, 

metabolic and cellular products of fermentation in quantities 

that would partially qualify for the label yogurt. Such an 
approach would preserve the integrity of the name yogurt in 

the competitive marketplace. 

The second opinion centers around the concept that 

frozen yogurts are special products distinct from regular 

yogurt - “frozen yogurts are marketed and perceived by 

consumers as a separate and distinct category of food that 

shares the essential characteristics of yogurt but that is 

offered and consumed in frozen form and has a unique taste 

and texture” (5). The point of divergence between tlie first 

opinion and the second relates to the extent to which frozen 

yogurt differs from regular yogurt. Some in the frozen yogurt 

industry feel that the flavor profile needed in frozen yogurt 

varieties would not be compatible with including “full or 

partial profile of regular yogurt.” Additionally, they cite the 

need for flexibility in using certain “functional ingredients” 

such as fat substitutes, and processing variations such as 

post-(heat)-processing addition of yogurt culture to the mix 

just before freezing in the manufacture of the “specialized 

product” currently called “frozen yogurt” (1,5). 

The two viewpoints discussed here to a large extent 

represent the stands taken by NYA and EGA. Hence, it may 

be useful to review their proposals. The points enunciated 

by the NYA are as follows: 
1. All or part of the frozen yogurt mix must be inoculated 

with the characterizing yogurt bacteria and subsequently 
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fermented to ensure measurable conversion of dairy 

constituents. Addition of yogurt cultures without the 

opportunity for fermentation is not acceptable because 

the resulting product is not yogurt. 

2. No chemical preservatives or other forms of preserva¬ 

tion, other than refrigeration, be allowed for frozen 

yogurts. Further, the current standard of identity for 

refrigerated yogurt should be amended to prohibit any 

heat treatment after fermentation. 

3. Direct addition of food grade acids or other acidogens 

for the purpose of raising the titratable acidity of the 

frozen yogurt mix to comply with the prescribed mini¬ 

mum be prohibited. 

4. The presence of D(-) and L(+) forms of lactic acid 

should be considered to be a measure of reasonable 

fermentation. 

5. The standard for frozen yogurt should provide that the 

number of viable yogurt organisms present at the time 

of manufacture and before the addition of any bulky 

flavoring ingredients must be at least 10^ per gram as 

enumerated by the standard IDF procedure. 

6. The standard should provide that the culture shall be 

active to the end of the stated shelf life of the product 

as determined by a specified activity test. 

7. There should be specified requirements for titratable 

acidity, fat and solids-not-fat contents, minimum weight 

per gallon, and for the addition of vitamins A and D. 

The foregoing points were mentioned in the comments 

filed by the NYA to the Food and Drug Administration (10). 

The requirements listed by the NYA largely applies to 

regular yogurt and to a great extent protects the integrity of 

the label yogurt in frozen yogurt varieties. Present flavoring 

and freezing technology for frozen yogurt could accommo¬ 

date these requirements. 

The proposals forwarded by IICA to a great extent 

parallel the points put forth by the NYA. The IICA proposals 

would require that all frozen yogurt products undergo 

bacterial fermentation with recognized yogurt bacteria, and 

that no heat treatment be allowed after culturing so that the 

products will contain live bacteria and “characteristics of 

bacterial fermentation that are appropriately associated with 

yogurts.” According to their recommendations, direct addi¬ 

tion of food grade acids or other acidogens to increase the 

titratable acidity of the frozen yogurt mix should be prohib¬ 

ited. Also, no chemical preservation treatment or other 

processes other than refrigeration could be used. The fore¬ 

going requirements agree with the specifications listed by 

NYA. The major area of disagreement relates to the titratable 

acidity value needed in the final mix as a result of fermen¬ 

tation. The NYA has suggested a titratable acidity of 0.5%. 

The IICA maintains that a T.A. of 0.5% is too high. Instead 

they have proposed a value of 0.3% in general, and in 

specific cases less than 0.3% if the initial T.A. of the 

uncultured mix was less than 0.15%. The rationale offered 

by the IICA for the lower T.A. is that normally the 

uncultured frozen mix would have a T.A. of 0.15% and a 

pick up of another 0.15% (to give a final T.A. of 0.3%) “is 

recognized by the industry as the level at which fermentation 

or culturing becomes identifiable as having been initiated" 

(5). 

The normal T.A. of fresh milk ranges from 0.13 - 0.16% 

expressed as lactic acid. As the solids level is increased by 

the addition of non-fat milk powder in yogurt mixes, the 

initial acidity increases. So, depending upon the solids 

fortification, the acidity of the heat-treated mix may range 

from a low of 0.15 to a high of 0.18%. A titratable acidity 

requirement of 0.3% in the final mix would thus represent 

a pick up of 0.12 - 0.15%. This increase in acidity as the 

IICA claims represents a stage “at which fermentation or 

culturing becomes identifiable as having been initiated.” In 

yogurt fermentation, the early stages are almost totally 

dominated by Streptococcus thermophilus. The initial acid¬ 

ity is to a large extent contributed by the coccus. There is 

very little growth or increase in the numbers of Lac¬ 

tobacillus bulgaricus. Because of this, the numbers of the 

rod are very low (not anything more than what was added 

as starter) during early stages of fermentation. Therefore, at 

the stage that could be identified as “initiation of fermen¬ 

tation or culturing,” there will hardly be any rods in the mix 

or any of their cellular or metabolic by-products. The acidity 

requirement of 0.5% in the mix would represent a pick up 

of 0.32 - 0.35% which would need a fair amount of 

fermentation, at which stage some measurable amount of 

rod growth and accumulation of their by-products could be 

detected. The distinguishing features of yogurt include the 

presence of appreciable numbers of coccus and the rod, and 

their by-products. The requirement of 0.3% or less thus 

would not satisfy the stipulation “that all frozen yogurts 

contain the essential bacteria (in sufficient numbers) and 

characteristics of bacterial fermentation that are appropri¬ 

ately associated with yogurts.” 

If a sufficient portion of the frozen yogurt mix were 

cultured with yogurt starter to completion as in regular 

yogurt, and proportionately mixed with uncultured mix to 

arrive at a desired acidity, there will be enough numbers of 

both the rod and the coccus and detectable amounts of their 

cellular and metabolic by-products. Frozen yogurt made 

from such a mix would come closer to maintaining the 

integrity of the label yogurt. In the final analysis, whatever 

is decided on this vexing question, it is important that 

consumer credibility and confidence are preserved so that 

the dairy industry could carefully nurture this “goose that 

lays the golden eggs” (1). 

Manufacture of Frozen Yogurt 
Manufacturing procedures for frozen yogurts vary so 

much that it is difficult to provide a standardized procedure 

that could be used with suitable modifications to suit any 

specific requirement. It would, however, be useful to discuss 

this in the context of the evolution of the product that is today 

offered as frozen yogurt. Frozen yogurt actually had its birth 

pangs in the latter part of 70’s. In one of the earliest papers 

by Kosikowski entitled The Evolution and Technology of 

Frozen Yogurt (7), he states “Technically, frozen yogurt is 

yogurt or flavored yogurt which is frozen in ice cream 

freezers with the introduction of air to give about a 50% 

overrun.” According to him, unlike regular yogurt formula¬ 

tion which contains fluid milk and added milk-solids-not-fat, 

frozen yogurt mixes may contain more sugar than what is 

used in flavored yogurt, plus food grade acids like citric. The 
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sugars added may consist of sucrose and com symp solids 

to the tune of 7 to 15%. Additional sugar could also come 

from fruit preparations. He provided two sample formula¬ 

tions in that article, one with a higher protein but a lower 

level of carbohydrate and the second one with a lower 

amount of protein and a higher content of sugars. The 

formulations consisted of the following: 

Components MIX 1 MIX 2 

Cream 10% Fat 131.7 147.2 
Skim Milk 526.5 460.1 
Skim Powder 36.0 6.1 
Stabilizer 4.0 4.0 
Sucrose 72.0 110.4 
Com Syrup Solids - 42.2 

770.2 770.0 
Yogurt Starter“ 28.8 30.6 
Fruit Preserves'" 201.0 199.4 

Total 1000.0 1000.0 

All values given are in pounds. “Added after blending, 

pasteurizing and cooling. ‘’Added after incubation of inocu¬ 

lated mix and cooling. 

The overall process consists of blending the ingredients 

well and pasteurizing the mix at 170°-180°F for 30 min. 

followed by homogenization at 1700 psi. single-stage while 

hot. The mix is then cooled to 108°F, and inoculated with 

3 - 4% of an active yogurt starter. The inoculated mix is 

incubated at the set temperature for 3-4 hr., then rapidly 

cooled to 40°F and flavors are added, and frozen. It is 

interesting to note that Dr. Kosikowski had addressed in that 

paper all the issues that are currently being discussed in 

developing credible standards for frozen yogurt. 

Another early publication on the manufacture of frozen 

and soft-serve yogurt is that of Chandan (3). Dr. Chandan 

has discussed some of the marketing considerations in 

addition to the manufacturing of frozen yogurt. According 

to Chandan, most mixes contain 1.5 to 2.0% milk fat, 13 to 

15% nonfat milk solids, gelatin (stabilizer) 0.15 to 2.0% (250 

Bloom), 7 to 10% cane sugar, 4 to 5% com symp solids (24 

to 26 DE) or 3 to 5% if DE equals 36. The total solids content 

of such a mixture will range from 24.6 to 32.2%. The 

processing steps involved are as follows: 

1. Half the amount of sucrose, gelatin and nonfat dry milk 

are added to the standardized fluid milk using a powder 

horn and thoroughly blended. Half the amount of 

sucrose is used at this stage so that the yogurt fermen¬ 

tation is not retarded because of high sugar concentra¬ 

tion. 

2. The blended mix is pasteurized at 190°F for 40 min. or 

195°F for 20 min. 

3. The hot mix is cooled to 135° to 145°F and homog¬ 

enized at 1500 psi. at the first stage and 500 psi. at the 

second stage. 

4. The mix is then cooled to 111°F, transferred to an 

incubation tank and an active yogurt starter is added. If 

bulk starter is used a 2% inoculum is adequate for long 

set (usually overnight) or 5% for the short set method 

(usually 3.5 to 4.0 hr). 

5. After mixing the inoculum, the tank is held at the setting 

temperature undisturbed until pH reaches 3.9. When this 

pH value is attained, the curd is broken with simulta¬ 

neous cooling to 71° to 75°F. 

6. The cooled yogurt is passed through a homogenizer 

without any pressure to smoothen and texturize the 
product. 

7. Emit is added at this stage at 15 to 20% level plus the 

remaining amount of sweetener in the form of a pasteur¬ 

ized solution. The sweetened, flavored product is blended 

to uniformity. 

8. The mix could then be frozen with an overmn of 50 to 

60% for hard pack. For soft-serve, freeze at 18° to 19°F. 

It should be emphasized here that the production method 

detailed by Chandan involves complete fermentation of the 

initial mix, which is then followed by the addition of 

sweeteners and flavors. The product would thus have the 

tartness embellished with adequate amount of sweetness and 

flavors that are accentuated by the taitness. 

Collins (4) in one of the early papers on frozen yogurt, 

provided the following formula for the mix: Butterfat - 1.5 

to 2.5%; Non-fat milk solids - 10 to 12%; Cane sugar - 8 

to 10%; Com syrup solids - 9 to 11%; and Stabilizer- 0.2 

to 1.0%. This author also recommended that yogurt portion 

of the mix should be prepared and cultured first. Sugar, 

stabilizer, water etc., should be blended separately, pasteur¬ 

ized and cooled to 80° to 90°F and then mixed in with the 

yogurt portion. The blended mixture is flavored and frozen. 

In this procedure also complete fermentation of the yogurt 

portion is recommended. 

The alpha-Hoyer division of the alpha-Laval Company 

presented a detailed description for industrial production of 

frozen yogurt at the American Cultured Dairy Products 

Institute Conference held in 1977 (16). In that paper, several 

useful pointers are given. The presentation is addressed more 

towards overcoming problems associated with freezing mixes 

having a relatively higher acidity. The major problems 

encountered in using mixes with higher acidity according to 

the report (16) are stability and oxidation. During freezing 

of mixes with higher acidities, whipping air into the product 

to obtain overrun resulted in oxidative changes during 

storage of frozen yogurt. To avoid that, nitrogen gas could 

be used. Also, the outlet temperature from the freezer need 

to be maintained at a lower point (21°F) for a more acid mix 

because lactic acid lowers the freezing point of mix. 

Emulsifier/stabilizer selection for yogurt mixes should 

be carefully made because denatured protein (acid precipi¬ 

tated protein) does not have the same whippability and foam 

stability as regular ice-cream mixes. According to that report 

most vegetable stabilizers form a “gritty structure which 

results in syneresis.” The paper warned that mere substitu¬ 

tion of ice-cream stabilizers for frozen yogurt was not 

advisable. 

Tharp, in two papers appearing in 1978 and 1980, 

summarized various practices used in the industry at that 

period in manufacturing frozen yogurt (13,14). These pub¬ 

lications should be consulted for details on mix compositions 

and processing variables. Similar information could also be 

found in the paper by Grosser (6). 
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The heydays of early versions of frozen yogurt lasted 

from about 1976 to early 1980’s. Then for all practical 

purposes, there was a lull in their widespread distribution. 

What caused the sudden disappearance of a product that had 

the potential of capturing the fancy of the consumers? No 

definitive answers could be given for that trend. According 

to Ann Meyer (8), some experts claimed that “.... tart flavor 

was at least partially responsible for the downfall of the first 

commercial frozen yogurts introduced in early 1970s.” 

Additionally it was felt that the product was either gummy 

or icy and did not taste like ice cream. The product, however, 

had greater numbers of viable yogurt bacteria. That did not 

mean that a widely acceptable product could not have been 

made using a fully fermented mix. In the same report, Ann 

Meyer has quoted Karl Kepner of the University of Florida 

to confirm the foregoing statement....“Most firms put the 

product out there, without designing a marketing program 

with it. They anticipated just getting it out there was 

enough.” To this it may be added that the manufacturers 

failed to do their homework as far as research and develop¬ 

ment was concerned in solving some of the objections raised, 

by the proper choice of stabilizer systems, suitable sweetener 

combinations, and compatible flavorings. Possibly the pric¬ 

ing of the product in relation to ice cream was higher. The 

most important factor, however, was probably the timing. 

American consumers were not as conscious as they are today 

about fat, cholesterol, and “healthy” foods containing desir¬ 

able lactic acid bacteria. There is also more emphasis on 

nutritional foods today. Again to quote Ann Meyer (8) 

“Kepner has noticed a difference in the second crop of frozen 

yogurts. Consumers like the products’ sweeter taste and 

creamier consistency. And companies are supporting the 

products with promotions that hype the nutritional benefits.” 

(The emphasis in the quote is mine). 

Frozen Yogurt Scene Today 

Looking at the widespread distribution and immense 

popularity of frozen yogurt among consumers young and old 

alike, we can say frozen yogurt has really come of age. What 

is probably needed is an identity of its own. This would come 

about once standards are adopted. Currently, frozen yogurt 

products fancy themselves as “ice cream clones!” Tieszen 

and Baer (15) did a survey of commercial frozen yogurts 

sold in retail stores in Brookings and Sioux Falls, S.D. and 

Minneapolis, MN. in 1988. They examined the samples for 

protein content, total solids and fat, ash content, freezing 

point, pH and titratable acidity. Further they also analyzed 

them for microbial content by Standard Plate Count, Colif- 

orm Count, and Direct Microscopic Count. The last men¬ 

tioned test allowed them to estimate the presence of yogurt 

culture components. Frozen yogurt samples they obtained 

were vanilla, chocolate, and strawberry. Their results showed 

that the fat content of samples varied from 1.69 to 5.94%. 

Protein ranged from 1.61 to 4.19%. The values for total 

solids and ash were highly variable. The T.S. ranged from 

a low of 28.83% to a high of 37.6%. Ash fell between 0.7 

to 1.06%. Freezing point, which is a reflection of dissolved 

solids especially the sugars, varied from a low of -4.36°C 

to a high of -2.13°C. The pH of vanilla varied from 6.37 to 

7.10; and that of chocolate ranged from 6.36 to 7.10. 

Correspondingly, the titratable acidity was between 0.12 to 

0.22% for vanilla and for chocolate between 0.14 to 0.24%. 

The pH of strawberry frozen yogurt was lower (4.37 to 5.70), 

which the authors pointed out as being contributed by the 

strawberry (T.A. varied from 0.37 to 0.87%). The microbio¬ 

logical analysis showed that the products had good sanitary 

standards, and most of them had live yogurt bacteria as 

revealed by specific plate counts. The DMC tests also 

showed the presence of both the coccus and rod. Their 

conclusion was that the composition of market samples of 

frozen yogurt was highly variable. And, from the acidity and 

pH values obtained, vanilla and chocolate flavored varieties 

had little or no developed acidity; and, in strawberry vari¬ 

eties if the acidity contributed by the fruit is discounted the 

probable extent of fermentation of the total or partial mix 

would be marginal. The survey results obtained by the South 

Dakota researchers (15) largely reflect the common varia¬ 

tions in manufacturing practices which are as follows: 

* Fermenting the yogurt base to a low acidity and freezing 

the low acid mix. 

* Fermenting a portion of the mix and combining with the 

rest of the mix such that the acidity in the final mix is 

low. 

* Making up a suitable mix, pasteurize, cool and add 

yogurt starter culture concentrate and immediately freeze. 

In all the procedures listed the flavor is added before 

freezing. In all of the processes listed above although there 

may be “sufficient numbers” - 10^ to 10^ yogurt bacteria/ml 

- of starter organisms, the product would have undergone 

little or no fermentation. 

Some of the reasons given for the low acid products are: 

low acid allows the use of flavors such as chocolate, coffee 

etc., low acid products do not exhibit a “curdy melt,” low 

acid products are sweeter like ice cream which the consum¬ 

ers prefer. Research to overcome these objections is neces¬ 

sary. These problems are not insurmountable. A recent study 

of the composition and microbiological quality of commer¬ 

cial soft serve frozen yogurt sold around Gainesville, FL area 

by Schmidt and co-workers showed a wide variation in their 

composition and microbial content (12). In this study also 

a wide variation in pH and T.A. values were noted. The pH 

values ranged from 6.1 to 7.1 and the acidity values ranged 

from 0.18 to 0.42%. These readings reveal that very little, 

if any, developed acidity was present in the samples. 

An example of the formulation and processing that 

could be used to produce a frozen yogurt product compa¬ 

rable to what is available in the market is given below: 

Base Yogurt Mix 

Cream 40% 4.57 Skim Milk 0.2% 96.57 

Milk 3.25% 66.77 NFDM 3.43 

NFDM 5.99 

Cane Sugar 

Com Sweetener 

14.70 100.00 

(80%) 7.50 

Stabilizer 0.23 

Emulsifier 0.24 

100.00 
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Process the base mix. Determine the T.A. of the mix. 

Heat-treat the yogurt mix, cool to setting temperature, and 

culture until a predetermined T.A. Chill. The T.A. of the 

yogurt mix is based on the blend ratio used and the acidity 

desired in the final freezing mix. Suppose a blend of base 

mix; yogurt of 85:15 were to be used such that the acidity 

of the freezing mix is 0.33% and assuming that the acidity 

of the base mix equals 0.19% the calculations are made as 

follows: 

Desired Final Acidity (0.33) - Acidity of Base Mix 

Proportion of Yogurt Desired (15) 

which is equal to 0.93. The acidity of the yogurt mix should 

be 0.93. The blended mix should be frozen with an overrun 

of 80 to 100% at a draw temperature of 22° to 23°F. Flavor 

is blended in before freezing. Variations of this procedure 

could be used. 

What of the Future? 
Lxtoking at the phenomenal growth of frozen yogurt 

products in the past couple of years, there is likely to be 

increasing sales. The dairy industry has been in the forefront 

in providing the American consumer with safe, wholesome, 

nutritious, well-defined products. If this credo of supplying 

the consumers with top quality products conforming to 

definite standards of identity is adhered to, with full com¬ 

mitment, the future of all dairy products including frozen 

yogurt is bright. And, frozen yogurt may be the brightest star 

in the dairy firmament. 
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News 

ISSC Recommends Consumer 
Message on Raw Shellfish 

The Interstate Shellfish Sanitation Conference (ISSC), 

at their annual meeting in mid-August in Ft. Lauderdale, FL, 

recommended to all states an expanded consumer informa¬ 

tion initiative to inform immuno-compromised individuals 

of the health risks associated with the consumption of raw 

molluscan shellfish containing the bacterium Vibrio vulnifi¬ 

cus. 

The ISSC is comprised of state health regulatory offi¬ 

cials, federal agencies, the shellfish industry, and academic 

representatives and is the principal body that develops 

molluscan shellfish sanitation guidelines for incorporation 

into the National Shellfish Sanitation Program (NSSP) 

which is administered by the Food and Drug Administration 

(FDA). 

According to Ken Moore, Chairman of the ISSC, "this 

initiative will provide accurate information concerning the 
safety of molluscan shellfish and advise specific individuals 
with certain pre-existing medical conditions not to consume 

these products raw." He also stated that "by endorsing this 

new initiative the ISSC, shellfish regulatory officials, and the 

shellfish industry have taken an aggressive and responsible 

step toward reducing incidence of illness from Vibrio vulnifi¬ 
cus." 

As a part of the expanded consumer information initia¬ 

tive, the ISSC also approved the development of a compre¬ 

hensive consumer education program targeted toward allied 
health professionals. According to Ken Moore, "dieticians, 
nurses, internal medicine physicians and support staff at 

alcoholic prevention centers have direct and daily contact 

with those individuals who are at-risk from eating raw 

molluscan shellfish. These health professionals should 
deliver the health message to those consumers who are at- 
risk." 

The education effort is expected to be implemented in 

the autumn of 1991 and will be part of a comprehensive 

program which the ISSC and FDA will develop to address 

the Vibrio vulnificus problem. 

The Conference also adopted a decision-making proce¬ 

dure to address disease causing organisms which appear in 

molluscan shellfish. The procedure will ensure rapid assess¬ 

ment of growing areas which may be implicated when 

incidence of illness occurs. This procedure may assist in 

identifying harvest areas which have potential for causing 

illness. 
The National Advisory Committee on Microbiological 

Criteria in Foods presented time/temperature control recom¬ 

mendations for proper harvesting, handling and distribution 

of molluscan shellfish which will be reviewed by the ISSC 

for possible inclusion into the NSSP. 

A new Aquaculture Section was adopted by the General 

Assembly and the Conference will recommend that the 1991 

revision of the National Shellfish Sanitation Program con¬ 

tain, for the first time, specific performance requirements for 

aquaculture operations. 

International Dairy Foods Association 
Labeling Workshops 

There are three issues that will have significant impact 

on packaged dairy products in the next few years — Label¬ 

ing! Labeling! and Labeling! 

When Congress passed the Nutrition Labeling and 

Education Act of 1990 (NLEA) it changed the entire 

spectrum of labeling and packaging food products. Manag¬ 

ing this change will create a formidable challenge for every 

dairy foods company. These changes will impact every facet 

of your business - from regulatory compliance to advertis¬ 
ing and promotion and product formulations. 

FDA has just published (November 8, 1991 Federal 

Register) approximately twenty proposed regulations to 

implement the NLEA. New rules about mandatory nutrition 

labeling; use of product descriptors such as "light" and 

"free"; ingredient labeling; cholesterol and fat descriptors; 

and health claim messages are just a few of the many areas 

that will require label changes. You will have to make 

decisions on brand names, positioning of products in the 

marketplace, and packaging designs that will affect your 

entire operation. How will these decisions be made? When 
will you be required to change your label? What are the new 

rules? These are just a few examples of what you will need 

to consider. 

That's why we are conducting three national Labeling 

Workshops in the beginning of 1992. These preliminary 
workshops will clear up much of the confusion and allow 

companies to begin planning for the changes. The workshhops 

will discuss the latest information and provide you with 

Washington "insider" insight into the proposed regulations. 

Although the regulations are not final, there are a number 

of things you need to do now to be ready when the final 

regulations are issued. 

Who should attend? If you received this information, 

probably you! Just about anybody who has involvement 

with how products get labeled, packaged, and formulated 

should attend. There will be many programs where labeling 

will be discussed but there will only be three workshops on 
dairy products where the information you need will be 
discussed by the experts who handle these issues on a daily 
basis. 

For more information contact the IDFA Marketing and 

Training Institute, 888 Sixteenth Street, NW, 2nd Floor, 

Washington, DC 20006-4103, (202)296-4250. 
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Army Veterinarians Play Key Role in 
Desert Storm Readiness 

Seventh Medical Command veterinary services’ support 

to Operation Desert Shield and Desert Storm was two- 

dimensional. First, a 30-member veterinary detachment 

deployed from Europe to Saudi Arabia in September 1990. 

Second, veterinary food service personnel inspected several 

thousand tons of food destined for Southwest Asia between 

August 1990, and March 1991. 

In late August of last year, 7th MEDCOM was notified 

that the skills of veterinary support personnel from U.S. 

forces in Europe were required for Desert Shield operations. 

Soldiers with their necessary equipment from three locations 

in Germany - Berlin, Muenchweiler and Augsburg — 

formed the 483rd Medical Detachment (Veterinary Services) 

and assembled at Landstuhl Army Regional Medical Center 
for final preparations. The unit departed Sept. 10 and was 

one of the first support units to arrive in the gulf. 

The 483rd was the pivotal veterinary detachment in 

Southwest Asia. It assumed the bulk of the food plant 

sanitary inspection mission and began inspecting facilities 

throughout Saudi Arabia, the United Arab Emirates, Oman, 

Bahrain and Qatar. 

Later on, when U.S.-based veterinary detachments ar¬ 

rived, the 483rd trained and provided expertise to food 
inspection units in all the U.S. armed forces. Personnel from 

the 483rd also assisted preventive medicine specialists in the 

inspiection of dining facilities upon request. 

Though the 483rd was one of the first combat service 

support units to arrive in Southwest Asia, it was one of the 

last to return to home station. The final elements returned 

to Germany on Sept. 10,1991. After hostilities ended in the 

gulf region, the soldiers of the 483rd supported food inspec¬ 

tion, civil affairs and animal welfare missions in Kuwait. 

The success of the 483rd and the veterinary service 
specialists who remained in Europe during Operation Desert 
Shield and Desert Storm can be attributed to several factors. 

The skills acquired during the daily European food inspec¬ 

tion mission, scheduled unit training and participation in 

major military exercises -- all contributed to their superlative 
performance. 

Any questions regarding the article should be addressed 

to: Headquarters, 7th Medical Command, Attn: Public Af¬ 

fairs Office, APO NY 09102-3304, or telephonically at 49- 

6221-172706. 

In Memory of these lAMFES Members 

William Carroll Frazier, 1895-1991 

Honorary Life Member of lAMFES 

William Carroll Frazier, Emeritus Professor of Bacte¬ 
riology at the University of Wisconsin-Madison, died on 
August 21, 1991, Just five weeks before his 96th birthday. 

A native of Madison, Dr. Frazier attended the University 

of Wisconsin and earned the B.S. degree in 1917 and the 

Ph.D. degree in 1924. For the next 10 years he did research 

in the Dairy Division, United States Department of Agri¬ 

culture, Washington, DC, but in 1934 he returned to the 

University of Wisconsin to start a new program in food 

microbiology. Dr. Frazier was a professor in the department 

for 32 years, 12 of them as chairman. After serving as 

chairman, he returned to full-time teaching and research in 

1955. The years from 1955 until his retirement in 1966 were 

among the most productive of his career. 

Throughout his faculty experience Dr. Frazier taught 

courses in dairy and food microbiology. In the early years 

he also taught discussion sections and laboratories in general 

bacteriology. He was an excellent teacher, well organized, 

thorough and businesslike, but not stodgy or dull. He was 

fair and patient with his students and he had a wonderful 

sense of humor. Dr. Frazier was the author (and later co¬ 

author) of Food Microbiology, a popular and widely used 

textbook; co-author of Microbiology, General and Applied, 

a textbook for beginners; and co-author of laboratory manu¬ 

als for general, dairy and food microbiology. 

Dr. Frazier approached research in the manner of 

Babcock, Russell and the other greats of the Wisconsin 

Agricultural Experiment Station. First and foremost, he 

never forgot who he worked for. The people of Wisconsin 

paid his salary and the people of Wisconsin deserved his 

service. He did not do research just to have fun or to satisfy 

his personal curiosity; he did research to solve problems that 

needed to be solved. These traits and attitudes emerged on 

his first job, when he and his associates at the U.S.D.A. 
worked out the complicated bacterial interactions involved 

in the manufacture of Swiss cheese. They were equally 

evident in later studies on the microbiology of market milk, 

concentrated milk, brick cheese, Cheddar cheese and alfalfa 

silage. He worked out the microbiological bases for prac¬ 
tical systems of handling milk in bulk on the farm. He did 

pioneering studies on heat resistance and moisture require¬ 

ments of bacteria important in foods; and he explored a host 

of other problems of immediate importance to society. 

During World War 11, for example, he shifted his research 
emphasis to penicillin production in direct support of the war 

effort. Projects such as these brought Dr. Frazier into close 

contact with faculty in other departments. He was a team 

player and got along well with everyone. During his 

research career Dr. Frazier supervised the training of 32 M.S. 
and 30 Ph.D. candidates. He published about 90 scientific 

papers. 

Dr. Frazier joined the Society of American Bacteriolo¬ 

gists (now American Society for Microbiology) in 1920. He 

served the Society as Councillor, Secretary-Treasurer (2 

years). Program Chairman (4 years). Associate Editor of 

Bacteriological Reviews (14 years), and Associate Editor of 

the Journal of Bacteriology (7 years). He was named an 

Honorary Member of ASM after he retired. Dr. Frazier was 

a Life Member of the American Dairy Science Association, 

Charter Member of the Institute of Food Technologists, 

Honorary Life Member of the International Association of 
Milk, Food and Environmental Sanitarians, Fellow of the 
American Association for the Advancement of Science, and 

Member of the Wisconsin Academy of Arts, Letters and 

Sciences as well as the Washington, DC Academy of 

Science. 

Dr. Frazier is survived by his widow, Hildegarde; a son. 
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William R. Frazier; a sister, Mildred Bruff; three grandchil¬ 

dren and five great grandchildren. 

Howard H. Ferreira 

Howard H. Ferreira, 73, passed away August 21, 1991. 

A Rockford resident since 1952, he retired from Dean Foods 

Co. in 1983, as corporate quality control plant inspector. He 

was a registered sanitarian in the state of Illinois holding a 

state license for structural pest control. 

Mr. Ferreira was the former president of the Dairy 

Technology Club; member of the Agriculture Council since 

1940; long-time member of lAMFES; former president of 

the Illinois Milk, Food and Environmental Sanitarians; in 

1982 he received the Harold Bamum Industry Sanitarian of 

the Year award presented by the lAMFES in Louisville, KY; 

and also the Robert M. Scott Award at the 1982 Environ¬ 

mental Laboratory Seminar in Springfield. 

Survivors include his wife, Dorothy; three sons, David 

Ferreira, Moorhead, MN, Allen Ferreira, Indianapolis, IN, 

and Steven (Patricia) Ferreira, Livermore, CA; six grand¬ 

children and one great-grandson. Predeceased by parents 

and one grandson. 

Ralph B. Smith 

Ralph B. Smith passed away in June, 1991. Mr. Smith 

was a Dairy Food Specialist at the California Department of 

Food and Agriculture, Tulare, CA. He has been an lAMFES 

member since 1988. 
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Food and Environmental Hazards to Health 

Acute and Chronic Poisoning from Residential 
Exposures to Elemental Mercury - Michigan, 
1989-1990 

From May 1989 through November 1990, eight epi¬ 

sodes of elemental mercury exposure in private residences 

or schools in the Untied States were reported to the Agency 

for Toxic Substances and Disease Registry (ATSDR). The 

case studies in this report document two of these episodes 

(both in Michigan) of residential mercury poisoning - one 

involving acute mercury exposure, and the other, chronic 

exposure to elemental mercury. These episodes illustrate the 

differing clinical and toxicologic manifestations of acute and 

chronic mercury poisoning. 

Episode 1. On August 7, 1989, four adult occupants 

(two men and two women ranging in age from 40 to 88 

years) of a private home were hospitalized for evaluation of 

nausea, diarrhea, shortness of breath, and nonspecific chest 

pain. During hospitalization, the patients experienced pro¬ 

gressive dyspnea and pulmonary insufficiency. On August 

11, investigators learned that one of the patients had been 

smelting dental amalgam in a casting furnace in the base¬ 

ment of the home in an attempt to recover silver from the 

amalgam. Mercury fumes released during the operation 

apparently had entered air ducts in the basement and had 

circulated throughout the house. 

Because of this mercury vapor exposure, chelation 

therapy with dimercaprol was initiated in the patients. On 

August 12, urine mercury concentrations from three of the 

patients ranged from 94 to 423 pg/L; serum mercury 

concentrations from two patients were 127 and 161 pg/L. 

Despite chelation therapy and vigorous ventilatory sup¬ 

port treatment, the condition of the patients continued to 
deteriorate. All of the patients died within 11-24 days after 

exposure to the mercury vapor. The cause of death was 

considered to be mercury poisoning, which resulted in adult 

respiratory distress syndrome and subsequent respiratory 

failure. Postmortem mercury concentrations in organs from 

the four patients were 300-2100 pg/g (kidney), 3-2400 

pg/g (liver), <1-1(X) pg/g (brain), and 1-150 pg/g (lung); 

concentrations in blood ranged from 58 pg/L to 369 pg/L. 

Measurements of ambient indoor air concentrations of 

mercury taken 11-18 days after the exposure were as high 

as 786 pg/m^ in the basement and 912 pg/m^ on the first 

floor. The house was extensively cleaned to reduce the 
mercury contamination; however, decontamination efforts 

did not reduce indoor air mercury concentrations to an 

acceptable level, and the house was subsequently demol¬ 

ished. 

Episode 2. On August 21, 1989, a young girl was 

admitted to the hospital because of impaired gait. She was 

diagnosed as having a postinfectious viral syndrome and was 

discharged on August 23. On September 11, she was 

readmitted to the hospital when she could no longer walk. 

On September 19, an older sister of the patient was admitted 

to the hospital with similar symptoms. Clinical evaluation 

of both girls revealed numbness in the fingers and toes, 

absence of deep tendon reflexes, elevated blood pressure, 

and an elevated level of protein in the cerebrospinal fluid. 

Mercury poisoning was diagnosed, and chelation therapy 

was started in the two children. Subsequently, on October 

3, their asymptomatic brother was hospitalized for a chela¬ 

tion challenge, which detected a substantial mercury load. 

After chelation therapy, the brother remained 

asymptomatic, and the older sister improved and was dis¬ 

charged from rehabilitation therapy. The index patient had 

numerous residual neurologic abnormalities, including vi¬ 

sual field defects, mild upper and lower extrem.ity weakness, 

and some emotional lability. 

Subsequent investigations revealed that earlier that 

summer about 20 cm^ of liquid mercury had been spilled in 

the boy's bedroom. Examination of the house using a 

mercury vapor analyzer detected indoor air mercury concen¬ 

trations of 10-40 pg/m^. Clean-up efforts included removing 

carpet from several areas in the house, replacing the carpet 

and wooden subfloor in the bedroom where the spill oc¬ 

curred, and commercially cleaning all other carpet and 

furniture. 

Editorial Note; Although the toxic properties of elemental 

mercury have been recognized since at least the 15(K)s, 

occupational and residential exposures to mercury remain a 

source of poisoning. 
Although death is an infrequent outcome of acute 

exposure to mercury, the first episode described in this report 

illustrates the clinical progression following exposure. 

Patients are usually asymptomatic during the first 1-4 hours 

following acute exposure to high air concentrations of 

mercury vapor. Symptoms start abruptly and may include 
fever, chills, nausea, general malaise, and respiratory diffi¬ 

culties (shortness of breath, pain and tightness in the chest, 

and paroxysmal coughing). In severe cases, pulmonary 

edema may cause death within a few days. 

After inhalation, elemental mercury is readily absorbed 

through the alveolar membranes and transported by blood 

to the brain and other tissues of the nervous system. Mercury 

is rapidly converted by the blood to mercuric ions, which 

are then excreted in the urine and feces. Diagnosis of 

mercury toxicity is aided by the detection of elevated 

concentrations of mercury in blood or urine samples. 

Background urine concentrations of mercury in persons with 
no unusual exposure to mercury ranged from 1 to 25 pg/L; 

95% of such urine samples contain <20 pg/L. Although 

urine mercury concentrations correlate poorly with manifes¬ 

tations of mercury poisoning, symptoms may appear when 

the urine mercury concentrations exceed 300 pg/L. In 
unexposed persons, blood mercury concentrations are usu¬ 

ally <3 pg/L, but may be substantially higher in persons with 

a high dietary intake of fish. 
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Residential and occupational cases of mercury poison¬ 

ing more commonly result from chronic exposures, as 

illustrated by the second episode described in this report. 

Spilled mercury gravitates to cracks in the floor and into the 

pile of carpets. Even though it may not be visible, the 

mercury can slowly volatilize indoors and may lead to 

chronic mercury poisoning through inhalation exposure. 

Vacuuming a contaminated area may facilitate the spread of 
mercury vapor throughout the house. 

The potential for indoor mercury exposure is increased 

when indoor air exchange is reduced (e.g., when doors and 

windows are kept closed). Warm air from heating ducts and 

vents may enhance volatilization when circulated over 

spilled mercury. Mercury vapor concentration is likely to 

be higher near the floor, and children may be exposed to 

higher concentrations of mercury than adults. 

The vagueness of the early clinical signs of central 

nervous system (CNS) toxicity characteristic of mercury 

poisoning often result in misdiagnosis. If exposure to 

mercury continues, the severity of symptoms may progress 
as a function of mercury concentration, length of exposure, 

and individual sensitivity. The CNS toxicity of mercury is 

both neurologic and psychologic. Fine tremors in the 

fingers, eyelids, and lips are early signs of mercury toxicity. 

Tremors in the hands and arms may interfere with precision 

movements and impair skills such as handwriting. Common 

psychopathologic symptoms include depression, irritability, 

exaggerated response to stimuli, excessive shyness, insom¬ 

nia, and emotional instability. 

Potential sources of elemental mercury in the home 

include mercury switches and mercury-containing devices 

such as thermostats, thermometers, and barometers. Family 

members may also bring into the home elemental mercury 

obtained from laboratories, dental offices, or other industrial 

sources. 

In the ATSDR Toxicological Profile for Mercury, the 

minimal risk level (MRL) for chronic inhalation exposure 

to elemental mercury was determined to be 0.3 pg/m^ An 

MRL is an estimate of the daily human exposure to a 

chemical that is likely to be without an appreciable risk of 

deleterious (noncarcinogenic) effects during a specified 

period of exposure. Chronic inhalation exposure to elemen¬ 

tal mercury concentrations below the MRL would not be 

expected to result in adverse health effects. 

MMWR 6/14/91 
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Sanitary Design 

A Mind Set (Part VI) 
Donald J. Graham 

Senior Food Technologist 

Sverdrup Corp. 

St. Louis, MO 

The main idea behind these articles is to create an 

awareness of sanitation in all aspects of food plant design, 

construction, renovation, operation and processing. This 

concept was affirmed in the sanitation presentations at the 

1991 Food and Dairy Show in Chicago. There were a 

number of references to "philosophy," "attitude," and an 

overall consensus that sanitation must become a part of the 

thinking of everyone connected with a food processing 

operation. The battle against food-borne illness is not 

becoming any easier with the identification of organisms 

previously unidentified as causative agents. Therefore, 

everyone's attention to all aspects of food processing and 

plant sanitation is the MIND SET we are striving to create. 

The FDA "Dairy Products Initiatives Preliminary Status 

Report" makes the statement: "Airborne contamination is 

strongly suspected as the cause of some pathogenic contami¬ 

nation. A comprehensive assessment of the air supply and 

utilization, both processing and ventilation air should be 

conducted." 

Unfiltered air and negative air pressure in plant areas 

where the product is exposed are both major causes of 

microbial contamination in the plant environment. Heating, 

Ventilation and Air Conditioning (HVAC) systems are as 

important to sanitary design as the design and construction 

of floors, walls and ceilings. 

One of the first considerations of the processing plant 

design is positive air pressure zones. The zone with the 

highest pressure should be the area where the product is last 

exposed to the open air. Normally this area is where the 

prepared or formulated product is packaged and sealed. The 

air from this zone flows outward to the processing/prepara¬ 

tion zone. From there the air flows outward to the warehouse 

and the ingredient or other reception areas. It has been found 

that dust collection systems perform better if used in an area 

under a positive pressure. Outside air makeup is not always 

needed but can be blended with reused, filtered inside air. 

This makes it easier to maintain the recommended positive 

pressure condition of 10% over the designed exhaust capac¬ 

ity of the ventilation systems. If the HVAC system is 

correctly designed, whenever an outside door is opened a 

person can feel the air stream exit the building. 

Unfortunately, most older plants and many of the newer 

plants have so many exhaust fans that they create negative 

pressure within the plant. In a negative air pressure situation, 

whenever an outside door or window is opened the incoming 

breeze brings in air containing water, gases, dust, chemicals, 

virus, bacteria, yeast, mold, pollen, insects and other debris 

contaminate the food and food contact surfaces. Micro¬ 

organisms exist in air as passengers, within moisture drop¬ 

lets and as isolated organisms. This continual influx of 

unfiltered air makes the overall cleaning and sanitation of 

the plant, equipment, overhead pipelines, and other struc¬ 

tural features much more difficult to clean and keep clean. 

A well filtered air intake system reduces potential product 

contamination and makes the cleanup of the plant easier and 

quicker. Directly related to the air pressure in the plant is 

tbe number of air turns necessary to maintain clean air, 

remove any odors, smoke or other air contaminates emanat¬ 

ing from the process. USD A mandates a minimum of six 

air turns per hour in inspected meat, poultry and egg plants 

under FSIS continuous inspection. The number of air turns 

depends on the typ)e of processing taking place in the plant 

and must be designed by a competent HVAC engineer to fit 

the facility and the process. 

The air intakes and the design of the duct work are key 

elements in the sanitary design of the entire HVAC system. 

If a precast double tee roof is used, the duct work can be 

made an integral part of the roof by putting sheet metal 

across the legs of one of the tees. However, if this method 

is used the concrete must be sealed to prevent organisms 

from getting a food-hold in the concrete and causing con¬ 

tamination to the rest of the plant. Access ports should be 

provided every eighteen to twenty feet so the interior of the 

duct can be cleaned. If suspended duct work is chosen round 

ducts are preferred. Square or rectangular ducts should be 

installed tight to the ceiling and caulked to prevent access 

to the top of the duct. Suspended square ducts with either 

a sloped or rounded top preventing debris from collecting 

and making the tops easier to clean is the next best design. 

The duct itself must have doors every eighteen to twenty feet 

to permit cleaning of the interiors. It must have a double 

wall cleanable casing with a good closed cell insulation 

sealed between the walls. Under no circumstances should 

there be open insulation on the inside of the duct work. It 

becomes wet from condensation, traps dirt and can spread 

contamination throughout the plant since it is impossible to 

clean. Swab tests should be performed on the duct interiors 

on a periodic basis to track microbial counts. Plates should 

be exposed to plant air to monitor in-plant microbial air 

quality. Fiberglass batts are not recommended anywhere in 

a food plant and should never be used in or on duct work. 

The ducts should be hung with standard straps or from a 

trapeze hanger as long as the trapeze hanger is not equipped 

with all-thread rods which is not acceptable in a food plant 
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due to the difficult and time consuming task of trying to 

clean all the dirt out of all the threads. A job for a person 

and a toothbrush. All flange seams should be caulked with 

a good grade caulking. In dry handling plants the longitu¬ 

dinal seams should be continuously welded to prevent insect 

infestation. 

The air intake units are usually mounted on the roof of 

the facility. The units should be filtered to a degree 

demanded by the quality of the incoming air and the 

contamination potential of the product being produced in the 

plant. Usually the filters in a standard installation remove 

particulates fifty microns or larger. However, there are 

filters that will remove particulates the size of a virus (.01 

microns). In high insect areas, an insect screen can be placed 

ahead of the 'filters. It should be easily accessible for 

frequent cleaning to prevent interruption of the air flow. The 

type of filters used also depend on the use of the air. Is it 

to be heated, cooled, humidified, dehumidified or used as is? 

Is it to be used directly on the product or just as a space 

conditioner? These are some of the questions that must be 

considered when selecting the type of filters to be used. 

The ideal air system can be summarized as follows: 

It cools and/or heats to the degree required 

It humidifies and/or dehumidifies to the degree required 

It filters for clean air 

It keeps duct work out of the processing room 
It is not a source of contamination 

It distributes the air to the necessary places 

It pressurizes the room 

High smog areas, heavy dust areas and other areas high 

in air contaminants require well designed air handling 

systems to prevent product contamination. 
The design of exhaust stacks and their location in 

relation to the intake air equipment is an important design 

issue. The exhaust stacks should have a hood to keep out 

rain and snow and to prevent downdrafts. The openings 

should have a noncorrosive insect screen with a half inch 

mesh over them. A well designed stack has a self closing 

damper to close it off when not in operation. 

The location of the exhaust stack on the roof should not 

cause the exhaust air to be picked up by the intake ducts. 

A good design places the exhaust stack higher than and 

ideally downwind of the intake ducts. When renovating 

older plants and adding equipment that requires ventilation, 

care must be taken in placement of the exhaust and/or the 

intake ducts so the intake ducts are not in line with dirty air 

exhaust ducts. It is small oversights like the misplacement 

of ducts that can and do cause contamination problems in 

food processing plants that sometimes take months and 

many dollars to track down. 

Pipe hangers, duct hangers and conduit hangers are 

always a point of discussion in a properly designed plant. 

The basic criteria for these hangers is no flat surfaces for 

dust, debris etc., to collect and they must be strong enough 

to secure the pipe they are supporting. In a plant that is 

designed to sanitary criteria pipe hangers should not be hung 

using all thread rod or unistrut (B-Line Channel). Most 

construction packages contain references to the use of both 

all-thread and unistrut. The engineer must be constantly 

alert against the use of both of the above. All-thread rod 

is not easily cleanable unless someone uses a toothbrush. 

Unistrut also falls in the uncleanable category. 

Some suggested designs for pipe hangers or holders are: 

Trapeze type fabricated with flat plate vertical supports with 

round horizontal members welded to the flat plate. The 

preferable material is stainless steel but under some condi¬ 

tions and in some areas galvanized and/or black iron can be 

used. Other designs include flat plate with holes bored in 

it. Usually conduit is threaded through these plates hung 

from the ceiling. Some hangers are fabricated using square 

closed end tubing turned at a 45 degree angle so the pipes 

rest on the angle. Pipe clamps are another discussion area. 

Many of them have flat surfaces, exposed threaded bolts and 

are not considered sanitary Compromises usually have to 

be made in this area since there are very few, if any, 

completely sanitary pipe clamps and supports. A periodic 
cleaning and sanitizing procedure is needed to supplement 

pipe hanger design efforts. Other supports include single bar 

hangers extending out from the walls that carry single pipes, 

as well as tubular frames that can carry multiple pipes. All 

of the hanger types mentioned have been used successfully 

in food plants. Plants should stay away from hangers that 
are constructed with flat horizontal members and any that 

will provide a hiding place for insects and microbes. Pipe 

hangers should be constructed so they are simple, easy to 

clean and to keep clean. All openings must be sealed and, 

if round or square tubing is used, the ends must be welded 

shut. Sometimes floor pipe supports are used but they are 

usually difficult to clean around. 

A final reminder - No all-thread rod or unistrut should 

be used in a sanitary new plant design or plant renovation 

especially for pipe hangers or conduit support. 
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Industry Products 

95T/8220 Turbidimeter 
System Wins Governor's New 
Product Award 

A new turbidimeter system designed by 

Great Lakes Instruments, Inc. was recognized as 

a winner in the Governor's 22nd Annual New 

Product Award Competition. 

The microprocessor-based 95T/8220 sys¬ 

tem meets the stringent requirements of clean 

water applications, measuring ultra-low turbidity 

levels, as well as levels to 100 NTU. The system 

consists of a unique pulsed light, four-beam 

sensor and an analyzer/controller which com¬ 

pares measurements using a radiometric method. 

This innovative measurement technique cancels 

out error factors due to drift, gain and light source 

aging, producing highly accurate, stable read¬ 

ings. 

Preprogrammed diagnostic routines con¬ 

tinuously poll both the system memory and 

sensor signals to detect system problems. The 

diagnostics provide early warning and failure 

alerts for mechanical, electronic, software, and 

maintenance problems. The system also features 

automatic color compensation, a bubble rejecting 

sample chamber and continuous zero point check. 

The system is ideal for critical monitoring and 

controlling of raw water, potable water, filtered 

water and final product clarity. 

Great Lakes Instruments, Inc., is a leading 

instrumentation specialist in the measurement 

and control of pHA)RP, conductivity, flow, level, 

dissolved oxygen and turbidity to the process, 

power and water/wastewater industries. 
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ductivity, Resistivity, TDS, Salinity, D.O., and a 

variety of Ion Selective Electrodes. The new 

integrated Probe Sonde includes these measure¬ 

ments, plus Turbidity and Depth. 

For a free 15 page full color catalog; 

Solomat Instrumentation - Stamford, CT 
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Labconco Offers Video on 
New Protector® Controiied 
Atmosphere Giove Box 

Labconco Corporation has produced a video 

detailing the full line of Protector® Controlled 

Atmosphere Glove Boxes. This ten minute full 

color video includes close up views and demon¬ 

strations of key features and benefits. Specifica¬ 

tions, dimensional data and accessory informa¬ 

tion are also provided. 

The video introduces the Protector Fiber¬ 

glass Controlled Atmosphere Glove Box in six 

models. Features of the box which are detailed 

include a pressure relief bubbler, pressure control 

module, and purge/fill control module. 

In addition to fiberglass models, the 

Portector® Controlled Atmosphere Glove Box 

comes in stainless steel lined models. All Pro¬ 

tector Glove Boxes are factory tested while 

pressurized with helium at 8 inches water gauge. 

Each box has no detectable leaks greater than 

Iff* cc's per second, or 31.55 cc's per year. 

For a free copy of the Protector® Con¬ 

trolled Atmosphere Glove Box Video: 

Labconco Corp. - Kansas City, MO 

Please circle No. 266 
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RubbAir Introduces a New 
Rigid Traffic Door 

RubbAir Door has introduced a new rigid 

traffic door specifically engineered to withstand 

heavy motorized traffic even in areas of high 

humidity and temperature extremes. 

Designated the Poly-Kor XHD, the new 

door "provides a degree of strength and durability 

that, until now, has not been available in a rigid 

traffic door" according to Jim Collins, General 

Manager for the company. He added that, "the 

unitized, welded construction of the Poly-Kor 

XHD consists of a rugged, lightweight tubular 

aluminum frame, welded aluminum stile and 

high strength aluminum rivets. PGA facings, 

available in a full range of colors, won't dent, 

chip, peel or corrode." 

Standard features of the Poly-Kor XHD 

include: full perimeter air seals; full width, 24" 

high double-glazed vision panels; safety cush¬ 

ioned nosing; 42" high heavy duty, tear-drop 

bumpers; and corrosion resistant hardware. All 

door materials are USDA, MPI approved. 

Each Poly-Kor XHD door is custom manu¬ 

factured for a specific door opening and is a full 

1 3/4" thick. The door is completely insulated 

with closed cell urethane foam to provide maxi¬ 

mum environmental separation. 

RubbAir Door Division, 
Eckel Industries, Inc. - Ayer, MA 
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on vour Reader Service Card 

742 DAIRY, FOOD AND ENVIRONMENTAL SANITATION/NONEMBER 1991 



Control One Offers 
Temperature and Humidity 
Data Loggers 

CONTROL ONE sets new standards in the 

data acquisition industry. The latest innovative 

product line from CONTROL ONE is their new 

multichannel and single channel Temperature 

and Humidity data loggers which offer the high¬ 

est accuracy and reliability compared to any that 

are found in the industry. These recorders match 

peiformance with highly sophisticated instru¬ 

mentation which are used in scientific applica¬ 

tions throughout the world. Now for the first 

time temperature and humidity monitoring sys¬ 

tems are available at a low cost and can be used 

in the monitoring of temperatures and humidity 

conditions in distribution, storage and transport 

of perishable goods around the world, various 

scientific and environmental studies, USDA cer¬ 

tification of fruits and meat and poultry process¬ 

ing, FDA monitoring of food safety and imple¬ 

mentation of HACCP program, aquaculture, 

nurseries, HVAC, refrigeration and a variety of 

other applications. 

The new CONTROL ONE temperature 

recording systems has an accuracy 0.1 deg. 

Celcius throughout its 10 year lifetime without 

the need for calibration. A substantial cost saved 

compared to others which requires calibration 

every time they are used. CONTROL ONE 

humidity recorders also offer high accuracy in 

that it will maintain a 1% accuracy with a range 

of 5% to 95% relative humidity throughout its 

lifetime. 

All CONTROL ONE systems are portable, 

fully PC programmable, tamperproof and rugge- 

dized for harsh environments. They can collect 

over 250,000 measurements in its solid state 

memory and fully epoxied including lithium 

batteries will guarantee operation for the next 10 

years. 

CONTROL ONE, INC. - Stamford, CT 
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PHT-422-1 PH Transmitter 
from Presto-Tek Corp. 

The Presto-Tek model PHT-422-1 indus¬ 

trial pH transmitter is designed to accommodate 

virtually all process loop applications. The 

instrument includes a LCD display for continu¬ 

ous monitoring and simplified calibration. Po¬ 

tentiometers for zero, span, pH Cal and slope are 

easily reached for calibration. A fixed resistor 

may be used for manual temperature compensa¬ 

tion, or choose our combination pH/thermistor 

electrode for automatic temperature compensa¬ 

tion. The user may scale the 4-22 mA output for 

full 0-14 pH range, any 5, any 2, or any 1 pH 

units. 

Presto-Tek Corporation - 

Los Angeles, CA 

Please circle No. 269 
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Safe Handling of Chlorine 
Dioxide Video 

Drew Industrial Division, a leader in chlo¬ 

rine dioxide technology, announces completion 

of a comprehensive video cassette covering all 

aspects of safe handling and generation of chlo¬ 

rine dioxide in aqueous solutions. 

This video introduces chlorine dioxide and 

its common application areas, followed by cor¬ 

rect site requirements, personal protective equip¬ 

ment, safe handling and storage of all chemicals 

used in the generation of chlorine dioxide and the 

standard safety features important in the con¬ 

struction of chlorine dioxide generators. The 

new video program becomes part of Drew's 

safety training program for plant personnel uti¬ 

lizing chlorine dioxide generation equipment. 

A collection of 45 years' experience in 

specific housekeeping, spill response and emer¬ 

gency notification requirements is shared with 

Drew's customers. 

Drew Industrial Division, Ashland Chemi¬ 

cal, Inc., a subsidiary of Ashland Oil, Inc., is a 

major supplier of specialty products and services 

for the industrial water and wastewater treatment 

markets. 

Drew Industrial Division - Boonton, NJ 
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Tri-Clover Introduces New EH 
Series Pump Brochure 

A new two-color, four-page brochure fea¬ 

turing the EH Series line of high capacity, low 

shear centrifugal pumps is now available from 

Tri-Clover, Inc. 

The catalog details the EH Series pumps, 

which are available in three sizes, and offer a 

choice of either Tri-Clamp®, Bevel Seat or 

Flanged connections. The EH Series also fea¬ 

tures five different seal types - including Carbon 

Rotary, Water Cooled Rotary, Packing Gland, 

Packing Gland With Water and Latex to meet all 

your application needs. These various seals are 

clearly outlined, and usage recommendations are 

supplied in the brochure as well. In addition, 

there is also a complete dimension chart to help 

in choosing the proper size pump to meet your 

process requirements. Series EH features a 

unique one-piece "Bow-Tie" impeller design to 

handle delicate products gently. 

Headquartered in Kenosha, Wisconsin, Tri- 

Clover, Inc. is a leading manufacturer of sanitary 

stainless steel valves, pumps and fittings, as well 

as flow control, batch/weigh and Clean-in-Place 

(CIP) systems. Founded in 1919, Tri-Clover, 

Inc. is now a member of the Alfa-Laval Group. 

Tri-Clover, Inc. - Kenosha, WI 
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"Turn-Key" Hydrostatic Level 
Measurement System 

The new Model 7690 Liquid Level Mea¬ 

surement System from Computer Instruments 

Corp is a complete, packaged system designed to 

meet virtually any industrial level-measurement 

need. It is ready for use immediately upon 

installation and includes self-diagnostics for de¬ 

tecting fault conditions. Housed in a Nema-4X 

enclosure, the Model 7690 provides standard 

electrical output signals, local indication, and can 

be calibrated for measuring depths from 2.5 

inches through 100 feet. 

The Model 7690 senses hydrostatic pres¬ 

sure through a controlled purge of gas from a 

sensing element mounted in the liquid-contain¬ 

ment vessel. This provides highly accurate and 

reliable level detection, regardless of surface 

foam, mist or turbulence. The 7690 system is 

readily applied to monitoring the level of corro¬ 

sive, hazardous, molten, or cryogenic liquids, as 

well as water, chemical feedstocks, fuels or 

process liquids. 

The gas purge technique allows the Model 

7690 to be a "remote observer" of hydrostatic 

pressures; the system is isolated from the mea¬ 

sured media and can be located away from the 

vessel at any convenient location. This allows 

easy access for field testing and calibration, as 

well as for service and repair. The remote 

installation provides low long-term maintenance 

cost, and facilitates direct, in-place certification 

for EPA or other requirements. The 7690 does 

not require service at the measurement point, and 

personnel are not exposed to the media. 

The integrated Model 7690 package in¬ 

cludes all the components requited for complete 

purge gas control, and incorporates a specialty 

pressure transducer. Proprietary techniques are 

used to filter the pressure fluctuations generated 

by the gas purge. While many plants have used 

purge-type level measurement by assembling 

discrete components, the Model 7690 has been 

developed as a standard product for this purpose. 

The installed cost of this system is therefore quite 

low, and the instrument includes a comprehen¬ 

sive O & M manual. 

Computer Instruments Corp. - 

Westbury, NY 
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E.I.L Instruments, Inc. 
Introduces the EC-1000: The 
Latest in Environmental and 
Load Controllers 

Customer and employee comfort and en¬ 

ergy expense control is an essential combination 

in today's competitive marketplace. The EC- 

1000 can help reduce the costs of heating, cool¬ 

ing, lighting, and other time controlled loads in 

a variety of facilities. 

The EC-1000 was designed as a multi-zone 

heating and air conditioning system capable of 

controlling up to 16 separate zones. Additional 

abilities include multi-channel time clock func¬ 

tions, facility power monitoring, demand control, 

logic statement control and anti-condensate heater 

control for refrigeration applications. Outputs 

are connected via easy-to-use quick connects, 

creating an innovative concept which limits in¬ 

stallation and service time, translating into money 

savings. 

Additional features of the EC-1000 are: 

• Multi-Line Liquid Crystal Display for 

easy programming and interrogation. 

• Fully programmable by keyboard or re¬ 

mote. 

• Quick display of all setpoints, tempera¬ 

tures, status, run-times and historical logging. 

• Housed in a rugged metal enclosure, 

designed to protect the equipment in the me¬ 

chanical room environment. 

• Remote communication via modem to 

P.C. style computer 

Main unit input power to the EC-1000 is 12 

VAC via 120/12VAC Transformer. Dimensions 

of the EC-1000 are I8"W x I3"H x 7"D. 

E.I.L. Instruments, Inc. - Sparks, MD 

Please circle No. 273 
on vour Reader Service Card 

In-line: Sensors for Food 
Processing 

BTG is a world leader in the supply of 

process control instrumentation for municipal 

and industrial applications. We have extensive 

experience in pulp and paper, chemical and food 

processing, power utilities and municipal waste- 

water applications. Our Process Control Divi¬ 

sion has published a newsletter which is now 

available to all process control professionals in 

the food processing industry. 

Titled "In-line: News about in-line sensors 

for food processing", this newsletter highlights 

successful BTG instrument/sensor installations. 

These installations are helping various customers 

comply with increasing mandated environmental 

regulation. Additional articles discuss how cus¬ 

tomers use BTG in-line sensors to increase pro¬ 

ductivity and quality through accurate and reli¬ 

able monitoring. 

BTG, Inc. - Decatur, GA 
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Hi-36 Polyester Film Reduces 
Costs, Aids Source ' 

Reduction Efforts 

Packagers and converters can significantly 

reduce costs and contribute to source reduction 

programs without sacrificing performance with 

Hi-36 Film, a new chemically-treated, high- 

performance polyester from HIMAC, INC. 

The new film offers significant cost sav¬ 

ings, since the 36-gauge film offers up to 25 

percent greater yield than its 48-gauge counter¬ 

part. The increased yield also provides convert¬ 

ers with longer equipment mns before changeover, 

reducing downtime. 

Hi-36 Film also cuts the amount of material 

entering the waste stream at the source by 25 

percent compared to 48-gauge. In combination 

with one or more substrates, the film decreases 

overall packaging material by approximately 10 

percent. 

In addition, the thinner Hi-36 Film utilizes 

proprietary film treatments and additives and 

exhibits better flex-crack resistance than thicker 

films to provide excellent moisture and oxygen 

barriers. This provides flexible packaging made 

with Hi-36 Film with increased product shelf- 

life. 

The high-quality production of the new 

film also offers better metallization and cold seal 

adhesion than traditional 48-gauge chemically- 

treated polyester films. 

HIMAC, INC. - Danbury, CT 
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Self-cleaning Strainer, Water 
Conservation Design 

Now, a self-cleaning strainer assembly that 

doesn't dump precious water down the drain. 

Hayward Industrial Products has found the way 

to minimize loss of backwash water to waste by 

combining the Hayward Strain-O-Matic self¬ 

cleaning strainer with a cyclone separator. The 

addition of controls to monitor operation allows 

optimum performance. Piping and mounting all 

components on a skid facilitates installation and 

lowers cost. 

Self-cleaning strainers utilize a portion of 

the strained fluid to reverse flow back through the 

straining element. This fluid lifts the debris from 

the screen and carries it out of the strainer to 

waste. The amount of fluid required to accom¬ 

plish cleaning is dependent upon the solids load¬ 

ing. It can amount to several percent of the total 

line flow when backwashing. Normally the 

backwash discharge is piped to a sewer or re¬ 

turned to the source. However, there are appli¬ 

cations where this fluid cannot be dumped to a 

municipal sewer or local stream. 

With the Hayward Model WCD (Water 

Conservation Design) 596, the backwash fluid is 

piped to a cyclone separator. Here the heavy 

particles are removed and the outflow from the 

separator is returned to the system. Fluid loss is 

minimal, less than 1%. Periodic dumping of the 

concentrated waste from the separator is per¬ 

formed manually or by automatic valving oper¬ 

ated by the control system. 

All components necessary to control and 

monitor the operation are included. This includes 

valves, gauges, differential pressure switch and 

control panel. Mounting all the components on 

the skid provides a compact package which lends 

itself to ease of installation. 

Applications for WCD strainers are found, 

especially, in treating cooling tower water and in 

process or power plant cooling systems. 

Hayward produces Strain-O-Matic strain¬ 

ers in pipeline sizes from 2" through 60". Strain- 

O-Matic LDP models are also available for low 

pressure or pump suction applications. Addition¬ 

ally, Hayward Industrial Products, Inc. manufac¬ 

tures a complete line of simplex and duplex 

basket strainers. 

Hayward Industrial Products - 
Elizabeth, NJ 
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Federal Register 
Department of Agriculture 

Office of the Secretary 

Semiannual Regulatory Agenda: October 1991 

Agency: Office of the Secretary, USDA. 

Action: Semiannual regulatory agenda. 

Summary: This agenda provides summary descriptions of major and 

nonmajor regulations being developed in agencies of the U.S. Department 

of Agriculture in conformance with Executive Order 12291 "Federal 

Regulation." The agenda also describes regulations affecting small entities 

as required by section 602 of the Regulatory Flexibility Act, Pub. L., 96- 

354. 

USDA has attempted to list all regulations and regulatory reviews 

pending at the time of publication, except for minor and routine or repetitive 

actions, but some may have been inadvertently missed. There is no legal 

significance to the omission of an item from this listing. Also, the dates 

shown for the steps of each action are estimated and are not commitments 

to act on or by the date shown. 

For further information contact: For further information on any specific 

entry shown in this agenda, please contact the person listed for that action. 

Requests for copies of the agenda should include a self-addressed, 

stamped envelope and be directed to: Regulatory Agenda, OBPA, Office 

of the Secretary, Room 147-E, Administration Building, U. S. Department 

of Agriculture, Washington, DC 20250. 

Dated: August 23, 1991. 

Marvin Shapiro, 

Chief, Legislative, Regulatory, and Automative Systems Division. 

Abstract: The proposal clarifies and updates provisions of the regulations 

in response to changing industry practices, program direction, and policy 

interpretation. Changes to reflect current industry practices would affect 

grading room requirements, references to the tape used to seal cartons, and 

the reuse of oil from shell egg protecting operations. Changes to clarify 

and strengthen existing regulations would affect the definition of "quality 

assurance inspector," the facilities and equipment required for graders, the 

temperature of the spray rinse in shell egg cleaning operations, and the nest 

run B quality shell definition. Other changes will be to require a specific 

level of humidity in cooler rooms to help maintain egg quality and to 

eliminate wholesale grades and weight classes because they are no longer 

used. 

Timetable: 

Action Date FR Cite 

NPRM 00/00/00 

Small Entities Affected: Undetermined 

Government Levels Affected: Undetermined 

Agency Contact: Janice L. Lockard, Chief, Stn. Branch, Poultry Division, 

Department of Agriculture, Agricultural Marketing Service, Room 3944 

South Building, P.O. Box 96456, Washington, DC 20090-6456, 202-447- 

3506. 

RIN: 0581-AA60 

Importation of Certain Animals and Poultry and Certain 
Animal and Poultry Products-Communicable Animal 
Diseases 

Voluntary Inspection of Egg Products and Grading 

Significance: Agency Priority 

Legal Authority: 7 USC 1621 to 1627 Agricultural Marketing Act of 1946 

CFR Citation: 7 CFR 55 

Legal Deadline: None 

Abstract: The proposal will broaden the definition of "Product" to include 

certain products that are now exempt and will change the terminology 

describing facilities to be furnished by official plants. These are the same 

changes being proposed for 7 CFR Part 59 and would make both regulations 

consistent to avoid confusion among the inspectors who must enforce both 

regulations. 

Timetable: 

Action Date FR Cite 

NPRM 00/00/00 

Small Entities Affected: Undetermined 

Government Levels Affected: Undetermined 

Agency Contact: Janice L. Lockard, Chief, Stn. Branch, Poultry Division, 

Department of Agriculture, Agricultural Marketing Service, Room 3944 

South Building, P.O. Box 96456, Washington, DC 20090-6456, 202-447- 

3506. 

RIN: 0581-AA58 

Significance: Agency Priority 

Legal Authority: 7 USC 1622; 19 USC 1306; 21 USC 102 to 105; 21 USC 

111; 21 USC 134a; 21 USC 134b; 21 USC 134c; 21 USC 134d; 21 USC 

134f; 21 USC 135; 31 USC 9701 

CFR Citation: 9 CFR 92 

Legal Deadline: None 

Abstract: The Department currently regulates the importation of certain 

animals and animal products to prevent the introduction of communicable 

animal diseases into the United States. With certain exceptions, most 

animals imported into the United States must be quarantined upon arrival 

at facilities operated by the Federal Government; only sheep, birds, and 

horses may be quarantined in privately-operated facilities. Some importers 

have expressed interest, however, in importing ruminants and swine, other 

than sheep, in greater numbers per shipment than can be handled at existing 

Federal facilities. The Department is considering amending the regulations 

to allow all species of domesticated ruminants and swine, from countries 

free of certain serious diseases, to be quarantined upon arrival in the United 

States at privately operated facilities. 

Timetable: 

Action 

NPRM 

NPRM Comment 

Period End 

Final Action 

Date FR Cite 

02AX)/92 

04/00/92 

00/00/00 

Grading of Shell Eggs 

Significance: Agency Priority 

Legal Authority: 7 USC 1621 to 1627 Agricultural Marketing Act of 1946 

CFR Citation: 7 CFR 56 

Legal Deadline: None 

Small Entities Affected: Undetermined 

Government Levels Affected: Undetermined 

Agency Contact: Sam Richeson, Senior Staff Veterinarian, Import-Export 

Animals Staff, Department of Agriculture, Animal and Plant Health 

Inspection Service, Room 764 Federal Building, 6505 Belcrcst Road, 

Hyattsville, MD 20782, 301-436-8144 

RIN: 0579-AA28 
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Importation of Certain Animals and Poultry and Certain 
Animal and Poultry Products-Prevention of Poultry 
Diseases 

Significance: Agency Priority 

Legal Authority: 7 USC 1622; 19 USC 1306; 21 USC 102 to 105; 21 USC 

111; 21 USC 134a to 134d; 21 USC 134f; 21 USC 135; 31 USC 9701 

CFR CiUtion: 9 CFR 92 

Legal Deadline: None 

Abstract: The Department currently regulates the importation of poultry 

and poultry products, including eggs for hatching, to prevent the introduc¬ 

tion of certain poultry diseases into the United States. These regulations 

need to be revised to add restrictions to prevent the introduction of 

Salmonella enteritidis, serotype enteritidis, phage-type 4 (referred to below 

as S. enteritidis, phage-type 4), a virulent type of Salmonella that has not 

been detected in poultry flocks in the United States. Canada is the only 

country other than the United States in which poultry flocks are recognized 

as being free of S. enteritidis, phage-type 4. Because poultry and poultry 

eggs for hatching are being imported from countries where this organism 

is considered to exist, the Department needs to take prompt action to prevent 

its introduction into the United States. Safeguards under consideration 

include testing of individual poultry of the flock of origin in the country 

of origin, and testing and inspection during quarantine in the United States. 

Timetable: 
Action Date FR Cite 

Interim Final Rule 01AX)/92 

Interim Final Rule Comment 03AX)/92 

Period End 

Final Action 09AX)/92 

Small Entities Affected: Undetermined 

Government Levels Affected: Undetermined 

Agency Contact: Keith Hand, Senior Staff Veterinarian, Import-Export 

Animal Staff, Department of Agriculture, Animal and Plant Health Inspec¬ 

tion Service, Room 830, Federal Building, 6505 Belcrest Road, Hyattsville, 

MD 20782, 301-436-8172. 

RIN; 0579-AA38 

Chicken Disease Caused by Salmonella enteritidis 

Significance: Regulatory Program 

Legal Authority: 21 USC 111 to 113; 21 USC 115; 21 USC 117; 21 USC 

120; 21 USC 123 to 126; 21 USC 134a; 21 USC 134b; 21 USC 134f 

CFR Citation: 9 CFR 82 

Legal Deadline: None 

Abstract: USDA has established regulations to control the spread of 

Salmonella enteritidis serotype enteritidis (SE) in egg-type chicken breed¬ 

ing flocks and egg production flocks. These regulations restrict the 

interstate movement of table eggs, hatching eggs, and newly-hatched chicks 

that may be infected with SE, and require testing of egg production flocks 

that have been associated with SE outbreaks in poultry or humans. We 

believe that future SE control efforts must move beyond the present 

program's emphasis on identifying and cleaning up infected flocks by trace- 

back from human disease outbreaks. SE control programs should move 

toward risk reduction throughout the continuum of food production, 

distribution, preparation, and consumption, and identify critical control 

points in this continuum for preventing SE spread. USDA is currently 

developing necessary research data and standards to measure success in SE 

control. USDA will then coordinate with other involved Federal agencies 

to determine whether there is a need for new or revised Federal regulations. 

Timetable: 
Action Date FR Cite 

Final 01/30/91 56 FR 3730 

Final Action 01/30/91 

Final Action Effective 01/30/91 

Final Action Effective 01/30/91 

Next Action Undetermined 

Small Entities Affected: None 

Government Levels Affected: State, Federal 

Agency Contact: Dr. John Mason, Director, Salmonella Task Force, VS, 

Department of Agriculture, Animal and Plant Health Inspection Service, 

Room 205, Federal Bldg., 6505 Belcrest Road, Hyattsville, MD 20782, 

301-436-4363. 

RIN; 0579-AA45 

Federal Register/Vol. 56, No. 203/Monday, October 21,1991/Unified 

Agenda 
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MOJONNIER SAMPLE BAGS 

Since 1959 -Quality and Value for over 30 Years. 

The Original Sterilized Sample Bag. 

A most complete line of sterilized bags for all kinds of 
samples and for use in Stomacher® Lab Blenders. 

12 standard sizes in stock for immediate deiivery 
Choice of ctosure fype - round wire or fiat wire - (some price) 
Plain or with stripes for sompie identification 
3 mil & 4-1 /2 mil thickness standard - other thicknesses ovaiioble 
Many specioi sizes now ovaiioble to meet your needs 
In Bulk Packages or in Sanitary Pouch Packages 
We can design and print bags to your specifications 

BUY FROM THE PEOPLE WHO INVENTED THE 
STERILIZED SAMPLE BAG 

WE HAVE NOT RAISED OUR PRICES SINCE 1983 

**CALL TODAY** 
FOR INFORMATION AND PRICES 

CHUCK COOK - 1-800-333-3086 
Manufactured in Eaton, Indiana 

' Plastic Packaging Concepts, Inc. 
Albert Mojonnier, Inc. 
Road 1100 North & N. Hartford St. Phone 317-396-3351 
P.O Box 570, Eaton, IN 47338 FAX 317-396-9930 
Wisconsin Office -- Phone 608-825-6633 

Sun Prairie, Wl FAX 608-825-6833 

Toll Free - Both Offices - 1 -800-333-3086 
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LISTERIA • SALMONELLA 
COUFORMS • PSYCHROTROPHIC BACTERIA 

Take 
action against 

The QMI Tru-Tesf” aseptic sampling sy^em is a unique, (Stented 
aseptic sampling system that, when combined with proper laboratory 
procedures, can help you: 
• Identify sources of centaminatbn quickly, accurately and 

ercnomically. 
• Accurately monitor sources of microbial contamination. 
• Avoid the disaster of contaminated product. 

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

QMI TRU-TEST" ASEPTIC SAMPLING SYSTEMS* 

FOOD & DAIRY QUALITY 
MANAGEMENT, INC. 

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

' Manufactured for Food and Dairy Quality 
Management, Inc, under license from 
GalkM^ Trusts, Neenah, Wisconsin. U.S 
patent No. 3,779,082. Canadian Patent 
No. 975,401. Patented 1975. 

DAIRY, FOOD AND ENVIRONMENTAL SANTTATION/DECEMBEK 1991 747 



Affiliate News 

Marla Webster (L), incoming president, receiving the 

Presidential Gavel from Judy Willingham, outgoing president. 

Kansas Association of Sanitarians 
62nd Annual Educational Conference 

Emporia, Kansas 
October 23-25, 1991 

The annual educational conference was held on October 

23-25, 1991, in Emporia at the Holidome. The agenda 

included discussions on pesticide laws, consumer protection 

fraud, FDA food labeling initiative, environmental training 

for sanitarians, groundwater protection and well construc¬ 

tion, solid waste and landfill management, bioassay tech¬ 

niques for stream water, rodent and vector control, nuclear 

disaster planning, ag waste control, and USDA meat and 

poultry inspections. 

Displays and breaks were provided by Hime Environ¬ 

mental Products, Mid American Dairymen, Enzytec, and 

Infiltrator Systems. Evening activities included a pork chop 

cook-out, awards banquet, hospitality by Auto-Chlor, hot tub 

parties, and pickin' and grinnin’. 

Officers were elected as follows: President, Marla 

Webster, R.S.; 1st Vice President, Ann Scheve, R.S.; 2nd 

vice president, Ron Tubb, R.S.; Secretary/Treasurer, John 

Davis, R.S. Section representatives are Jerry Vomhold, B.J. 

Hope, and Jim Twigg, R.S. 

Sanitarian of the Year, 1991, is Charlie Penner, Marion 

County Health Department. Special Recognition awards 

went to Robert Meeker and Dean Duke. Scholarships were 

awarded to Mitzie Hulsing, sophomore in nutrition, and 

Mark Fleury, freshman in chemical engineering. Both are 

students at Kansas State University. Immediate past presi¬ 
dent, Judy M. Willingham, R.S., was recognized. 

Upcoming lAMFES Affiliate Meetings 

1992 

JANUARY 

•22, Connecticut Association of Dairy & Food Sanitarians, Inc. 
Annual Meeting will be held at the Hawthorn Inn, Berlin Turnpike. For 

more information please contact Don Shields, CT Department of Agricul¬ 

ture, 165 Capitol Avenue, Hartford, CT 06106; (203)566-3279. 

FEBRUARY 

•18, Georgia Association of Food & Environmental Sanitarians 
Annual Meeting will be held at the Holiday Inn North/Airport, Atlanta, 

GA. For more information contact Mark Harrison, GAFES Secretary, 

Department of Food Science & Technology, Athens, GA 30602; (404)542- 

1088. 

•25-27, Kentucky Association of Milk, Food & Environmental Sani¬ 
tarians, Inc. Annual Meeting will be held at the Holiday Inn South, 

Louisville, KY. For more information contact Judy True, KAMFES, Inc., 

P.O. Box 1464, Frankfort, KY 40602; (502)564-7181. 

APRIL 

•1, Ohio Association of Milk, Food & Environmental Sanitarians 
Annual Meeting will be held at the Monte Carlo Restaurant, Columbus, 

OH, located at 1-270 and Cleveland Avenue. Registration 8:30 a.m. 

Featured speaker will be Doug Young, OH Department of Health. For 

more information contact Don Barrett, Health Department, 181 S. Wash¬ 

ington Boulevard, Columbus, OH 43215; (614)645-6195. 

Left to right: Marla Webster, KAS President; Bob Meeker, Special 

Recognition; Dean Duke, Special Recognition; Mark Fleury, Scholar¬ 

ship Recipient; Ron Tubb, Awards Chair; Mitzie Hulsing, Scholarship 

Recipient; Charlie Penner, Sanitarian of the Year. 

WPSHA Conference Targeted Public, 
Media, Industry 

The theme for the Wyoming Public Health Sanitarians 

Association (WPHSA) 19th Annual Educational Conference 

was "Poisons in Our Environment: Are We Really Killing 

Ourselves?" The conference was held September 17-19 in 

Cheyenne at the Holiday Inn. The first day of the conference 

was designated as Media - General Public Day to allow 

everyone a change to acknowledge our organization. 
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On the agenda were controversial subjects that have a 

great impact on our environment and are of interest to the 

people in Wyoming. The topics of discussion included: 

Pesticide Residues in Our Food Supply; Health Fraud; 

Infectious Waste; Hazardous Waste; Radon; Organic Foods; 

International Epidemiology; and Child Care. 

Conference attendees heard updates from the FDA & 

USDA concerning the internal changes occurring within the 

agencies. Food issues were also discussed including the 

National Labeling & Education Act of 1990, HACCP, 

Vacuum Packaging, and a pilot program to help Wyoming 

food processors. 

This was also the first year we involved industry people. 

They set up booths in the terrace area to display their 

innovative products and services. 

Tennessee President Ed Miller presiding. 

The Tennessee Association of Milk, 
Water and Food Protection Meets 

The fall meeting of the Tennessee Association of Milk, 

Water and Food Protection was held November 6, 1991, at 

the Ellington Agricultural Center, Nashville, TN with Ed 

Miller, President, presiding. Sixty-eight members and guests 

were welcomed by Tennessee Commissioner of Agriculture, 

L. H. "Cotton" Ivy. 

Dr. Melvin Newman of the University of Tennessee, 

Jackson, TN, spoke on Preventing Aflatoxin in Feed. 

Taylor Freeman of Idexx Corporation, spoke on Screen¬ 

ing Tests for Residues in Milk. 

Dr. Hugh McCampbell of the University of Tennessee, 

Knoxville, spoke on the Milk and Dairy Beef Quality 

Assurance Program. 

Jerry Baggett served as door prize chairman with Teresa 

Graves of the Tennessee Department of Agriculture winning 

the grand prize, a Tennessee country ham. 

The meeting was concluded with a tour of Cumberland 

Creamery, Inc., - a new butter/powder plant in Antioch, 

Tennessee. 

Jerry Baggett presents the grand door prize - 

a Tennessee country ham to Teresa Graves. 
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Affiliate Officers 
I 

ALABAMA ASSOCIATION OF DAIRY 

& MILK SANITARIANS 

Pres., Tom McCaskey.Auburn 
Pres. Elect, Chris Medley.Montgomery 

Vice Pres., Gregory B. Utley.Tuscaloosa 

Sec'y. Treas., Benjy Mikel.Auburn 

Past Pres. G.M. Gallaspy.Childersburg 

Delegate, Ronnie Williams.Birmingham 

Mail all correspondence to: 

Dr. Tom McCaskey 

Dept, of Dairy Sci. 

Auburn University 
Auburn, AL 36849 

(205)844-1518 

ALBERTA ASSOCIATION OF MILK, 

FOOD & ENVIRONMENTAL SANITARIANS 

Pres., Tom Lampman.Edmonton 

Past Pres., Karen Emde.Edmonton 

Pres. Elect, Harry Jackson.Edmonton 

Sec'y., Debbie Mooney.Edmonton 

Treas. Mike Mavromaras.Edmonton 

Delegate, James Steele.Edmonton 

Mail all correspondence to: 

AAMFES 
Attn: Tom Lampman 

P.O. Box 8273 

Station F 

Edmonton, Alberta, Canada T6H 5H3 

CALIFORNIA ASSOCIATION OF DAIRY 

& MILK SANITARIANS 

Pres. Dennis Storms.Santa Rosa 

Past Pres., Richard Bolman.Cerritos 

1st Vice Pres., Tony Freeman.Ontario 

Exec. Sec'y. Treas., Interim John Bruhn . Davis 

Delegate, John Bruhn.Davis 

Mail all correspondence to: 
Dr. John Bruhn 

Department of Food Science & Technology 
101B Cruess Hall 

University of California - Davis 

Davis, CA 95616 

(916)752-2191 

CONNECTICUT ASSOCIATION OF DAIRY 

& FOOD SANITARIANS, INC. 

Pres., Pete Nuzzo.Branford 

Sec'y., Donald Shields.Hartford 

Treas., Bud Pancoast.Hartford 

Delegate, Satyakam Sen.Bristol 

Mail all correspondence to: 

Don Shields 
CT Dept, of Agriculture 

165 Capitol Avenue 

Hartford, CT 06106 

(203)566-3279 

FLORIDA ASSOCIATION OF MILK, FOOD & 

ENVIRONMENTAL SANITARIANS, INC. 

Pres., Dick Jolley.Branford 

Past Pres., Ron Schmidt.Gainesville 

Sec'y, Charlotte Milsaps.Gainesville 
Treas., Dr. W. M. Thornhill.Winter Haven 

Delegate, Dick Jolley.Branford 

Mall all correspondence to: 
Bill Thornhill 

3023 Lake Alfred Road 
Winter Haven, FL 33881 

(813)299-6555 

GEORGIA ASSOCIATION OF FOOD 

& ENVIRONMENTAL SANITARIANS 

Pres., Al Fain.Stone Mountain 

Vice Pres., Frank Pool.Atlanta 

Past Pres., Joseph Frank.Athens 

Sec'y., Mark Harrison.Athens 

Treas., James C. Camp.Douglasville 

Delegate, David Fry.Lilburn 
Mail all correspondence to: 

Mark Harrison 

GAFES Secretary 

Dept, of Food Science & Tech. 

Athens, GA 30602 

(404)542-1088 

IDAHO ENVIRONMENTAL HEALTH 
ASSOCIATION 

Pres., Shireene Sementi.Coeur D'Alene 
Pres. Elect, Steve Bastian.Preston 

Sec'y. Treas., Tom Turco.Boise 

Mail all correspondence to: 

Tom Turco 

1455 North Orchard 

Boise, ID 83706 

(208)375-5230 

ASSOCIATED ILLINOIS MILK, FOOD & 

ENVIRONMENTAL SANITARIANS 

Pres., Charles Price.Lombard 

Pres. Elect, Marlene Bordson.Champaign 

1st Vice Pres., Cheryl Pieper.Elmhurst 

2nd Vice Pres., Doug Cart.Rockford 

Sec'y. Treas., Bob Crombie.Joliet 

Past Pres., Joe Delaney.Carlinvilie 
Sergeant At Arms, Carl Ziesemer . Des Plaines 

Delegate, Terry Mitchell.Naperville 

Mail all correspondence to: 

Bob Crombie 

Crombie Company 

521 Cowles Avenue 

Joliet, IL 60435 

(815)726-1683 

INDIANA ENVIRONMENTAL HEALTH 
ASSOCIATION, INC. 

Pres., Tim Decker.Indianapolis 

Pres. Elect, Dave McClure.Indianapolis 

Vice Pres., Vince Griffin.Indianapolis 

Treas., Doug Baer.Laurenceburg 

Sec'y., Cyndi Wagoner.Indianapolis 
Past. Pres., Bill Emminger.Indianapolis 

Delegate, Helene Uhlman.Hobart 

Mail all correspondence to: 

Indiana Environmental Health Assoc. 
Attn: Tammi Barrett 

Indiana State Board of Health 
1330 W. Michigan Street 

Indianapolis, IN 46206 

(317)633-0173 

IOWA ASSOCIATION OF MILK, FOOD & 

ENVIRONMENTAL SANITARIANS, INC. 

Pres. Scott Core.Urbandale 
Pros. Elect, Vicky Treicher.Edgewood 

1st Vice Pres., Randy Stephenson.Stacyville 

2nd Vice Pres., Dave Kriech.Sioux City 

Past President, Gary Schall.Cedar Rapidsd 

Sec'y. Treas., Dale R. Cooper.Manchester 
Delegate, Randy Hansen.Dubuque 

Mail all correspondence to: 
Dale Cooper 

Box 69 

Manchester, lA 52057 

(319)927-3212 

KANSAS ASSOCIATION OF SANITARIANS 

Pres., Marla Webster.Fostoria 

Past Pres., Judy Willingham.Fostoria 

1st Vice Pres., Ann Scheve.Emporia 

2nd Vice Pres., Ron Tubb.Overland Park 

Sec'y. Treas., John Davis.Wichita 

Delegate, Don Bechtel.Manhattan 

Mail all correspondence to: 
John M. Davis 

Wichita - Sedgewick Co. 
Dept, of Comm. Health 

1900 E. 9th 

Wichita, KS 67214 

(316)268-8351 

KENTUCKY ASSOCIATION OF MILK, FOOD 

& ENVIRONMENTAL SANITARIANS, INC. 

Pres., Holly Wade.Lexington 
Pres. Elect, Rick Molohon.Elizabethtown 

Vice Pres., Anita Travis.Frankfort 

Past Pres., David Klee.Frankfort 

Sec'y., Cary Nesselrode.Frankfort 

Treas., Judy True.Frankfort 

Delegate, David Klee.Frankfort 

Mail all correspondence to: 
Judy True 

KAMFES, Inc. 
P.O. Box 1464 

Frankfort, KY 40602 

(502)564-7181 

LOUISIANA ASSOCIATION OF MILK, FOOD 

& ENVIRONMENTAL SANITARIANS 

Pres., Douglas Marshall. Baton Rouge 

Vice Pres., Paul Bergeron. Baton Rouge 

Sec'y. Treas., Dorothy Thompson .Baton Rouge 

Delegate, Douglas Marshall. 

Mail all correspondence to: 

Doug Marshall 
Dept. Food Science 

LSU 

Baton Rouge, LA 70803 

(504)388-5197 

.Baton Rouge 

MASSACHUSETTS MILK, FOOD & 

ENVIRONMENTAL INSPECTORS 

ASSOCIATION 

Pres., Harlan Fulton. .Hardwick 

Past Pres., Barb Kulig.West Springfield 

Vice Pres., Max Bookless. .Pittsfield 

Sec'y. Treas., Fred Kowal. .Chicopee 

Delegate, Christine Tobey. 

Contact: 

Barb Kulig 

Municipal Office Building 

26 Central Street 

West Springfield, MA 01089 

(413)781-7550 ext. 3204 

.Agawan 

MICHIGAN ENVIRONMENTAL 
HEALTH ASSOCIATION 

Pres., V. Harry Adrounie.Hastings 

Pres. Elect, Patrick Conklin.Fremont 

Treas., Bob Blake.Ann Arbor 

Past Pres., David Gregg.Cadillac 
Sec'y., John Kowaiczky.Ann Arbor 

Delegate, Roger Stroh.Holland 

Mail all correspondence to: 

John Kowaiczky 

401 Manor Drive 

Ann Arbor, Ml 48105 

(313)994-2490 
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MINNESOTA SANITARIANS 

ASSOCIATION, INC 

NORTH DAKOTA ENVIRONMENTAL 

HEALTH ASSOCIATION 
TENNESSEE ASSOCIATION OF MILK. 

WATER & FOOD PROTECTION 

Pres., Greg Pittman.Montgomery 

Pres. Elect, Sonya Gambriel.St. Paul 

Vice Pres., Dennis Dicker.Litchfield 

Sec'y. Trees., Paul Nierman.St. Paul 
Past Pres., Kirk Cox.Prinston 

Sr. Past Pres., Lee Groehler.Mankato 

Delegate, Bill Coleman.St. Paul 

Mail all correspondence to: 
Paul Nierman 

Dairy Quality Control Institute 

5205 Quincy Street 
St. Paul. MN 55112-1499 
(612)785-0484 

MISSISSIPPI ASSOCIATON OF 

SANITARIANS, INC. 

Pres., Greg Geno.Booneville 

Pres. Elect, Kenneth Bruce.Akerman 

1st Vice Pres., Robert Rogers.Fomest 

Sec'y, Susan Howell.Pantotoc 
Trees., Paul Rankin .Jackson 

Past Pres., Ralph Turnbo.Jackson 

Mail all correspondence to: 

Susan Howell 

Pantotoc County Health Dept. 

P.O. Box 248 

Pantotoc, MS 38863 
(601)489-1241 

MISSOURI MILK, FOOD & ENVIRONMENTAL 

HEALTH ASSOCIATION 

Pres., Charles Sanders.Columbia 
Pres. Elect, Jerry Brown.Hillsboro 

Vice Pres., Cal Badding.Jefferson City 

Sec'y, Janet Murray.Moberly 

Trees., Richard Janulewicz.Liberty 

Past Pres., Bruce Myers.Springfield 

Delegate, Bruce Myers.Springfield 

Mail all correspondence to: 

Richard Janulewicz 

Clay County Health Dept. 

1940 W. 152 Highway 
Liberty, MO 64068 

(816)781-1600 

NEBRASKA ASSOCIATION OF 

MILK & FOOD SANITARIANS 

Pres., Lois Clauson.Omaha 
Pres. Elect, Susan Sumner.Lincoln 

Sec'y. Treas., Fred Cook.Omaha 
Past Pres., Dirk Shoemaker.Lincoln 

Delegate, Tom Tieso.Lincoln 

Mail all correspondence to: 

Fred Cook 
Con Agra Frozen Food 

Six Con Agra Drive 

Omaha, NE 66102-5006 

(402)5955-7822 

NEW YORK STATE ASSOCIATION OF 

MILK & FOOD SANITARIANS 

Pres., Leonard H. Jones.Oneida 

Pros. Elect, Terry Musson.Keyport, NJ 

Past Pres., John B. Baker.Macedun 

Exec. Secretary, Janene Gargiulo.Ithaca 

Delegate, Terry Musson.Keyport, NJ 

Mail all correspondence to: 

Janene Gargiulo 

Cornell University 
11 Stocking Hall 

Ithaca. NY 14853 
(607)255-2892 

Pros., Peri Dura.Bismarck 
1st Vice Pres., Dan Mattern.Bismarck 

2nd Vice Pres., Allan McKay.Devils Lake 

Past Pres., Mel Fisher.Bismarck 
Sec'y. Treas., Deb Larson.Bismarck 

Member at Large, 

Delegate, Allen Sayler.Bismarck 

Mail all correspondence to: 

Debra Larson 
PO Box 937 

Bismarck, ND 58502 

(701)221-6147 

OHIO ASSOCIATION OF MILK, FOOD & 

ENVIRONMENTAL SANITARIANS 

Pres., Gloria Swick.Columbus 

1st Vice Pres., Roger Tedrick.Columbus 

2nd Vice Pres., Greg DeLong.Dayton 

Sec'y. Treas., Don Barrett.Columbus 

Past Pres., Dan McElroy.Cincinnati 

Mail all correspondence to: 

Donald L. Barrett 
Health Dept. 

181 S. Washington Blvd. 

Columbus, OH 43215 

(614)645-6195 

ONTARIO FOOD PROTECTION 

ASSOCIATION 

Pres., Michael Brodsky.Toronto 

Vice Pres., Krista Mountjoy.Toronto 
Sec'y., Garth Sundeen.Islington 

Treas., Peter Boleszczuk.Mississauga 

Past Pres., Coleen Stevens.Etobiocoke 

Editor, Richard Holley.Toronto 
Delegate, Robert Tiffin.Kitchener 

Mail all correspondence to: 
Sherry Hagino 

Diversified Res. Labs 

1047 Yonge Street 

Toronto. Ontario M4W 2L2 

(416)9222-5100 

PENNSYLVANIA ASSN. OF DAIRY 

SANITARIANS & DAIRY LAB. ANALYSTS 

Pres., Donald Yanek.Onivigsburg 

Pres. Elect, Tom Angstadt.Erie 

Vice Pres., Cliff Kendall.Altoona 

Secretary, Mike John.Waynesboro 

Treasurer, Robert Mock.Gilbertsville 

Past Pres., James DeTolla.Sharpsville 

Delegate, James DeTolla.Sharpsville 

Assoc. Advisors: 

Sidney Barnard Anthony B. Bizzaro 

Steve Spencer Carol Wallace 

Mail all correspondence to: 

Mike John 

Hershey Chocolate 

5419 Manheim Road 

Waynesboro, PA 17268 

(717)762-7789 

SOUTH DAKOTA ENVIRONMENTAL 

HEALTH ASSOCIATION 

Pres., Kevin Forsch.Pierre 

Pres. Elect, Pam Bonrude.Pierre 

Past President, John Robertson.Pierre 

Sec'y Treas., Rex Vandenberg.Pierre 

Past Pres., Diane Worall.Huron 
Delegate, Darwin Kurtenbach.Pierre 

Mail all correspondence to: 

Rex Vandenberg 

SD State Department of Health 

523 E. Capitol 

Pierre, SD 57501 
(605)773-3364 

I_I 

Pres., Ed Miller.Lewisburg 
Pres. Elect, Ann Draughon.Knoxville 
Vice Pres., Dave Simmler.Memphis 
Sec'y. Treas., Dennis Lampley.Bon Aqua 
Archivist, Ruth Fuqua.Mt. Juliet 
Board Member at Large, Wayne Crabtree . Athens 
Past Pres., Hugh Wilson.Athens 
Delegate, Ruth Fuqua.Mt. Juliet 
Mail all correspondence to: 
Dennis Lampley 
Rt. #1, Box 468-B 
Bon Aqua, TN 37025 
(615)360-0157 

TEXAS ASSOCIATION OF MILK, FOOD 

& ENVIRONMENTAL SANITARIANS 

Pres., Kenneth Seaman.Fort Worth 
Pres. Elect, Nick Fohn.Uvalde 
Sec'y., Janie Park.Austin 
Treas., Dr. Ron Richter.College Station 
Delegate, Kirmon Smith.Austin 
Mail ail correspondence to: 
TAMFES 
Janie Park 
P.O. Box 2363 
Cedar Park, TX 78613-2363 
(512)458-7281 

VIRGINIA ASSN. OF SANITARIANS 

& DAIRY FIELDMEN 

Pres., Barbara Pennington.Amissville 
1st Vice Pres., Rodney Phillips 
2nd Vice Pres., Tom Owen.South Boston 
Secy. Treas., Donna Izac.Chesterfield 
Past Pres., James Stump.Bristol 
Delegate, Jcimes Stump.Bristol 
Mail all correspondence to: 
Donna Izac 
9431 Dry Creek Drive 
Chesterfield, VA 23832 
(804)739-3071 

WASHINGTON MILK SANITARIANS 

ASSOCIATION 

Pres., Joe Muller.Seattle 
Pres. Elect, Norm Heinson.Seattle 
Sec'y. Treas., Lloyd Luedecke.Pullman 
Delegate, Lloyd Luedecke.Pullman 
Mail all correspondence to: 
Lloyd Luedecke 
NW 312 True Street 
Pullman, WA 99163 
(509)335-4016_ 

WISCONSIN ASSOCIATION OF MILK & 

FOOD SANITARIANS 

Pres., Joseph Disch.DeForest 
Past Pres., P.C. Vasavada.RiverFalls 
Pres. Elect, Mark Nelson Oshkosh 
1st Vice Pres., Erin Nutter Altoona 
Sec'y., Randall Daggs. Madison 
Treas., Neil Vassau. Madison 
Membership Chairman, Jim Dresser.Madison 
Delegate, Joseph Disch.DeForest 
Mail all correspondence to: 
Neil M. Vassau 
P.O. Box 7883 
Madison, Wl 53707 
(608)267-3504 

WYOMING PUBUC HEALTH 

SANITARIANS ASSOCIATION 

Pres., Linda Stratton.Cheyenne 
Pres. Elect, Deem Finkenbinden.Casper 
Secretary, Terry Carlile.Laramie 
Treas., Ed Starkey.Shoshoni 
Past Pres., Sandi Palmer.Cheyenne 
Delegate, Howard Hutchings.Cheyenne 
Mail all correspondence to: 
Terry Carlile 
P.O. Box 1182 
Laramie, WY 82070 
(307)876-2483 
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Updates . . . 

Happy Holidays from 
the Ames Office Staff! 

The staff of the International Association of Milk, Food 

and Environmental Sanitarians wish you Happy Holidays! 

Pictured from left to right: Dolores Taylor, Bookkeeper; 

Trisha Lynn, Advertising Account Executive; Chris Ricke, 

Publications Specialist; Vicki Link, Receptionist; Margie 

Marble, Assistant Executive Manager/Editor of Dairy, Food 

and Environmental Sanitation-, Lori Whitmer, Advertising 

Account Executive; Lynn Henry, Assistant to the Book¬ 

keeper; Steve Halstead, Executive Manager; Holly 

Westercamp, Advertising Account Executive; Scott Wells, 

Advertising Manager/Exhibit Coordinator; Rebecca Schirer, 

Assistant to the Advertising Manager; Joel Rybolt, Member¬ 

ship Sales; Diann Voigt, Assistant to the Executive Man¬ 

ager; Julie Heim, Meeting/Publications Coordinator. Not 

pictured. Dee Buske, Affiliate Liaison; Michelle Wolff, 

Journal Typist. 

Meat Scam Returns to State 
WDA press release, November 5. 1991 

The Wyoming Department of Agriculture (WDA) and 

the Better Business Bureau (BBB) are warning Wyoming 

consumers about a possible meat scam operation selling 

substandard meat in the state. 

WDA and BBB officials were alerted to the scam this 

morning (November 5) after Cheyenne school personnel 

reported two men in white vans operating under the name 

"Steaks-R-Us" selling surplus ribeye and New York Strip 

steaks. The vans had Colorado license plates, school 

officials said. 

"We believe this is the same business that was opierating 

a similar meat scam in the region earlier this year under the 

name "Steak Pak," said John Misock. 

"Their mode of operation is to tell perspective consum¬ 

ers that they've just finished making deliveries to other 

accounts and have surplus meat available at discount before 

they return to their business in Colorado," Misock said. "For 

the unwitting customer, this looks like a real good deal. In 

fact, the products are substandard quality, possibly adulter¬ 

ated and misbranded, according to Misock. 

Last summer the WDA filed a complaint against "Steak 

Pak" in the Park County's Fifth Judicial District which 

prohibited the company from selling substandard meat 

products in the state. It also required them to notify the clerk 

of court in the Fifth Judicial District of any future meat 

selling activity in this state. 

WDA is attempting to secure a restraining order which 

would prohibit "Steaks-R-Us" from further illegal product 

sales. 

There are a number of reputable firms in the business 

of door-to-door sales, but the buyer should beware of 

purchasing products from an unknown business. The Better 

Business Bureau advises consumers to be cautious of freezer 

meat sold door-to-door, especially if distress pitches are 

used. Take the time to comparison shop and check out the 

seller by calling the BBB or WDA. 

Reprintedfrom The Sanitator, Autumn, 1991, Wyoming Public 

Health Sanitarians Association. 

Attention 

lAMFES Members 

1992-1993 lAMFES 
Annual Membership 

Directory 

Advertising Space for the 1992-1993 lAMFES 
Annual Membership Directory is now available. 

Once again, the Directory will feature Commer¬ 

cial Listings in addition to listings of lAMFES 
Members, Associations and Government Agen¬ 
cies. To Reserve Your Company’s Listing in 
this valuable reference source: 

Complete the Post Card Insert (Both Sides) at the 

front of this magazine, and return to lAMFES with 
payment. 

Deadline for Listings: January 3,1992 
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Dairy, Food and Environmental Sanitation, Vol. 11, No. 12, Pages 753-758 (December 1991) 
Copyrights, lAMFES, 502 E. Lincoln Way, Ames, IA 50010 

3-A Sanitary Standards For Fittings Used On Milk And Milk 
Products Equipment And Used On Sanitary Lines 

Conducting Milk and Milk Products, Number 08-17M 
Part One 

[Vacuum Breakers and Check Valves] 

Formulated by 

International Association of Milk, Food and Environmental Sanitarians 

United States Public Health Service 

The Dairy Industry Committee 

It is the purpose of the lAMFES, USPHS, and DIC in connection with the development of the 3-A Sanitary Standards program 

to allow and encourage full freedom for inventive genius or new developments. Sanitary vacuum breakers and check valves 

specifications heretofore or hereafter developed which so differ in design, material, and fabrication, or otherwise as not to conform 

with the following standards but which, in the manufacturer’s or fabricator’s opinion are equivalent or better may be submitted 

for the joint consideration of lAMFES, USPHS, and DIC at any time. These Sanitary Standards are in two parts. Part One contains 

the text. Part Two contains the drawings. 

A 

SCOPE 

A.l 

These standards cover the sanitary aspects of vacuum 

breakers and check valves used on processing equip¬ 

ment and on equipment and lines which hold or convey 

milk or milk products. See Appendix, Section H for 

drawings numbered 3-A-lOOM-l, 3-A-100M-2, 3-A- 

lOOM-3, 3-A-100M-4 and 3-A-100M-5. 

A. 2 

In order to conform to these 3-A Sanitary Standards, 

vacuum breakers and check valves shall comply with 

the following design, material and fabrication criteria. 

B 

DEFINITIONS 

B. l 
Product: Shall mean milk and milk products. 

B.2 

Surfaces 

B.2.1 

Product Contact Surfaces: Shall mean all surfaces 
which are exposed to the product or from which liquid 

may drain, drop or be drawn into the product. 

B.2.2 

Non-Product Contact Surfaces: Shall mean all other 

exposed surfaces. 

*' The data for this series are contained in the AISI Steel Products 

Manual, Stainless & Heat ResistingSteels, December 1974, Tablel- 

l,pp. 18-20. Available from the Iron and Steel Society, 410 Common¬ 

wealth Drive, Warrendale, PA 15086 (412-776-9460). 

*1 Alloy Casting Institute Division, Steel Founders Society of America, 

Cast Metal Federation Bldg., 455 State St., Des Plaines, IL 60016 

(708-299-9160). 
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B. 3 

Mechanical Cleaning or Mechanically Cleaned: Shall 

denote cleaning, solely by circulation and/or flowing 

chemical detergent solutions and water rinses onto and 

over the surfaces to be cleaned, by mechanical means. 

C 
MATERIALS 

C. l 
Product contact surfaces shall be of stainless steel of the 

AISI 300 Series*' or corresponding ACP types (See 

Appendix, Section F.) or metal which under conditions 

of intended use is equally corrosion-resistant as stain¬ 

less steel of the foregoing type, and is non-toxic and 

non-absorbent, except that: 

C.1.1 
Rubber and rubber-like materials may be used for 

gaskets, 0-Rings, seals, check valve seats, balls, dia¬ 

phragms, flappers and parts having the same functional 

purposes. 

C.l.2 

Rubber and rubber-like materials when used for the 

above specified applications shall comply with the 

applicable provisions of the 3-A Sanitary Standards for 

Multiple-Use Rubber and Rubber-Like Materials Used 

as Product Contact Surfaces in Dairy Equipment, Num¬ 

ber 18-00. 

C.l.3 

Plastic materials may be used for gaskets, O-Rings, 

seals, check valves seats, balls, diaphragms, flappers 

and parts having the same functional purposes. 

C.l.4 

Plastic materials when used for the above specified 

applications shall comply with the applicable provi¬ 

sions of the 3-A Sanitary Standards for Multiple-Use 



08-17M 

Plastic Materials Used as Product Contact Surfaces for 

Dairy Equipment, Number 20-14 as amended. 

C.1.5 
Bonded rubber and rubber-like materials and bonded 

plastic materials, if used, having product contact sur¬ 

faces that are a bonded coating or a covering shall be of 

such a composition as to retain their surface and confor¬ 

mation characteristics when exposed to the conditions 

encountered in the environment of intended use and in 

cleaning and bactericidal treatment or sterilization. 

C.1.6 

The final bond and residual adhesive, if used, of bonded 

rubber and rubber-like materials and bonded plastic 

materials shall be non-toxic.*^ 

C.1.7 

In a processing system to be sterilized by heat and 

operated at a temperature of 250 degrees F (121 C) or 

higher, all materials having a product contact surface(s) 

used in the construction of fittings, gaskets and non- 

metallic component parts shall be such that they can be 

(1) sterilized by saturated steam or water under pressure 

(at least 15.3psigor 106 kPa) at a temperature of at least 

250 degrees F (121 C) and (2) operated at the tempera¬ 

ture required for processing. 

C. 2 

Non-product contact surfaces shall be of corrosion- 
resistant material or material that is rendered corrosion- 
resistant. Ifcoated, the coating used shall adhere. Non¬ 

product contact surfaces shall be relatively non-absor¬ 

bent, durable and cleanable. Parts removable for clean¬ 

ing having both product contact and non-product con¬ 

tact surfaces shall not be painted. 

D 

FABRICATION 
D. l 

All product contact surfaces shall have a finish at least 

as smooth as a No. 4 ground finish on stainless steel 

sheets, and be free of imperfections such as pits, folds, 

and crevices in the final fabricated form. (See Appen¬ 
dix, Section G.) 

D.2 

All permanent joints in metallic product contact sur¬ 

faces shall be continuously welded. Welded areas on 

product contact surfaces shall be at least as smooth as a 

No. 4 ground finish on stainless steel sheets, and be free 

of imperfections such as pits, folds, and crevices. 

D.3 

Vacuum breakers and check valves that are to be me¬ 

chanically cleaned shall be designed so that the product 

contact surfaces of the vacuum breakers and check 

valves and all non-removable appurtenances thereto 

can be mechanically cleaned and are easily accessible 
for inspection. 

D.4 

F*roduct contact surfaces not designed to be mechani- 

Adhesives shall comply with 21 CFR Part 175 - Indirect food 

additives: Adhesives and components of coatings. For sale by 

Superintendent of Documents, U.S. Government Printing Office, 

Washington, DC 60402 (202-783-3238). 

cally cleaned shall be easily accessible for cleaning and 

inspection either when in an assembled position or 

when removed. Removable parts shall be readily de¬ 

mountable. 

D.5 
All product contact surfaces shall be self-draining, 

except for normal clingage, when properly installed. 

D.6 
All sanitary fittings and connections shall conform with 

the applicable provisions of 3-A Sanitary Standards for 

Fittings used on Milk and Milk Products Equipment and 

Used on Sanitary Lines Conducting Milk and Milk 

Products, Parts I and II, 08-17 as amended. 

D.7 
All tubing shall comply with the applicable provisions 

for welded sanitary product pipelines found in the 3-A 

Accepted Practices for Permanently Installed Sanitary 

Product Pipelines and Cleaning Systems with Amend¬ 

ment, Number 605-03, and/or with 3-A Sanitary Stan¬ 

dards for Polished Metal Tubing for Dairy Products, 

Number 33-00. 

D.8 

Gaskets 

D.8.1 

Gaskets having a product contact surface shall be re¬ 

movable or bonded. 
D.8.2 

Bonded rubber and rubber-like materials and bonded 

plastic materials having product contact surfaces shall 

be bonded in a manner that the bond is continuous and 

mechanically sound so that when exposed to the condi¬ 

tions encountered in the environment of intended use 

and in cleaning and bactericidal treatment or steriliza¬ 

tion the rubber and rubber-like material or the plastic 

material does not separate from the base material to 
which it is bonded. 

D.8.3 

Grooves in gaskets shall be no deeper than their width, 

unless the gasket is readily removable and reversible for 
cleaning. 

D.8.4 

Gasket grooves or gasket retaining grooves in product 

contact surfaces for removable gaskets shall not exceed 

1/4 in. (6 mm) in depth or be less than 1/4 in. (6 mm) 

wide except those for standard O-Rings smaller than 

1/4 in. (6 mm). 

D.9 

Radii 

D.9.1 

All internal angles of 135 degrees or less on product 
contact surfaces, including gasket grooves, gasket re¬ 

taining grooves or grooves in gaskets, shall have radii of 

not less than 1/16 in. (2 mm) except that; 

D.9.1.1 

The radii in grooves for standard 1/4 in. (6 mm) O-Rings 

shall not be less than 3/32 in. (2 mm) and for standard 

1/8 in. (3 mm) O-Rings shall be not less than 1/32 in. (1 
mm). ^ 

D.9.1.2 

The minimum radii for fillets of welds in product 
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contact surfaces shall not be less than 1/4 in. (6 mm) 

except that the minimum radii for such welds may be 

1/8 in. (3 mm) when the thickness of one or both parts 

joined is less than 3/16 in. (5 mm). 

D.IO 

There shall be no threads on product contact surfaces. 

D.ll 

Any coil spring(s) having product contact surfaces shall 

have at least 3/32 in. (2 mm) openings between the coils, 

including the ends, when the spring(s) is in the free 

position. 

D.11.1 

Spring(s), if used, in vacuum breakers shall be of a 
design dedicated for this use and are easily identifiable. 

D.12 

Check valves and vacuum breakers may have metal-to- 

metal, or rubber or rubber-like or plastic materials to 

metal seats. 

D. 13 

Non-product contact surfaces shall have a smooth fin¬ 

ish, free of pockets and crevices and be readily clean- 

able, and those surfaces to be coated shall be effectively 

prepared for coating. 

E 

SPECIAL CONSIDERATIONS 
E. l 

Check valves used in a processing system to be steril¬ 

ized by heat and operated at a temperature of 250 

degrees F (121 degrees C) or higher shall comply with 

the following additional criteria: 

E.1.1 

The construction shall be such that all product contact 

surfaces can be (1) sterilized by saturated steam or water 

under pressure (at least 15.3 psig or 106 kPa) at a 
temjjerature of at least 250 degrees F (121 degrees C) 
and (2) operate at the temperature required for process¬ 

ing. 

08-17M 

tained with silicon carbide, properly applied on stain¬ 

less steel sheets, is considered in compliance with the 

requirements of Section D.l herein. 

H 

DRAWINGS 

This APPENDIX is continued in Part Two of these 3-A 

Sanitary Standards which contains drawings of vacuum 

breakers and check valves. 

These standards shall become effective June 30,1992. 

F 

G 

APPENDIX 

STAINLESS STEEL MATERIALS 

Stainless steel conforming to the applicable composi¬ 

tion ranges established by AISI for wrought products, or 

by ACI for cast products, should be considered in 

compliance with the requirements of Section C.l herein. 

Where welding is involved, the carbon content of the 

stainless steel should not exceed 0.08 percent. The first 

reference cited in C.l sets forth the chemical ranges and 

limits of acceptable stainless steel of the 3(X) series. 

Cast grades of stainless steel corresponding to type 303, 
304, and 316 are designated CF-16F, CF-8 and CF-8M, 

respectively. These cast grades are covered by ASTM*'* 

specifications, A351/A351M, A743/A743M, and A744/ 

A744M. 

PRODUCT CONTACT SURFACE FINISH 

Surface finish equivalent to 150 grit or better as ob- 

*4 Available from ASTM, 1916 Race St., Philadelphia, PA 19103- 

1187(215-299-5400). 
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Part Two Of The 3-A Sanitary Standards 
For Fittings Used On Milk And Miik Products Equipment 

And Used On Sanitary Lines Conducting Miik and Milk Products, 
Number 08-17M 

[Vacuum Breakers and Check Valves] 

Formulated by 

International Association of Milk, Food and Environmental Sanitarians 

United States Public Health Service 

The Dairy Industry Committee 

It is the purpose of the lAMFES, USPHS, and DIC in connection with the development of the 3-A Sanitary Standards program 

to allow and encourage full freedom for inventive genius or new developments. Sanitary vacuum breakers and check valves 

specifications heretofore or hereafter developed which so differ in design, material, and fabrication, or otherwise as not to conform 

with the following standards but which, in the manufacturer’s or fabricator’s opinion are equivalent or better may be submitted 

for the joint consideration of lAMFES, USPHS, and DIC at any time. These 3-A Sanitary Standards are in two parts. Part One 

contains the text. Part Two contains the drawings. 

H 

APPENDIX 

DRAWINGS OF 3-A SANITARY FITTINGS FOR VACUUM BREAKERS & CHECK VALVES 

Drawings of the following are included in this Appendix: 

Fitting Name Page 3-A Drawing Number 

Spring Loaded Check Valve 756 3-A-lOOM-l 

Ball-Type Check Valve 757 3-A-100M-2 

Spring Loaded Vacuum Breaker 757 3-A-100M-3 

Non-Spring Loaded Vacuum Breaker 758 3-A-l(X)M-4 

Non-Spring Loaded Vacuum Breaker 758 3-A-100M-5 

3-A 

Sanitary Fitting 
3-A-lOOM-l 
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GASKET 

CLAMP 

BODY ASSEMBLY 

EXPLODED VEW 
Ball-Type Check Valve 

3-A 

Sanitary Fitting 

3-A-100M-2 

SOUD VIEW 

SPRING 

GUIDE 
il' M 

Spring Loaded Vacuum Breaker 

3-A 

Sanitary Fitting 

3-A-100M-3 
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Dairy, Food and Environmental Sanitation, Vol. II, No. 12, Page 759 (December 1991) 
Copyright©, lAMFES, 502 E. Lincoln Way, Ames, lA 50010 

Amendments To Parts One And Two Of The 3-A Sanitary Standards For Fittings 
Used On Milk And Milk Products Equipment Used On Sanitary Lines Conducting 

Milk And Milk Products, Number 08-17 As Amended 

08-20 REV. 

[Fittings and Plug Type Valves] 

Formulated by 

International Association of Milk, Food and Environmental Sanitarians 

United States Public Health Service 

The Dairy Industry Committee 

It is the purpose of the lAMFES, USPHS, and DIC in connection with the development of the 3-A Sanitary Standards program to allow and encourage 

full freedom for inventive genius or new developments. Fittings and plug type valves specifications heretofore or hereafter developed which so differ 

in design, material, and fabrication, or otherwise as not to conform with the following standards but which, in the manufacturer’s or fabricator’s 

opinion are equivalent or better may be submitted for the joint consideration of lAMFES, USPHS, and DIC at any time. 

D. 6 

Removable fittings may be used with or without gaskets or O- 

Rings and shall be of such design as to form flush interior Joints. 

E 
SPECIAL CONSIDERATIONS 

E. 1 

Special sanitary fittings may be used where interchangeability 

is not required. These special fittings must conform to the 

provisions of these standards with respect to material finish, 

construction, thread dimensions (if used) and use of gaskets but 

do not have to conform to the face-to-face or center line-to-face 

dimensions in the drawings. All product contact surfaces of 

such fittings shall be accessible for cleaning and inspection. 

Amendments To Parts One And Two Of The 3-A Sanitary Standards For Fittings 
Used On Miik And Milk Products Equipment Used On Sanitary Lines Conducting 

Milk And Milk Products, Number 08-17 As Amended 

08-20 REV. 

[Fittings and Plug Type Valves] 

SANffARY FITTINGS 3-A STANDARD NO. 08-20 REV. 

UNIHED SCREW THREAD SPECIFICATION HIGH PRESSURE APPLICATIONS 

All internal angles on product contact surfaces shall have radii 

of not less than 1/16 in. (2 mm) except that: (1) gasket recesses 

and grooves, in which all sharp comers shall be avoided, and (2) 

fittings less than 1 in. (25 mm) in size shall have a radii of not 

less than 1/32 in. (1 mm). 

E.1.1 

For special applications involving high pressure systems (greater 

than 250 psig/1750 kPg) with pipe or tube size of 1 in. (25 mm) 

outside diameter and under, American National Standard Uni¬ 

fied Threads ("Vee-Threads”) may be used on special fittings. 

Threads shall conform to ANSI B1.1 as indicated on Table 3A- 

100-44 contained in Part Two of these standards. 

These amendments shall become effective June 30,1992. 

TUBE SIZE 

INCH 

THREAD 

SIZES 

THREADS 

PER INCH 

THREAD CLASS 

EXTERNAL INTERNAL 

1/4 9/16 18,20 2B 

3/8 3/4 20 2B 

3/8 7/8 14 2A, 3A 2B 

1/2 7/8 14, 20 2A, 3A 2B 

5/8 1 14, 20 2A, 3A 2B 

3/4 1-1/4 18 2A, 3A 2B 

3/4 1-5/16 20 2A, 3A 2B 

1 1-1/2 20 2A, 3A 2B 

NOTE: ALL THREAD DIMENSIONS AND TOLERANCES MUST COMPLY WITH 

AMERICAN NATIONAL STANDARD ANSI B 1.1 ENTITLED "UNIFIED 

INCH SCREW THREADS." 

3-A STANDARD 

SANITARY FITTINGS 

3-A-100-44 
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Dairy, Food and Environmental Sanitation, Vol. II, No. 12, Pages 760-762 (December 1991) 
Copyright©. lAMFES, 502 E. Lincoln Way, Ames, lA 50010 

3-A Sanitary Standards For Air Eliminators for Milk 
And Fluid Milk Products, Number 29-01 

Formulated by 

International Association of Milk, Food and Environmental Sanitarians 
United States Public Health Service 

The Dairy Industry Committee 

It is the purpose of the lAMFES, USPHS, and DIC in connection with the development of the 3-A Sanitary Standards program 

to allow and encourage full freedom for inventive genius or new developments. Air eliminators specifications heretofore and 

hereafter developed which so differ in design, material, fabrication, or otherwise as not to conform with the following standards, 

but which, in the fabricator’s opinion are equivalent or better, may be submitted for joint consideration of the lAMFES, USPHS, 

and DIC, at any time. 

A 
SCOPE 

A.1 

These standards cover the sanitary aspects of air elimi¬ 

nators for milk and fluid milk products. These standards 

do not apply to air eliminators using vacuum to remove 

air. 

A. 2 

In order to conform with these 3-A Sanitary Standards, 

air eliminators shall comply with the following design, 

material and fabrication criteria. 

B 
DEFINITIONS 

B. l 

Product: Shall mean milk and fluid milk products. 

B.2 

Surfaces 

B.2.1 

Product Contact Surfaces: Shall mean all surfaces 

which are exposed to the product and surfaces from 

which liquids may drain, drop, or be drawn into the 

product. 

B.2.2 

Non-Product Contact Surfaces: Shall mean all other 

exposed surfaces. 

B.3 

Mechanical Cleaning or Mechanically Cleaned: Shall 

denote cleaning solely by circulation and/or flowing 

chemical detergent solutions and water rinses onto and 

over the surfaces to be cleaned, by mechanical means. 

C 
MATERIALS 

*' The data for this series are contained in iheAISI Steel Products 
Manual, Stainless & Heat Resisting Steels, December 1974, Table 
2-1, pp. 18-20. Available from the Iron and Steel Society, 410 
Commonwealth Drive, Warrendale, PA 15086 (412-776-9460). 

Steel Founders Society of America, Cast Metal Federation Bldg., 
455 State St., Des Plaines, IL 60016 (708-299-9160). 

C.l 
All product contact surfaces shall be of stainless steel of 

the AISI300 Series*' or corresponding ACI*^ types (See 

Appendix, Section E.) or metal which under the condi¬ 

tions of intended use is at least as corrosion-resistant as 

stainless steel of the foregoing types and is 

non-toxic and non-absorbent, except that: 

C.1.1 

Rubber and rubber-like materials may be used for O- 

Rings, gaskets, seals, protective caps for openings, 

valve parts and parts having the same functional pur¬ 

poses. 

C.1.2 

Rubber and rubber-like materials when used for the 

above specified applications shall comply with the 

applicable provisions of the 3-A Sanitary Standards for 

Multiple-Use Rubber and Rubber-Like Materials, Used 

as Product Contact Surfaces in Dairy Equipment, Num¬ 

ber 18-(X). 

C.l.3 

Plastic materials may be used for valve parts, gaskets, 

seals, 0-Rings, protective caps for openings and parts 

having the same functional purposes. 

C.l.4 

Plastic materials when used for the above specified 

applications shall comply with the applicable provi¬ 

sions of the 3-A Sanitary Standards for Multiple-Use 

Plastic Materials Used as Product Contact Surfaces for 

Dairy Equipment, Number 20-14 as amended. 

C.l.5 

Bonded rubber and rubber-like materials and bonded 

plastic materials having product-contact surfaces shall 

be of such a composition as to retain their surface and 

conformational characteristics when exposed to the 

conditions encountered in the environment of intended 

use and in cleaning and bactericidal treatment. 

C.1.6 

The final bond and residual adhesive, if used, of bonded 

rubber and rubber-like materials and bonded plastic 

materials shall be non-toxic.*^ 
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C. 2 

Non-product contact surfaces shall be of corrosion- 

resistant material or material that is rendered corrosion- 

resistant. If coated, the coating used shall adhere. Non¬ 

product contact surfaces shall be relatively non-absor¬ 

bent, durable and cleanable. Parts removable for clean¬ 

ing having both product contact and non-product con¬ 

tact surfaces shall not be painted. 

D 

FABRICATION 
D. l 

All product contact surfaces shall have a finish at least 

as smooth as a No. 4 ground finish on stainless steel 

sheets and be free of imperfections such as pits, folds, 

and crevices in the final fabricated form. (See Appen¬ 

dix, Section F.) 

D.2 

All permanent joints in metallic product contact sur¬ 

faces shall be continuously welded. Welded areas on 

product contact surfaces shall be at least as smooth as a 

No. 4 ground finish on stainless steel sheets, and be free 

of imperfections such as pits, folds, and crevices. 

D.3 

Air eliminators that are to be mechanically cleaned shall 

be designed so that the product contact surfaces of the 

air eliminator and all non-removable appurtenances 

thereto can be mechanically cleaned and are easily 

accessible for inspection. 
D.4 

Product contact surfaces not designed to be mechani¬ 

cally cleaned shall be easily accessible for cleaning and 

inspection either when in an assembled position or 

when removed. Removable parts shall be readily de¬ 

mountable. 

D.5 

All product contact surfaces shall be self-draining ex¬ 

cept for normal clingage. 

D.6 

Gaskets and Seals 

D.6.1 

Gaskets and seals having a product contact surface shall 

be removable or bonded. 

D.6.2 

Bonded rubber and rubber-like materials and bonded 

plastic materials having product contact surfaces shall 

be bonded in a manner that the bond is continuous and 

mechanically sound so that when exposed to the condi¬ 

tions encountered in the environment of intended use 

and in cleaning and bactericidal treatment the rubber 

and rubber-like material or the plastic material does not 

separate from the base material to which it is bonded. 

D.6.3 
Grooves in gaskets shall be no deeper than their width, 

unless the gasket is readily removable and reversible for 

cleaning. 

*3 Adhesives shall comply with 21 CFR Part 175 - Indirect food 

additives. Adhesives and components of coatings. Document for 

sale by the Superintendent of Documents, U.S. Government Office, 

Washington, DC 20402 (202-783-3238). 

29-01 

D.6.4 

Gasket grooves or gasket retaining grooves in product 

contact surfaces for removable gaskets shall not exceed 

1/4 in. (6 mm) in depth or be less than 1/4 in. (6 mm) 

wide except those for standard O-Rings smaller than 
1/4 in. (6 mm). 

D.7 

Radii 

D.7.1 

All internal angles of 135 degrees or less on product 

contact surfaces shall have radii of not less than 1/4 in. 

(6 mm) except that: 

D.7.1.1 

Smaller radii may be used when they are required for 

essential functional reasons, such as those in vent seal 

parts. In no case shall such radii be less than 1/32 in. (1 

mm). 

D.7.1.2 

The radii in gasket grooves, gasket retaining grooves, or 

grooves in gaskets, except for those for standard 1/4 in. 

(6 mm) and smaller O-Rings, shall be not less than 1/8 

in. (3 mm). 

D.7.1.3 

The radii in grooves for standard 1/4 in. (6 mm) O-Rings 

shall not be less than 3/32 in. (2 mm) and for standard 

1/8 in. (3 mm) O-Rings shall be not less than 1/32 in. (1 

mm). 

D.7.1.4 

The minimum radii for fillets of welds in product 

contact surfaces shall be not less than 1/4 in. (6 mm) 

except that the minimum radii for such welds may be 

1/8 in. (3 mm) when the thickness of one or both parts 

joined is less than 3/16 in. (5 mm). 

D.8 

There shall be no threads on product contact surfaces. 

D.9 

Sanitary fittings and connections shall conform to the 

applicable provisions of the 3-A Sanitary Standards for 

Fittings Used on Milk and Milk Products Equipment 

and Used on Sanitary Lines Conducting Milk and Milk 

Products, Parts I and n Number 08-17 as amended, 

except that the materials conforming to C. 1.2 or C. 1.4 

may be used for caps of sanitary design for tlie protec¬ 

tion of terminal ends of sanitary tubing, fittings, or 

vents. 

D.IO 

Sanitary tubing shall conform to the applicable provi¬ 

sions of the 3-A Sanitary Standards for Polished Metal 

Tubing for Dairy Products, Number 33-{X). 

D.ll 
Air vents shall be designed or protection provided to 

prevent foreign material from entering the air elimina¬ 

tor through the air vent. 

D.12 

Pressure and/or level sensing devices shall conform to 

the applicable provisions of 3-A Sanitary Standards for 

Pressure and Level Sensing Devices, Number 37-01. 

D.13 

The means of supporting an air eliminator shall be by 

legs. Legs shall be smooth with rounded ends and no 
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exposed threads. Legs made of hollow stock shall be 

sealed. The clearance between the lowest part of the air 

eliminator (excluding legs) and the floor shall be one of 

the following: 

D.13.1 

Not less than 4 in. (100 mm) if the horizontal area of the 

air eliminator is more than 1 sq ft (0.09 sq m). 

D.13.2 

Not less than 2 in. (50 mm) if the horizontal area of the 

air eliminator is not more than 1 sq ft (0.09 sq m) and 

the air eliminator is designed to be portable and easily 

movable. 

D.14 

Non-product contact surfaces shall have a smooth finish 

and be free of pockets and crevices and be readily 

cleanable and those surfaces to be coated shall be 

effectively prepared for coating. 

E 

F 

APPENDIX 

STAINLESS STEEL MATERIALS 

Stainless steel conforming to the applicable composi¬ 

tion ranges established by AIST'for wrought products, 

or by ACr^for cast products, should be considered in 

compliance with the requirements of Section C1 herein. 

Where welding is involved the carbon content of the 

stainless steel should not exceed 0.08 percent. The first 

reference cited in C. 1 sets forth the chemical ranges and 

limits of acceptable stainless steels of the 3(K) Series. 

Cast grades of stainless steel equivalent to types 303, 

304, and 316 are designated CF-16F, CF-8, and CF-8M, 

respectively. These cast grades are covered by ASTM*‘* 

specifications A351/A351M, A743/A743M and A744/ 

A744M. 

PRODUCT CONTACT SURFACE FINISH 

Surface finish equivalent to 150 grit or better as ob¬ 

tained with silicon carbide, properly applied on stain¬ 

less steel sheets, is considered in compliance with the 

requirements of Section D.l herein. 

Available from ASTM, 1916 Race St., Philadelphia, PA 19103- 

1187(215-299-5400). 

These standards shall become effective June 30,1992. 
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Sandra Whiteway 

LEM Laboratory Inc. 

St. John's, Newfoundland 

Kirsten Jakobsen 

Radiometer A/S 

Copenhagen 

Norway 

Gjermund Boe 

Vest-Agder Municipal 
Food Control Authority 

Kristiansand 

United Kingdom 

Joss Delves-Broughton 

Aplin and Barrett 

Dorset 

New lAMFES 
Sustaining Members 

EG & G Berthold 
472 Amherst Street 
Nashua, NH 03063 

(603)889-3309 

General Mills 
Restaurants, Inc. 
P. O. Box 593330 

Orlando, FL 32859-3330 
(407)850-5330 

IDEXX Laboratories, Inc. 
100 Fore Street 

Portland, ME 04101 
(207)774-4334 
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Services / Products Services / Products 

EXTRANEOUS 
MATTER TESTING 

• Purity Analysis • Howard Mold Counts 
• FDA-Defect Action Levels 

CENTRAL HUDSON LAB 
PX}. Box 3SS, ChMter. NY 10918 
914^96-7584 FAX 914-406-2469 

CIRCLE READER SERVICE NO. 341 

COMPLETE 
LABORATORY 

SERVICES 

Ingman Labs, Inc. 

2945*34th Avenue South 
Minneapolis, MN 55406 

612-724-0121 

CIRCLE READER SERVICE NO. 315 

GREAT UKB 
SaimfK, INC. 

Caaiplete Laboraliry Ttstkig 
Sanricas iaduGIng: 

•Listeria •Afiatoxin M-j 
•Saimoneiia aProtein 
•Coliform/E.coii 'Fats 
•Cholesterol •Penicillin 

•Nutritional Labeling 

Praduct ud 
Enviroaiiiantal Samplas 
FREE ENVIRONMENTAL 

SAMPLING KITS AVAILABLE 

RapMSandca 
CaaipaUtiva Pricas 

2847 Lawranca Straat 
StavanavMa, Ml 49127 
(616)429-1000 
(616) 429-1550 (FAX) 

^^^cesjnc. 
Boctwlotogled ft Ctwmical T«fMng 

• Component Samples for Infrared Equipment 
• ESCC Control Samples 
•Chemical & Bacteriological Testing of Milk & Milk Products 

Moundsview Business Park 5205 Quincy Street St. Paul, MN 55112-1400 

(612)785-0484 FAX (612)785-0584 

CIRCLE READER SERVICE NO. 356 

Will Mycotoxins and Drug Residues Cost You Your Business? 

They don't have to! Spectrochrom, LTD. offers you a solution to your 

problems. By using Spectrochrom's on-site test kits or their full service 

laboratory, you can receive fast, reliable results. Please call or write today 

to receive our 1991 catalog of kits and a complete listing of our lab services. 

OPECTROCHROM, ltd 

Iowa State University Research Park 

2501 N. Loop Drive, Ames. Iowa 50010-8283 

Phone (515) 296-9913 

FAX (515) 296-9910 

CIRCLE READER SERVICE NO. 307 

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

TeleplHJoe: (213) 9284)553/(714) 97I4)673/FAX (213) 927.4625 

COMPLETE DAIRY ANALYSIS 
SPECIALIZING IN: 
* Ownnical 

* Microbiological 

* Sugar Prolila 

* Fatty Add Profila 

* VHamin A & 0 
* Quality /liauranca i 

* Consulting 

* IMS-USPHS-FDA 

Approvad 06143 ^ 

TECHNIQUES AVAILABLE: 
* Infrarad Milk Analyzar 

* Mata Spaciromatry 

* Gaa Chromatogra^y 
* Atomic Abaorption 

* Spactrophotomatry 

* Spactrofluoromatry 

* Spiral Platar 
* Luar Countar 

* Microtcopy 

* Vitak & Bactomatar 

* kiductivaly Couplad Plasma 

Also OHarlna: Milk Calibration Samplat lor Infra-rad Milk Analyzar and Elactronic Somatic Call Countar 

aRCLE READER SERVICE NO. 303 CIRCLE READER SERVICE NO. 340 
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Services / Products Equipment For Sale 

Model III ssx 

•U5 Pat. No. 4^,166 

The CDT™ Test Device* 
For testing all differential 

controls on H.T.S.T. pasteurizers 

Model III ss X now shipping! 
New adapters** connect directly to 
HTST’s sanitary pressure sensors 

<< 
The Crombie Company 
521 Cowles Ave., Joliet, IL 60435-6043 
815-726-1683 (Voice & FAX) 

**Adapters may be ordered separately - dt all previous models. 

CIRCLE READER SERVICE NO. 339 

M i W Fiberglass floor systems 
feature 
• High resistance to corrosion, acids, impact 

— Installed non-slip, easy to clean & 

keep clean 

• Exceptional sanitary qualities 

• No joints to grout. 

M A tv Fiberglass wall systems 
feature 
• Installed seamless & smooth 

• Has slight fiberglass design 

• No fasteners or spacers needed 

• Other features as with floors 

(Our systems are USDA accepted) 

M&W Protective Coatinfir Co. 
912 Nunn Ave. • Rice Lake. WI 54868 

Ph.(715)2347894_ 

CIRCLE READER SERVICE NO. 294 

Equipment For Sale 

GOSSELIN & BLANCHET 
Butter-Making Equipment 

New and used. 
Sales. Service. Parts. 

B & J REPAIR SERVICE 
•4818N. Bailey Rd. • 

Coral, Ml 49322 
(616) 354-6629 

CIRCLE READER SERVICE NO. 329 

BENTLEY INSTRUMENTS, INC. 

Milk Testing 
Equipment 

New and rebuilt milk analyzing 

equipment for fat. protein, lactose 

and solids testing. Installation, 

training, parts and service avail¬ 

able. 

Call for more information 
(612) 448-7600 

Bentley Instruments, Inc. 
P.O. Box 150 

_Chaska. MN 55318_| 

CIRCLE READER SERVICE NO. 330 

1 —30,000 Gal. Insulated Silo 
2 —15,000 Gal. Insulated Silos 
1 —1500 Gal Dome Top Pressure Wall Processor 
1 —1000 Gal. Bridge Cover Pressure Wall Processor 

1 —600 Gal. Dome Top Pressure Wall Processor 
1 —600 Gal. Bridge Cover Pressure Wall Processors 

(Match Set) 
5 —600 Gal. Bridge Cover Atmospheric Processors 

w/Wide Sweep Ajit 
1 —500 Gal. Dome Top Ftcssurc Wall Processor 
1 —8000Gal.S.S. Front Cold Wall Storage Tank w/ 

Agit 
1 —7500 Gal. S.S. Front w/New Cold Wall Channel 

Plate & Top Agit 
1 — Chester Jensen Plate Heat Exchanger w/Hydrau- 

lic Closure 
1 ~W.R. Grace Blender All S.S. 

0iv./W. M. Sprinkman Corp. 
504 Clay St.. Waterloo. lA 50704 1 -800-553-2762 

FROM THE LEADER IN MILK ANALYSIS 

* Advanced New Instrumentation for Fat, Protein, 
Lactose, Solids, Somatic Cell Count, Bacteria Count 

* Online Monitoring for Fat, Protein, Solids, Fully 
Automatic Standardizing Systems 

* Factory Reconditioned Used Equipment 

* Regionally Based Soles & Service throughout 
North America 

* Look to Foss for Security, Value, Dependability 

Foss^Food Technology 

0 Corporation 

10355 W. 70m Street 2053 Williams Parkway #29 
Eden Prairie, MN 55344. Brampton, Ontario, 
USA Canada L6S 5T4 
Phono: (612) 941-8870 Phone: (416) 793-6440 
Fox: (612) 941-6533 Fox: (416) 793-6719 

CIRCLE READER SERVICE NO. 292 CIRCLE READER SERVICE NO. 320 
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Consulting Services 

EXPAND BUSINESS & PROHTS 

• Analyze Markets 
• Exploit Opporturiities 

• Improve Sales 

Programs Designed For Your Needs 

Dairy & Food Industry Consultants 
For More Than 20 Years 

AOI^CriJNC. 
1989 West Fifth Avenue 
Columbus, Ohio 43212 
(614) 488-2772 

CIRCLE READER SERVICE NO. 117 

For Food Plant Operations 
Employee n 
Training |U 
Materials 

• GMP & GSP booklets, slides and 

video tapes in English & Spanish 

L. J. BIANCO a ASSOCIATES 
(Associated with L J B Inc | 

FOOD PRODUCT QUALITY CONTROL AND 

ASSURANCE CONSULTANTS 

050 Huckleberry Lane 

Northbrook, IL 60062 

708 272-4944 

Over 40 years Food Operation Experience 

CIRCLE READER SERVICE NO. 297 

Plan Now to Attend the 

79th lAMFES Annual 

Meeting and Expositioi 

July 26-29,1992 

The Sheraton Centre 
Hotel and Towers 

Toronto, Ontario 

Hosted by the 

Ontario Food 
Protection Association 

Consulting Services Employment Opportunities 

HARRY HAVERLAND, MPH. 

National and International 
Consultant in Food Safety 

and Public Health. 

12013 Cantrell Dr. 
Cincinnati, OH 45246-1403 

Phone: 513/851-1810 

CIRCLE READER SERVICE NO. 350 

^^Ad^rtise inth^^V 
1992-93 lAMFES 

Membership Directory 

Call 

800-369-6337 (U.S.) 

800-284-6336 (Canada) 

or complete and return 

I the post card insert at the 

front of this journal by: 

^^^^lanuary 3,1992^^ 

Envirowaste Management 

New Career...Bright Future 
Be a Certified Specialist Consultant 

Your business...job...profession 

Help Your Customer...Help Yourself 
•Waste management 
•Compliance/regulations 
•Environmental laws 
•Hazard management 
•Reporting regulations 

Home Study Program Includes: 

•Physics and chemistry 
•Human physiology 
•Ecology 
•Envirowaste sciences 
•Laws and regulations 

For a free booklet, call or write: 
1-800-527-9537 • Fax 1-800-842-7574 

1509 Baltimore • Kansas City, Mo. 64108 

ENVIROWASTE MANAGEMENT 
INSTITUTE OF AMERICA 

Division of 

National Institutes of America 

Since 1981 

Employment Opportunities 

City_ 

State/Zip_ _ 

Telephone _ _ 

CIRCLE READER SERVICE NO. 347 

Wanted: Independent and mature professionals 
with experience in QC/QA, production, and/or sani¬ 
tation disciplines to work full time or part time 
consulting our clients in food processing sanitation 
programs (chemicals and procedures). Send re¬ 
sumes to; Eric Bonewitz, West Agro, Inc., 11100 
N. Congress Avenue, Kansas City, MO 64153 
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Name 

Address 

This, 
publication is 
available in 
microform. 

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

University 
Miox^ilms 

International 

MBd taiioriMtiaB about these titles 

Compeny/Institutioo 
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I AMFES 
NEW RATES EFFECTIVE SEPTEMBER 1, 1991 

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

MEMBERSHIP APPUCATION 

MEMBERSHIP 

□ Membership Plus $80 
(Includes Dairy, Food and Environmental Sanitation and the Journal of Food Protection) 

□ Membership with Dairy, Food and Environmental Sanitation $50 

□ Check here if you are interested in information on joining your state/province chapter of iAMFES 

SUSTAINING MEMBERSHIP 

□ Membership with BOTH journals $450 
Includes exhibit discount, July advertising discount, company monthly listing in both journals and more. 

STUDENT MEMBERSHIP 

□ Membership Plus including BOTH journals $40 
□ Membership with Dairy, Food and Environmental Sanitation $25 
□ Membership with the Journal of Food Protection $25 

‘Student verification must accompany this form 

□ Surface POSTAGE CHARGES: Outside the U.S. add $15 per journal surface rate OR $95 
□ AIRMAIL per journal AIRMAIL rate. U.S. funds only, drawn on U.S. Bank. 

PRINT OR TYPE ... ALL AREAS MUST BE COMPLETED IN ORDER TO BE PROCESSED 

Name_ Company Name_ 

Job Title_ Office Phor.e #_ 

Address_ 

City_State/Province_ 

Renewal_New Membership/Subscription. 

_CHECK OR MONEY ORDER 

_MASTER CARD 

_VISA 

_AMERICAN EXPRESS 

CARD #_ 

EXP. DATE_ 

YOUR SIGNATURE- 
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OR USE YOUR CHARGE CARD 1-800-369-6337 
(800)284-6336 (Canada) 
515-232-6699 
FAX 515-232-4736 

U.S. FUNDS 
on U.S. BANK 

MAIL ENTIRE FORM TO: 

IAMFES 
502 E. LINCOLN WAY 
AMES, lA 50010 

r-AX #. 

Country. Zip. 

PAYMENT MUST BE ENCLOSED 
IN ORDER TO PROCESS 



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

Procedures to Investigate Waterborne Illness 
$5.00/member; $7.50/non-member 

Procedures to Investigate Foodborne Illness - new 4th Edition _ 
$5.00/member; $7.50/non-member 

Procedures to Investigate Arthropod-borne and Rodent-borne Illness _ 
$5.00/member; $7.50/non-member 

Procedures to Implement the Hazard Analysis Critical Control Point System _ 
$5.00/member; $7.50/non-member 

Pocket Guide To Dairy Sanitation 
$.50/member; $.75/non-member (minimum order of 10) ($2.50 shipping for 

each order of 10) 

Multiple copies available at reduced prices. Subtotal _ 

Shipping- 
Add $1.50 for first item. $.75 for each additional item 

Booklet Total_ 

Qty. 
3-A Sanitary Standards 

Total $ 

Complete set 3-A Dairy Standards 
$33 member; $49.50 non-member 

Complete set 3-A Dairy & Egg Standards 
$48 member; $72 non-member 

3-A Egg Standards 
$28 member; $42 non-member 

Five-year Service on 3-A Sanitary Standards 
3-A Dairy & Egg Standards 
$44 member; $66 non-member 

Subtotal - 
U.S. Shipping. 

Add $3.25 for each item 

Shipping 
Outside U.S. - 
Add $8.25 

3-A Sanitary Standards Total- 

PRINT OR TYPE ... ALL AREAS MUST BE COMPLETED IN ORDER TO BE PROCESSED 

Name — 

Job Title 

Address- 

City — 

Company Name 

Office Phone # 

State/Province Country Zip 

PAYMENT MUST BE ENCLOSED 
IN ORDER TO PROCESS 

MAIL ENTIRE FORM TO: 

lAMFES 
502 E. LINCOLN WAY 
AMES, IA 50010-6666 

($25.00 minimum Charge Card Order) 

OR USE YOUR CHARGE CARD 1-800-369-6337 
1-800-284-6336 (Canada) 
515-232-6699 FAX 515-232-4736 

CHECK OR MONEY ORDER 

MASTER CARD 

VISA 

AMERICAN EXPRESS 

U. S. FUNDS on U. S. BANK 

CARD # 

YOUR SIGNATURE 
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Coming Events 

1992 

January 

•6-17, Ice Cream Short Course, 100th Anniversary, will be 

held at the J.O. Keller Conference Center, The Pennsylvania 

State University, 306 Ag. Administration Building, Univer¬ 

sity Park, PA 16802. For further information call (814)865- 

8301 or FAX (814)865-7050. 

•23-24, Preparing for Change: Labeling Dairy Products 

Workshop, sponsored by the International Dairy Foods As¬ 

sociation, to be held at the Crystal Gateway Marriott, Wash¬ 

ington, EXT. For more information contact the IDFA Market¬ 

ing & Training Institute, 888 Sixteenth Street, NW, 2nd floor, 

Washington, DC 20006^103, (202)296-4250. 

•30-31, Preparing for Change: Labeling Dairy Products 

Workshop, sponsored by the International Dairy Foods As¬ 

sociation, to be held at the Westin Hotel O'Hare, Chicago, IL. 

For more information contact the IDFA Marketing & Training 

Institute, 888 Sixteenth Street, NW, 2nd floor, Washington, 

DC 20006-4103,(202)296-4250. 

February 

•3-4, Preparing fur Change: Labeling Dairy Products 

Workshop, sponsored by the International Dairy Foods As¬ 

sociation, to be held at the Stouffer Concourse Hotel, Los 
Angeles, CA. For more information contact the IDFA Mar¬ 

keting & Training Institute, 888 Sixteenth Street, NW, 2nd 

floor, Washington, DC 20006-4103, (202)296-4250. 

•3-6, Freezing Technology Short Course, sponsored by the 

University of Califomia-Davis, Davis, CA. Contact: Sharon 
Munowitch, University Extension, University of California, 

Davis, CA 95616-8727, (916)757-8896. 
•9-12, Pacific Fisheries Technologists 43rd Annual Meet¬ 

ing to be held at the Sheraton Hotel, San Pedro, California. 
For further information, contact: Pamela Tom, Food Science 

& Technology Dept., University of California, Davis, CA 

95616-8598. Telephone: (916)752-3837; FAX: (916)752- 

4759. 

•9-12, 1992 Winter Conference - Pollution Prevention 
through Waste Minimization, sponsored by the National 

Environmental Health Association, wilt be held at the Hyatt 

Regency, Denver, CO. For more information contact NEHA, 

720 S. Colorado Blvd., Suite 970, Denver, CO 80222-1925; 
(303)756-9090 or FAX (303)691-9490. 

•10-12, National Mastitis Council 31st Annual Meeting to 

be held at the Crystal City Hyatt in Arlington, Virginia. For 

more information contact Anne Saeman, Director of Opera¬ 
tions, National Mastitis Council, 1840 Wilson Blvd., Suite 
400, Arlington, VA 22201, Phone: (703)243-8268, FAX 
(703)243-8268. 

•11-13, FDA Course on Food Code Interpretations to be 

held at the Townhouse Fargo, Fargo, ND. For preregistration 

information contact Deb Larson, ND Dept of Health and 
Consolidated Labs, P.O. Box 937, Bismarck, ND 58502; 

phone: (701)221-6147. 

•12-13, Dairy and Food Industry Conference will be held at 

The Ohio State University, Department of Food Science and 

Technology, 2121 Fyffe Road, Columbus, Ohio 43210-1097. 

For more information contact John Lindamood at (614)292- 

7765. 

•28, Baking Industry Sanitation Standards Committee 

Annual Membership Meeting to be held at the Chicago 

Marriott Hotel, Chicago, IL. For more information, contact 

the BISSC headquarters at 401 North Michigan Avenue, 

Chicago, IL 60611; (312)644-6610. 

March 

•6, The 1992 National Frozen Food Month Kick-Off Din¬ 

ner, sponsored by the Central Indiana Frozen Foods Associa¬ 

tion, will be held at the Indiana Roof Ballroom, Indianapolis, 

IN. For more information contact the Central Indiana Frozen 

Foods Association, Attention: Gerald Carter, P. O. Box 50872, 

Indianapolis, IN 46250; (317)842-7700. 

•11, U. W. Dairy Manufacturer's Conference, sponsored 

by the University of Wisconsin-Extension, will be held at The 

Paper Valley Hotel, Appleton, WI. For more information, 
contact Bill Wendorff, Dept, of Food Science, 1605 Linden 
Drive, Madison, WI 53706; (608)263-2015. 

•16-18, Food Product Development/Ingredient Technol¬ 

ogy, sponsored by the University of Califomia-Davis, Davis, 

CA. Contact: Sharon Munowitch, University Extension, 

University of California, Davis, CA 95616-8727, (916)757- 

8896. 

•16-19, Better Process Control School, sponsored by the 

University of Califomia-Davis, Davis, CA. Contact: Sharon 
Munowitch, University Extension, University of California, 

Davis, CA 95616-8727, (916)757-8896. 

•18, Indiana Dairy Industry Conference to be held at 

Purdue University. For more information contact James V. 

Chambers, Food Science Department, Smith Hall, Purdue 

University, West Lafayette, IN 47907, Phone: (317)494- 

8279. 

•23-27, Midwest Workshop in Milk, Food and Environ¬ 

mental Sanitation will be held at The Ohio State University, 
Department of Food Science and Technology, 2121 Fyffe 

Road, Columbus, OH 43210-1097. For more information 

contact David Dzurec at (614)292-7723. 

To insure that your meeting time is published, send an¬ 
nouncements at least 90 days in advance to: lAMFES, 502 
E. Lincoln Way, Ames, lA 50010-6666. 
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lAMFES 
Reader requests for information are sent to the 
appropriate company. Follow-up on reader re¬ 
quests are the responsibility of the company 

International Association ot Milk. Foot) and Environmental Samtanans me advertiSinQ. 

The Advertisements in¬ 
cluded herein are not 
necessarily endorsed 
by the International As¬ 
sociation of Milk, Food 
and Environmental 
Sanitarians, Inc. 

Please send information on items circied below: Deadiine 60 days from issue date 
101 114 127 140 153 166 179 192 205 218 231 244 257 270 283 296 309 322 335 348 

102 115 128 141 154 167 180 193 206 219 232 245 258 271 284 297 310 323 336 349 

103 116 129 142 155 168 181 194 207 220 233 246 259 272 285 298 311 324 337 350 
104 117 130 143 156 169 182 195 208 221 234 247 260 273 286 299 312 325 338 351 

105 118 131 144 157 170 183 196 209 222 235 248 261 274 287 300 313 326 339 352 

106 119 132 145 158 171 184 197 2io 223 236 249 262 275 288 301 314 327 340 353 

107 120 133 146 159 172 185 ' 96 211 224 237 250 263 276 289 302 315 328 3«' 354 
108 121 134 147 160 173 186 ' 99 212 225 238 251 264 277 290 303 316 329 342 355 

109 122 135 148 161 174 187 200 213 226 239 752 265 278 291 304 317 330 343 356 
110 123 136 149 162 175 188 201 214 227 240 253 266 279 292 305 318 331 344 357 

111 124 137 150 163 176 189 202 215 228 241 254 267 280 293 306 319 332 345 358 

112 125 138 151 164 177 190 203 216 229 242 255 268 281 294 307 320 333 346 359 

113 126 139 152 165 178 ’91 204 217 230 243 256 269 292 295 308 321 334 347 360 

lAMFES DFES 
12/91 

International Asaoctabon at MMk. Food and Environmental Samtanans me 

Reader requests for information are sent to the 
appropriate company. Follow-up on reader re¬ 
quests are the responsibility of the company 
advertising. 

The Advertisements in¬ 
cluded herein are not 
necessarily endorsed 
by the International As¬ 
sociation of Milk, Food 
and Environmental 
Sanitarians, Inc. 

Please send information on items circled below: Deadline 60 days from issue date 
101 114 127 140 153 166 179 192 205 218 

102 115 126 141 154 167 180 193 206 219 

103 116 129 142 155 166 181 194 207 220 
104 117 130 143 156 169 182 195 206 221 

105 118 131 1*4 157 170 183 196 209 222 
106 119 132 145 ISO 171 184 197 JIQ 223 

107 120 133 146 159 172 185 ' 98 211 224 

108 121 134 147 160 173 186 199 212 225 

109 122 135 148 161 174 187 200 213 226 

110 123 136 149 162 175 186 901 214 227 
111 124 137 ISO 163 176 189 902 215 226 

112 125 < 36 151 164 177 190 903 216 229 

113 126 139 152 165 178 '»’ 904 2,7 2X 

231 244 257 970 283 996 309 322 335 346 

232 245 258 271 264 297 310 323 336 349 
233 246 259 272 285 298 311 324 337 350 
234 247 260 273 286 299 312 325 338 361 

235 248 261 274 267 300 313 326 339 352 
236 249 262 275 288 301 314 327 340 353 
237 250 263 976 289 302 315 328 341 354 

238 251 264 277 290 303 316 329 342 355 

239 252 265 278 291 304 317 330 343 366 
240 953 266 279 292 305 318 331 344 357 

241 254 267 260 293 306 319 332 345 356 

242 255 268 281 294 X7 320 333 346 399 

243 956 269 282 295 306 321 334 347 360 
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The Color of Money 
The 42-Hour Salmonella Test Kit 

When it comes to salmonella testing, the sooner you 

know your results, the sooner you ship your product. 

Which is why the few moments you spend learning 

about Oxoid’s new Salmonella Rapid Test Kit could pay 

big dividends. 

Now, from the start of incubation, you’ll be able to 

read results in just 42 hours — less than half the time of 

conventional culture methods. That means food cleared 

for processing and ready for shipping one or two days 

faster than at present. We leave it to you to calculate 

the money saved. 

The Oxoid Salmonella Rapid Test Kit does not com¬ 

promise traditional culture procedures. On the contrary, 

it enhances their reliability by providing two selective 

media and two indicators. Just what you’d expect from 

Oxoid, a world leader in the development of improved 

methods of testing for micro-organisms in food. 

Not only is the Oxoid test procedure easy to master, 

it also offers an unmatched level of safety by reducing 

the number of times samples have to be handled. And 

safety is further insured by the disposable Oxoid culture 

vessel—one less piece of contaminated equipment 

to clean. 

If time really is money (and it is), it will pay you to find 

out more about this remarkable new Oxoid product. 

Write today for additional information. Or, faster yet, 

phone 1-800-638-7638. 

Unipath Co, Oxoid Division 
9200 Rumsey Road, Columbia, MD 21045 
(301)997-2216 

Please circle No. 104 on your Reader Service Card 



Easy as... 

A Bacteria Testing 
•8 minute test 
• 10^ - 10’ bacteria/ml 

Shelf Life Prediction 
•Results in 24 hours 
•10-16 day shelf life prediction 

C Sanitation Test 
1 minute test for: 
•Industrial sanitation 
•Food processing 
•Water quality 

Introducing the Charm ABC (Active Bacteria Count) using the 

standard Charm II System...no additional equipment requiredi 

Antibiotics, aflatoxin, alkaline phosphatase... 

and now bacteria counts. 

Nothing works like a Charm II! 

ChARM SciENCES InC. 
36 FRANKLIN STREET, MALDEN, MA 02148-4120 U.S.A. TEL: (617) 322-1523 FAX: (617) 322-3141 

Please circle No. 185 on your Reader Service Card 
Nothing works like a Charm. 




