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Ralston Purina Farm Dinner and 
Entertainment Featured at the 70th 

lAMFES Annual Meeting in St. Louis, MO 

Checkerboard Square located in St. Louis, Missouri is the international headquarters of Ralston Purina Company. The 

company also maintains an experimental agricultural farm located outside the City of St. Louis. Through the company’s 

hospitality, registrants at the 70th International Association of Milk, Food and Environmental Sanitarians Meeting will have 

the opportunity to visit the farm, take a short bus tour of the farm with brief stops at the experimental dairy farm and other 

appropriate locations. This will be followed by a family style country fried chicken dinner and variety show entertainment. 

Don’t miss this one! August 7-11, 1983. Registration form included in this issue. 
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Training: Creative Ways to Make it Work for You! 

DR. ROBERT B. GRAVANI 
Institute o/ Food Science 

Stocking Hall 

Cornell University 

Ithaca. NY 14853 

Training and continuing education programs, seminars and 

lectures are all part of our daily quest for knowledge. With the 

increase in the number of these programs it is important that 

practical, meaningful and worthwhile sessions be planned. If 

properly organized and implemented, cooperative programs that 

involve the food industry, regulatory agencies and the academic 

community can achieve success beyond all expectations. Training 

programs such as those listed below can maximize time, man¬ 

power and operating budgets. 

Industry Training Sessions 

Self Inspection Programs 

Employee Certification 

Total Quality Control!Assurance Program 

Consumer Hot Lines 

Merit Awards 

Newsletters 

Frequent Violators Training Programs 

Innovative teaching techniques utilizing slides, video tapes, inter¬ 

active video, management games and situational problems are all 

ways to make these programs practical and very informative. 

Everywhere we turn today, we see or hear news con¬ 

cerning our difficult economic times. Television, newspa¬ 

pers and magazines all abound with information relating to 
problems caused by the economy. What are the current 
concerns in the food industry, regulatory agencies and uni¬ 
versities? (5) 

Regulatory Concerns 

• Budget Cuts 
• Manpower Reductions 
• Reduced Frequency of Inspections 
• Decreased Travel Funds 
• Poor Employee Morale 

Dr. Gravani is Assistant Professor of Food Science at Cornell University. 

He works with the New York State food industry in the area of microbiol¬ 

ogy, sanitation and regulations. He is actively involved in planning, or¬ 

ganizing and implementing training programs for the food industry and 

regulatory agencies. 

Industry Concerns 

• Budget Cuts 
• Maintaining Revenues 

• Retaining Market Share 

• Profitability 
• Complying With Regulations 
Academic Concerns 
• Budget Cuts 

• Decreased Travel Funds 
• Decrease in Extension Programs 
• Poor Employee Morale 

When times are tough and budgets are tight, innovation 

and serious thinking are needed to discover solutions to 

problems ~ people must brainstorm, explore, become crea¬ 
tive, innovative and develop solutions to the problems at 
hand. The old adage “When life gives you lemons, make 
lemonade” comes to mind. How can these problems be 

solved? Through creative training programs -- not merely 
traditional programs, but innovative, provocative and prac¬ 
tical programs. Cooperative educational programs utilizing 
the skills and expertise of industry, regulatory and 
academic personnel can be used to stimulate interest and 
solve some problems. These types of programs provide a 

synergistic effect — a cooperative action with a total effect 
greater than the sum of the effects taken separately — in 
other words, by working together, the end result will prob¬ 
ably be much more effective than either group working 

alone. A well planned, organized and executed program 
with proper follow-up will pay dividends beyond expecta¬ 
tion. 

A variety of possible training programs exist and have 
been implemented in New York State. They will be dis¬ 
cussed below. 

Training Program Ideas 
Several types of training programs are possible. (5) 

They include: 
Co-sponsored Industry, Regulatory and Academic 
(IRA) Training — programs on a variety of topics such 



as food processing, GMP’s warehouse sanitation, 
packaging, labelling, imports, recalls, etc. The list is 
endless. The New York District of FDA, New Yorit 
State Department of Agriculture and Markets, the 
New York Import District of FDA, the New York 
State food industry and the Institute of Food Science 
at Cornell University all have participated in co-spon- 
sored training programs with great success. Input, 
suggestions and active participation by all these 
groups are required to achieve success. Programs of 
this type can be done on a “break even” basis with a 
small fee charged to participants to cover costs of 
room rental, audio visual aids, lunch and other inci¬ 

dental items. 

Frequent Violators Training — By working with in¬ 
dustry and academia, state regulatory agencies have 
put together well organized formal presentations for 

frequent violations. These presentations have focused 
on the reasons why violative conditions in an estab¬ 
lishment are not permitted. A practical and workable 

explanation of the inspection violations are provided 
during this session. The Food Inspectors Service divi¬ 
sion of the New York State Department of Agriculture 

and Markets is currently using an excellent slide set 

for this type of training program. 

Total Quality Assurance Training — The Hazard Anal¬ 

ysis and Critical Control Points (HACCP) concept ap¬ 
plied to companies’ production and warehousing facil¬ 

ities is an excellent way to begin an employee training 
program. The items mentioned in the GMP’s can be 
made meaningful to supervisors, foremen, and all em¬ 

ployees. The Japanese concept of quality circles can 
very easily be incorporated into this type of program 

to stress the importance of producing quality food 
products. 

Employee Certification Programs — This type of pro¬ 

gram is already popular in the food service industry 
and is used with key employees in the low-acid canned 
food industry. It can be applied to a whole variety of 
individuals in regulatory agencies and the food pro¬ 

cessing industry. 

Fact Sheets/Newsletters and Printed Materials 
(Bookets, Pamphlets, Flyers, etc.) - Relevant and ac¬ 
curate information on food safety, food processing and 
food service produced by universities, regulatory 

agencies, trade associations and foundations should be 

disseminated to the people who can apply these princi¬ 
ples to their daily responsibilities. This training con¬ 
cept can also be applied to consumers by providing 
facts that will enable them to understand the complex¬ 
ity of the food industry and current issues concerning 

foods. 

There are only a few examples of programs and projects 

that have been successfully implemented (5). 

With proper planning, creativity and an eye for details, 
successful training programs can be accomplished. Crea¬ 
tive training programs don’t just happen; a great deal of 
hard work including proper planning and an eye for details 
must occur before a program is successful (4). The discus¬ 
sion below will focus on several critical aspects of creative 
program development that include the method of instruc¬ 
tion as well as the types and selection of audio visual aids. 

Creative Training 
Audiences in the ‘80’s are different than ones in past 

years. They are smarter, more sophisticated; they’ve 
grown up with television; they are less tolerant with ill-pre¬ 
pared speakers and poor presentations ~ they want RELE¬ 

VANT information delivered effectively when they need 

it. 
Training programs need to be creative to achieve the de¬ 

sired results, that is to change peoples’ attitude or be¬ 
havior. If behavior was not altered, then either the training 
program was unnecessary or it was a failure! 

Gravani (4) sununarized the basic principles involved in 

planning, organizing, staffing, controlling, evaluating and 

following up training programs. Some of the critical points 
that should be considered include: 

• Adequate and proper planning of the entire program 

with attention to details. 
• Choosing the best and most effective teachers and 

communicators (the most knowledgeable person may 
not always be the best speaker ~ sometimes a tradeoff 

must be made in this area). 
• Educational level and experience of audience. 

• Method(s) of instruction. 
• Selection and use of visual aids. 

Selecting the proper method of instruction and highlight¬ 

ing it with good visual aids can enliven dull subjects, moti¬ 

vate participants, spark enthusiasm and leave the audience 
with a very positive feeling about the material being pre¬ 

sented. When choosing a method of instruction, most 
people choose the best known form of group communica¬ 
tion — the lecture. It is convenient and easy, with a speaker 
simply telling the group about principles involved. There 
are some problems, however -- no matter how dynamic a 
speaker is, it is very difficult to keep people’s attention for 
45-60 minutes (or longer) without the use of visuals. This 

is especially true with non-professional audiences. Most 
people are capable of listening at a rate of about 500 words 
per minute, while the average speaker talks at about 125 

words per minute. A simple mathmatical calculation reve¬ 

als that most people have a 375 word per minute capability 
that they are not using (6). This process of talking and lis¬ 
tening leaves people in the audience with 75% of their 
“mental time’’ free to either absorb the message or pursue 

other activities. A speaker must motivate an audience or 
they will use this “free time’’ to daydream and forget what 
is being said. 
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Communication experts estimate that people learn by 
using all their senses (1). 

Touch, taste and smell — 6% 
Hearing ~ 11% 
Seeing -- 83% 
People retain: 10% of what we read 

20% of what we hear 
30% of what we see 

S0% of what we see and hear 

90% of what we learn by doing 

These figures are impressive and certainly make a strong 

case for taking time to select the proper method of instruc¬ 

tion, to prepare good quality visuals and to get the audi¬ 
ence involved in the training program (4). 

Method of Instruction 
Lectures, demonstrations, “hands on” programs and au¬ 

dience participation programs such as role playing ac¬ 

tivities, case studies, scenarios, problem solving sessions, 
instructional games and simulations are all examples of in¬ 
structional methods. Video tape and video disk programs 

can be used to supplement these methods of instruction or 

can often be used as a method of instruction by them¬ 
selves. This depends on the type, quality and length of the 
tape or disk. Handout materials can be distributed to the 
audience to supplement or highlight important principles 

presented during the program. 

Visual Aids 
Since a picture is worth ten thousand words, audiences 

will have a much better chance of learning and retaining 

the concepts in a training program that is supplemented or 
highlighted with visual aids (8). Many training programs 
and presentations have been ruined and their impact totally 

lost because visuals were not used, or were poorly used. 
The following visual aids can be used to enhance any 

kind of training program (9): 
• The “real thing” - actual objects 
• Models and miniatures 
• Posters and signs 
• Diagrams, charts, graphs, maps and handout mate¬ 

rials 
• Drawings/cartoons 
• Chalkboards, flannelboards and magnetic boards 

• Photographs and pictures 
• Slides, filmstrips, overhead transparencies 
• Opaque projections 
• Movies 
• Video tape and video disk 

When preparing visual aids for use with a presentation, 
some important items must be considered (9). The visual 

aid must be appropriate, timely and not disruptive; it must 
be LARGE ENOUGH to be seen by all in the audience. 
The more simple the visual, the more effective it will be. 
A visual aid should be displayed or used only when it is 
being discussed. If any visual technique is over-used in a 
presentation or program, it will lose its impact. 

As a last item of advice -- prepare the aid and practice 
using it in advance. Be ready for any possible problem to 
occur. Think of all the times that you were in the audience 
when a speaker had problems with visual aids (i.e. - bulbs 
burning out, slides containing too much information, no 

extension cords, etc.). 
An important question that every trainer should ask is 

“when should I use this visual aid?”. Each aid has a spe¬ 

cific situation where it should be. used; many times the 

wrong visual aids are selected and consequently impede, 
rather than enhance the retention of the material being 
taught. 

The correct use of visual aids is given below (9): 

The Real Thing — use when: 
• Realism is needed or when you want to involve as 

many of the five senses as possible. 
• They are practical from standpoint of size, transporta¬ 

tion and maintenance. 

• The object is unusal or interesting enough to attract or 
maintain attention for your message. 

Models and Miniatures — use when: 
• Something very big or very small must be shown as 

realistically as possible. 

• Inside or cutaway views help tell your story. 
Verbal Visuals, as Posters and Signs — use when: 
• Presenting ideas that cannot be visualized. 

• Emphasizing slogans or words that need to be remem¬ 

bered. 
• The message involves a few major points. 

Diagrams, Charts, Maps & Handout Materials — use 
when: 

• You must tell about an object or situation and realism 

is not needed. 
• You need to communicate details (i.e., changes over 

time, trends, percentages, etc.). 

DrawingslCartoons — use when: 
• Abstraction or leaving out of detail emphasizes that 

which is shown. You eliminate all but the essential. 
• Photos and real things are not available. 
• A method or feeling cannot be achieved or described 

by other means. 
Chalkboards, Flannelboards, Magnetic Boards — use 

when: 
• You want to “show how”, or “build on”, as to pre¬ 

sent your story gradually, but have it remain in view 

as you continue. 
• You can use them as more than a means of presenting 

words. 

Photographs and Pictures — use when: 
• You cannot show an actual object or the real thing. 
• You want to show something larger than life-size, or 

for clearer detail. 
• You compare situations - past and present - good and 

bad, or conditions somewhere else. 
• You want to visualize over time, or step by step pro¬ 

cesses. 
• You cannot show ideas or moods (pain, grief, sorrow) 

by any other means. 



V 

Slides, Filmstrips, Overhead Transparencies or Opaque 
Projection —use when: 

• You need the advantages of photographs or pictures, 
plus color and enlargement by projection on a screen. 

• You expect to make multiple use, or duplicates. 

• You want to standardize presentation. 
• You can utilize special features of the various projec¬ 

tion equipment. 
Movies — use when: 

• Your story will be enhanced by the content and sound 

(action and mood) 
• You want to determine emphasis and exact content in 

advance and want to standardize presentation. 

• You need the advantages of photographs and pro¬ 

jected visuals. 
• You properly introduce the film — prepare the audi¬ 

ence so it will learn the most — and follow the film 
with discussion or question and answer period. 

Video tape is a “new” technology that is now coming 

into its own as a medium to teach and train (7). The 

capabilities of video tape are limitless. Role playing, situa¬ 
tional training, inspection techniques, laboratory experi¬ 
ments, processing procedures, food service sanitation and 

many other principles and situations can be well depicted 

using video (S). The nature of the materials being taught 
will certainly influence the method of instruction used; not 
all subjects require the sophistication of video, however, 

when done properly, video can make dry, unintersting sub¬ 

jects come alive. 
Video tape is basically a one way form of communica¬ 

tion. The audience views a situation and silently reacts to 
it; the audience cannot respond specifically to the video 

tape. If an instructor or trainer is involved in the program, 

the audience response to the tape can be solicited after 
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viewing. Recent technological advances have connected 
computers to video tape players to provide two-way com¬ 

munication (2,3). A hand held “calculator like” device al¬ 
lows the participant to respond directly to questions asked 
in the video tape program. The computer uses the answers 

to bring the trainee to the next level of instruction. This 
new technology is called interactive video and it is cur¬ 

rently being researched, tested and utilized by major corpo¬ 
rations, the military and universities as one of the training 
techniques of the future (2,3). 

Creative training programs just don’t happen. A great 
deal of careful planning goes into every aspect of the pro¬ 
gram. With attention to details and the use of good speak¬ 

ers, relevant material highlighted with visual aids and 

handouts, audience involvement and follow up, successful 
training programs can occur! 
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TWO YEARS OF MANDATORY FOODBORNE 
ILLNESS PREVENTION CERTIFICATION 
TRAINING IN MOORHEAD. MINNESOTA 
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JR* 

Department of Food Science A Nutrition 

1334 Eckles Ave. 

University of Minnesota 

St. Paul, MN 55108 

A mandatory foodborne illness prevention program was in¬ 

itiated in Moorhead, Minnesota, in 1978. The program used the 

16-hour operator/manager foodborne illness prevention course of 

the University of Minnesota Foodservice Quality Assurance Pro¬ 

gram. Some improvements in operations during the two year 

period include: increased use of thermometers to measure food 

temperatures; faster and more efficient means of food cooling; 

the use of the refrigerator for thawing; and organization of 

cooked foods above raw foods in coolers. 

The effectiveness of the program in a restaurant was found to 

depend on the degree to which the course-required policies, pro¬ 

cedures and standards manual was enacted and followed in the 

unit. 

Introduction 

In 1978 the City of Moorhead, Minnesota, passed an or¬ 
dinance requiring mandatory certification of foodservice 
operators/managers. This was done in response to the 
FDA’s recommendation for a training course to improve 
food protection practices in foodservice establishments 

(Food and Drug Administration, 1976; Davis, 1977). 
The 16-hour University of Minnesota operator/manager 

foodborne illness prevention (FIP) course, a part of the 

Foodservice Quality Assurance Program (FQAP), was 
used and taught by the local state sanitarian (Snyder, 
197S). In the two years since certification became mandat¬ 
ory, there has not been a confirmed foodborne illness con¬ 
nected to a Mooibead foodservice establishment. The pur¬ 
pose of this study was to determine some of the manage¬ 
ment factors responsible for the absence of complaints. 

Background 

The program for the prevention of foodborne illness was 

initiated in 1974 and offered through the Agricultural Ex¬ 
tension Service and the Department of Food Science and 

Nutrition. The goal of the program is the elimination of 
foodborne illness by the foodservice industry, improve¬ 

ment of food quality, and improved economic stability and 
prosperity for the foodservice industry in the state of Min¬ 
nesota (Snyder, 1979). To meet this goal, the following 
objectives have been established: 

• Top management will be educated in the technology 

and management of foodborne illness prevention and 
will have established policies, procedures and stan¬ 
dards that, when followed, assure a very low proba¬ 

bility of an operational error being made that permits 

a foodborne illness to occur. 
• Top management will have a long-range error preven¬ 

tion plan and provide the resources necessary for FIP. 
• Top management will reward and reinforce unit man¬ 

agers’ success in FIP performance. 

• Unit management will be trained in FIP and hazard 
and critical control point analysis. With the help of 
the employee, they will establish or modify operating 

procedures to fit the unique characteristics of the indi¬ 

vidual operation. 
• Managers will educate the employees to be able to 

follow the operating policies, procedures and stan¬ 
dards and will reinforce their constant adherence 

through meetings and on-the-job coaching. 
• Food handling policies specifying times and tempera¬ 

tures will be posted and updated. 

• Critical control points will be recognized and con¬ 
trolled operating procedures established in all opera¬ 

tional areas such as purchasing, receiving, storage, 
preparation, serving and handling of leftovers. 

• Employees will carry out the policies established by 

management; therefore, employee training and rein¬ 
forcement by the manager will be an ongoing process. 

• Facilities will be cleaned and well maintained to en¬ 
sure sanitation. This includes handwashing areas and 

bathrooms. 
Moorhead, Minnesota’s sanitarian recognized the need 

for educating the operator/manager in FIP because over the 

years there had been repeated violations of regulations set 
by the city and the state. The operator/manager FIP course 
offered through the University of Minnesota’s FQAP was 
recommended for voluntary education. Because there was 

little voluntary response by industry, a mandatory program 
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was instituted. The sanitarian contacted the city govern¬ 
ment for assistance in developing a suitable ordinance. The 
operators/managers were contacted about the mandatory 
certification. 

An ordinance was written stating that: 
All persons, firms, or corporations that operate a food 
establishment in the City subject to Minnesota Statutes 

Chapter 1S7 and this Ordinance, or as may be required 

by the Health Authority or the City, shall maintain in 
employment at least one full-time equivalent owner, 
manager, or operator who is certified as having com¬ 

pleted all requirements of a foodservice training and 

certification program equivalent to the University of 
Minnesota, Department of Food Science and Nutrition 
and Agricultural Extension Service course known as 
“Minnesota Quality Assurance Program for the Preven¬ 
tion of Foodbome Illness Transmission in Foodser¬ 
vice.” The licensee shall be responsible for the costs in¬ 
curred for compliance with this Section. The certified 
individual need not be on the business premises at all 
times that the business is open to the public. 

This ordinance was then submitted to the local government 
for approval. The operators/managers were informed of the 
hearings before the city council and also supplied with a 

copy of the ordinance. This allowed time for any recom¬ 

mendations. Because of the involvement of the industry in 
the establishment of the ordinance, only 1 of 43 establish¬ 
ments had any negative input. 

Implementation 

In April, 1977, the ordinance was passed and comple¬ 
tion of certification was set for June, 1978. Classes were 
scheduled for June and November, 1977. A total of 43 

people took the class at this time. 

Although the first class was attended by a majority of 
operators/managers, some persons were reluctant to attend. 
The sanitarian sent letters to those who did not attend, re¬ 

minding them of the ordinance and of their responsibility 
to be certified. All operations were certified before the 
June 1, 1978, deadline. The following are some problems 
that occurred and the solutions used to correct them: 

1. Procrastination by the operator/manager in complet¬ 
ing the FIP policy manual and too much time al¬ 

lowed for completion of certification. Solution: Par¬ 
ticipants were required to complete the FIP manual 
on the final day of the class to reduce procrastina¬ 
tion. 

2. Rapid manager turnover and the operation not in¬ 
forming the city when there was a management 
change. Solution: Quarterly communications were 

established with foodservice operations to correlate 
license holders with certified management. 

3. The concern of semi-foodservice operations such as 
meat markets, grocery stores and bakeries over hav¬ 
ing to attend a program for full-menu foodservice 
control when they operated very limited food prepa¬ 

ration operations. Solution: A change was made to a 
two-class license system based on the amount of 

food preparation, the semi-foodservice operations 
were excluded. 

4. The increase in the fee for the program which 

deterred some managers from sending more persons 

than absolutely required. Solution: To help keep 
costs down, no increase in license fees was made. 

Methods for the Study 

The sanitarian chose 16 restaurants to be evaluated at 
random. He told them to expect an evaluator who would 
arrange an interview. The interviews took place at the indi¬ 

vidual foodservice establishments 1-3 days after the initial 

telephone contact. The certified operator/manager was in¬ 
terviewed on a one-to-one basis. Interviews ranged from 
45-90 minutes, depending on the type of operation and the 

extent to which the program had been implemented. 
The form shown in Fig. 1 was used to evaluate the cause 

and effect relationships governing the degree of implemen¬ 
tation of FIP in the foodservice operations. This evaluation 
form served as a guideline to questioning and as a data-col- 

lection tool. Each major section contained specific objec¬ 
tives to be scored. 

Scores on a scale of 0-S (5 being the highest) were given 

to individual inspection points. These scores were based on 

answers from the interviewees and on personal observa¬ 
tions of the evaluator. Each section score was totalled and 
averaged to arrive at an overall score that was correlated 
with the sanitarian’s inspection score. The sanitarian’s 
score was compiled from an average of at least two previ¬ 

ous sanitation inspections done using the form shown in 

Figiue 2. 
All interview participants were asked specifrc questions 

involving different areas of emphasis of the FIP program. 

First, the policy manual was requested and reviewed to de¬ 

termine the manager’s conunitment to FIP and to evaluate 
completion. Also, it was used to determine whether poli¬ 
cies were being used and enforced. Second, the operator/ 
manager was questioned about food-handling procedures to 

determine whether he or she remembered at what tempera¬ 
ture microorganisms grow and whether they were using 
this knowledge in the evaluation and control of their food¬ 
handling processes. Verification was made of food being 
cooled in less than 4 hours as required by the FDA Recom¬ 
mended Ordinance and Code. Sanitizing solutions and pro¬ 

cedures were checked to determine whether operators/man¬ 
agers undertood solutions and proper concentrations. 
Third, employee understanding of FIP was evaluated 
through personal interviews to learn whether management 
was implementing training and controlling policies, stan¬ 
dards and procedures, and to observe evidence of personal 
commitment to FIP by the employees. Fourth, facilities 

and utilities were observed to determine whether standards 
were being maintained and whether the operator/manager 
was concerned for cleanliness and the improvement of the 
general sanitation of the foodservice operation. Fifth, cus¬ 
tomer input was needed to learn whether FIP was improv¬ 
ing customer satisfaction. Finally, an evaluation of top 

management’s involvement in FIP was made to determine 
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Figure 1. FQAP Foodborne Illness Prevention Unit Evalitlation Form. 

FOODBORNE QUALITY ASSURANCE PROGRAM 

Foodborne Illness Prevention 

UNIT EVALUATION FORM 

Organization: Evaluation Date: 

Owner. Evaluator: 

Foodservice Director: 

Training: 

Foodservice Manager: 

Training: 

Sanitarian: 

Training: 

1. UNIT OPERATION 

Policy manual represents actual operation. Manager knows the technical reason for each item. Manager is committed to QA and 

enthusiastic. 

QA employee training - written, scheduled progression training plan for initial, inservice and remedial training. 

QA organization responsibility - decentralize to employee teams who are making QA happen. 

QA HACCP recipes - complete and accurate. 

QA control - employee performance and tracking. Control charts are used to record employee progress, success and failure. Prob¬ 

lems are handled promptly. 

COMMENTS: 

2. FOOD HANDLING 

Temperatures specified and controlled - receiving, storage, preparation, serving leftovers. 

Handling - promptness. No food is out over 45 minutes. 

Sanitizing surfaces - workers are effectively washing and sanitizing food contact surfaces. 

There are no unsafe practices. 

Food quality is being controlled. Sensory product development and QC being used. 

All food is packaged or covered. 

Food is cooled in less than 4 hours. 

COMMENTS: 

Grade 

3. EMPLOYEES 

_a. They know of and want QA. 

_b. They know how to use HACCP. They understand temperature gradients. 

_c. They are setting personal QA goals and achieving them. 

_d. Personal hygiene is excellent. No employee illness, clean uniforms. Hair restraint is absolute. Handwashing systems and nail 

brushes are used. Fecal-oral transmission controlled. 

COMMENTS: 

4. FACILITY AND UTILITY 

Handwashing and bathroom facilities are superior. 

Area sanitation and cleaning will starve out insects. 

Area facilities maintained. 

Equipment maintained, including heating, cooling and preparation. 

Waste disposal. 

Dishwashing and pot/pan washing. 

Water, waste and plumbing are correct. 

COMMENTS: 

5. CUSTOMER SATISFACTION 

_a. How do customers rate the food? 

_b. How do customers rate the service? 

_c. How do the customers rate the ambience? 

COMMENTS: 
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6. TOP MANAGEMENT 

Policies and standards are established for accepting and rejecting products and processes. 

Top management is knowledgeable, committ^, and reinforces the unit manager’s actions in QA. There is coaching and counsel¬ 

ing in how to improve quality. 

There is higher management QA effectiveness evaluation, and evaluation of the unit manager’s self-inspection. 

QA improvement goals are established and accomplished at all levels. 

Higher management is effective in helping unit managers remove the cause of errors and problems. 

COMMENTS: 

LEVEL OF PERFORMANCE 

A: Technically complete, consistent outstanding performance. 

B: Good performance and good technical understanding. 

C: Satisfactory performance and satisfactory technical understanding. 

D: Usually acceptable performance, moderate technical understanding. 

F: Inconsistent performance, much lack of technical understanding. 

N: Cannot be judged. 

TABLE 1. Evaluation performance scores. 

Sections 

Performance 

Mean* 

Standard 

Deviation 

Unit Management 4.119 0.8250 

Food Handling 4.4779 0.4215 

Employees 3.756 0.8725 

Facility and Utility 4.342 0.6470 

Top Management 4.407 1.0070 

General Score 4.252 0.3972 

Sanitation Score 89.190^ 7.0450 

a. Level of Performance Scale for Iiuiividual Sections 

5 - Technically complete, consistent outstanding performance. 

4 - Good performance and good technical understanding. 

3 - Satisfactory performance and satisfactory technical under¬ 

standing. 

2 - Usually acceptable performance, moderate technical under¬ 

standing. 

I - Inconsistent performance, much lack of technical under¬ 

standing. 

b. Based on a possible score of 100.0 points. 

the level of commitment and whether policies, standards 
and procedures were being specified by top management. 

Results 

The policy manual was examined for completeness and 
adaptation to each particular operation. It was found that 
60 percent of the operations had the manual on the prem¬ 
ises and, of those, 30 percent had the policies posted for 

employees to read and use as reference. Updating of the 
manual was found in 20 percent of the restaurants that had 

the manual on the premises. The hazard analysis and criti¬ 
cal control points analysis of recipes was complete in ap¬ 
proximately half the manures. 

The implementation of an effective employee training 

program was evaluated. Training programs were provided 
in 75 percent of the operations. These consisted of meet¬ 
ings held generally once a month. Knowledge and use of 
time and temperature controls for foods from receiving to 
consumption were evaluated. All operators/managers rec¬ 

ognized the importance of proper time and temperature of 
food; 12.5 percent of the operations actually logged tem¬ 

peratures at regular intervals. Others checked temperatures 
regularly, but did not log them. Thermometers were made 
available to employees in some operations. 

The amount of leftovers had been reduced in 90 percent 
of the operations through menu revision that allowed for 
more “prepared to order’’ items. Cooling of foods in 2- 
inch full pans was observed in 85 percent of the opera¬ 
tions. 

Sanitizing was correctly performed in most operations. 
However, some were unsure of concentration levels in 
their cleaning solutions. All operators/managers were using 

a sanitizer and had established a cleaning schedule after at¬ 
tending the FIP course. 

Employees in most of the operations were aware of FIP 

and approximately 20 percent had attended the course and 
were directly involved with FIP. 

All facilities appeared to be clean and well maintained. 
No major problem areas were observed. 

Policies and standards for accepting and rejecting prod¬ 
ucts and processes were evaluated. Inquiries were made as 

to the knowledge of, commitment to, and reinforcement of 
the unit manager’s actions concerning FDP. It was found 
that 93 percent of top management know of and are com¬ 
mitted to FIP. Evaluation and self-inspection were evident 
in 70 percent of the operations. 

Customer satisfaction was not measured. However, 
some establishments had their own evaluation forms and 

the operators/managers agreed that the evaluations helped 
them in the quality control of food and service. Customer 
comments included favorable ratings of the food, service 

and cleanliness of the foodservice establishment. 
An analysis of the evaluation scores is shown in Table 

1. These data show a narrow range of scores from 3.7 to 
4.5. Food-handling procedures scored the highest in level 

of performance, while employee procedures scored the 
lowest, all the scores were above the satisfactory level. 
The correlation matrix in table 2 shows the most positive 
correlations as unit management vs. general score and top 

management vs. general score. The majority of the figures 
are slightly positive in their correlation. Table 3 indicates 
significant difference between the general score and the 
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DEPT. OF HEALTH - CITY OF MOORHEAD 

500 Center Avenue, Moorhead, MN 56560 Page_ 

FOOD SERVICE ESTABLISHMENT INSPECTION REPORT 

LICENSEE . 

AOORESS . 

. CITV/TOWNSHIP . 

BUSINESS NAME . 

LICENSE NO_ 

TYPE OF BUSINESS 

, POSTED. . ESTABLISHMENT PHONE 

ITEMS MARKED AND ORDERS WRITTEN BELOW MUST BE COMPLIED WITH BY DATE INDICATED 

ITEM WT. DESCRIPTION ITEMLvTj DESCRIPTION I7BM NT. DESCRIPTION 

FOOD 19 1 Pre-flushed, scraped, soaked 34 1 Outside storage area. er>closures properly 
constructed, dean; controlled incineration 1 5 Soure«, Whol««om«, No Spoitag* 19 2 Wash, rinse water; clean, proper tempera¬ 

ture 
2 1 Oriainal Containar. Prooerlv Labeled INSECT. RODENT ANIMAL CONTROL 

20 3 Sanitization rinse: clean, temperature, 
oorsetntretion, exposure time FOOD PROTECTION 35 3 Prtsance of insects/rodertte-outer openings 

protected, no birds, turtles, other animals 3 5 Potantiaily haiardoua food meets temp* 
eratgre requirementsduring storagee 
pfiperation, display, service end 
transoortation 

21 1 Wiping cloths: dean, use restricted 

22 2 Food<ontact surfaces of equipment and 
utensils clean, free of abrasives and 
detergents 

FLOORS. WALLS AND CEILINGS 

36 2 Floors constructed, drained, dean, good 
repair, covering installation, dusttess 
cleaning methods 

4 4 Fariitties to maintain product 
tamper atura 23 1 Non-food contact surfaces of equipment 

and utensils dean 
5 1 Thermometers provided and conspicuous 37 2 Walts, ceiling, attached equipment: con¬ 

structed good repair, dean surfaces, 
dustless cleaning methods 

74 1 Storage, handling of dean equipment- 
utensils 

6 2 
Potentially hazardous food properly 
thawed 

25 1 Single-service articles, storage, dispensing LIGHTING 
» T Unwrapped and potentfsily hazardous 

food net re>servM 26 2 No re-use of single-service articles 38 1 Lighting provided as required-Fixtures 
shielded 

8 2 Food protection during storage, prepar¬ 
ation, display, service and transportation 

WATER 
VENTILATION 

27 5 Water source, safe: Hot and cold under 
pressure 39 1 Rooms and equipment-vented as required 

9 2 Handling of food (ice) minimized 
SEWAGE DRESSING ROOMS 

10 1 Food (ice) dispensing utensils property 
stored 28 4 Sewage and waste water disposal 40 1 Rooms dean, lockers provided, facilities 

dean, located, used 
PERSONNEL PLUMBING 

OTHER OPERATIONS 
11 5 Personnel with infections restricted 29 1 Installed, maintained 

41 5 Toxk items property stored, labeled and 
used 12 5 Hands washed end clean, good hygienic 

practices 
30 5 Cross-connection, back siphonaga, 

back flow 
42 1 Premises: maintained, free of litter, un¬ 

necessary artidas, deaning/maintenance 
equipment properly stored, authorized pars. 

13 1 Clean clothes, hair restraints TOILET AND 
HAND WASHING FACILITIES 

FOOD. EQUIPMENT AND UTENSILS 
31 3 Number, convenient, accessible, designed, 

installed 
43 1 Complete separation from living/sleeping 

quarters, iaursdry 14 2 rood (ice) contact surfaces; designed, 
constructecL maintained, installed, 
located NSr standards 32 2 Toilet rooms enclosed, self-closing doors, 

fixtures, good repair, clean: Hand cleanser, 
sanitary towels/hand drying devices 
provide, proper waste receptacles, 
tissue_ 

44 1 Clean, soiled linen properly stored 

15 2 Non-Food contact surfaces: designed, 
cor^structed, maintained, installed, 
located NSF Standards 

45 CompliarKe with MCIAA 

Yes No 

16 2 Dishwashing facilities: designed, con¬ 
structed, maintained, installed, located, 
operated 

GARBAGE AND REFUSE DISPOSAL 

Bartftricidal Agant 

Concentration ppm 

33 2 Containers or receptacles covered: ade¬ 
quate number, insect/rodent proof, 
frequency, clean 17 1 Accurate Thermometers, chemical test 

kits provided,gauge cock {*/*' IPS valve) 

TEMPERATURES: Hot Water Sanitizing, 

NOTE: All new food equipment must meet the applicable standards of the National Sanitation Foundation. Plans and specifications must be 

submitted for review and approval prior to new construction, remodeling or alterations. Minnesota Statutes Section 157.03. 

REMARKS AND ORDERS 

Rating Score_ Received by- 

District Office and Telephone No__ Public Health Sanitarian 

Figure 2. Department of Health Sanitation Inspection Report. 



213 

TABLE 2. Correlation coefficient(r) matrix for the FQAP areas of evaluation. 

Unit 
Management Handling Employees 

Equipment 
Facility 

Top 
Management 

Gen. 
Score 

Food Handling 0.1675 - - - - . 

Employees -0.0539 -0.2019 - - - - 

Equipment & 

Facility -0.1150 0.1951 0.2193 . 
Top Manage¬ 

ment 

General Score 

0.3351 

0.6974 

-0.1174 

0.3553 

0.1591 

0.4003 

-0.0842 

0.2004 0.6950 

Sanitarian 

Score 0.4717 0.4106 -.5381 -0.1812 0.0033 0.1223 

TABLE 3. Multiple regression analysis comparison of sanita¬ 

rian’s score with the evaluator’s score. 

Standard 

Coefficient Error t-Test value 

Unit -0.80809 2.468621 -0.33 

Management 

Food 2.287913 1.30410 1.78^ 

Handling 

Top 4.365018 3.417249 1.28 

Management 

General 3.6376 1.337862 2.72** 

Score 

*Significant at the <10 percent level. 

♦♦Significant at the <5 percent level. 

sanitarian’s score. A scatter plot of the general score and 

the sanitarian’s score revealed no significant pattern. 

Discussion 

In the two years that Moorhead has had mandatory FIP 
training, there have been definite improvements in the 
food-handling areas. Some of these include: 

1. Increased use of thermometers. 

2. Faster and more efficient means of cooling food. 
3. The use of refrigeration for thawing. 
4. Organization of food items in the cooler (e.g., 

cooked foods stored above raw foods). 
Refrigeration techniques were the key area of concern in 

most operations. Greater use of time/temperature relation¬ 

ships to insure the safety of foods was evident. This 
showed a growing awareness of problem areas and of cor¬ 
rective procedures that could be used. Many persons who 
took the course were able to relate at least one procedure 
they changed after completing it. This speaks well for the 

FIP course because the first learning goal is that the student 
will be able to specify safe food-handling procedures. 

An area that needs more assertiveness and enthusiasm 
from management is employee training. The evaluation 
score supports this. The main emphasis of the policies, 

procedures and standards manual is on food-handling pro¬ 

cedures, but employee training is also important. It is nec¬ 
essary that the manager be willing to teach the employees 
FIP principles and to follow up and reinforce this teaching. 
This is dependent on the manager’s ability to learn new 

material and teach it to the employees. The teacher has to 

be effective and motivated in training (Kondrasuk, 1979). 

It was found that the more complete the policy manual, 
the more the policies were enacted and followed. This rein¬ 

forces the need, as pointed out by Holland (1980), for top 
management commitment and participation in the FIP pro¬ 
gram. There were also more meetings being held and the 
manager was teaching FIP to the employees. 

If the operator/manager is actively using his or her poli¬ 
cies, then theoretically there should be no chance for a 

foodbome illness outbreak. Prevention is the key. The FIP 
course is designed to teach prevention of potential prob¬ 

lems through recipe design. Periodic organizational audits 
must be conducted to assure adherence to quality policies, 
procedures and standards. 

Allowing the employees to establish their own perfor¬ 
mance goals and objectives in striving for a quality product 

is a way in which employees are made to feel part of the 

group. The employees are a resource that must be used to 
the utmost. They are the ones who perform the operating 
tasks and are aware of what worics and what does not. Ac¬ 
tive participation in FIP also can aid in preventing prob¬ 
lems and provide a means of solving problems im¬ 

mediately. 

Knowing that the employee is involved in and cares 
about the quality of the work is an additional element in 
customer satisfaction. Meeting the quality expectations of 
the customer is the goal of the establishment. Today’s cus¬ 

tomer is looking for value, where value is defined as the 

quality in relation to the price paid. An active use of FIP 
in preventing operating errors will assure meeting those ex¬ 
pectations. 

The FIP course has also expanded the communications 
between the sanitarian and the operators/managers because 

there is a common base of knowledge from which to dis¬ 

cuss specific food-handling techniques and sanitation prob¬ 
lems. Sanitation traditionally has not been oriented toward 

recipe process. With the implementation of the FIP course, 
the times and temperatures of food handling, refrigeration, 
thawing, and cooking are emphasized during inspections. 

A survey done by the Minnesota Oepartment of Health 
of 29 restaurants in Moorhead found that the certification 

program is an important and efficient method of training 
food-handling personnel and a significant step in upgrading 

the quality of the foodservice industry (Minnesota Depart- 
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ment of Health, 1979). The department rated the Moorhead 
foodservice sanitation program as good to excellent. 

The FIP course points out the financial advantage to 
having a safe, high-quality product. Low-quality, unsafe 
food does not produce profits. The customer has the choice 

of returning to a restaurant or not, and the repeat customer 
is a very valuable asset. 

Summary 

The FIP course has provided knowledge to the restaurant 
operators/managers. But, to be effective, the knowledge 
must be transferred to the employees who, in turn, must 

use the information. Moorhead has been a proving ground 
for a mandatory FIP program. However, the effectiveness 
of the program depends on the manager’s motivation and 
ability to plan, organize, direct and control the FIP func¬ 

tion. The sanitarians play an important role in the motiva¬ 

tion of managers and hence must be supportive of the pro¬ 
gram and make themselves available as resource persons as 

well as inspectors (Snyder, 1981). 
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ANTIBIOTIC FORMULATIONS FOR DRYING 
OFF THERAPY OF DAIRY CATTLE 

W. DONALD SCHULTZE 

Milk Secretion and Mastitis Laboratory 

USDA-ARS, BeUsvilU, MD 20705 

Antibiotic treatment of intramammary pathogens of the dairy 

cow has the best chance of success and the fewest disadvantages 

when the cow has just completed lactation. A variety of complex 

chemical and biological processes determine how much of a drug 

dose is actually effective. An ideal formulation for dry cow 

therapy would contain antibiotitfs) able to kill all the various 

pathogens likely to invade the gland and would release the drug 

slowly over several weeks time. The antibiotic would be bound 

fairly strongly to proteins in the mammary secretion in order to 

maintain a drug depot, and would have a high absorption rate 

into mammary tissue so as to get active drug into contact with the 

pathogens. 

Over most of the dairying world, dry cow therapy 
(E)CT) is one of the cornerstones of modem mastitis con¬ 

trol. The details of the practice vary, but generally it invol¬ 

ves the infusion of a large dose of antibiotic into each 
mammary quarter of the cow just after the final milking of 

her lactation. There have been a wealth of publications on 

DCT “ on ways of applying it and on degrees of success 
observed with different antibiotics and dosages. However, 
those of us who treat dairy cattle or are concerned with 
safeguarding milk quality may find it more difficult to 
piece together a general understanding of the theory behind 
the practice. How are the proper antibiotics selected, how 
are they formulated into a treatment product, what happens 

to the antibiotic in the unique environment of the dry 

udder? As a non-pharmacologist, I can share the results of 
my own attempt to acquire a simplified picture of this 
rather complex subject. 

Goals of Antibiotic Therapy. First, we must select an ef¬ 
fective antimicrobial agent, one that is active against nearly 
all strains of the bacterial pathogens that we expect to en¬ 
counter. Among diseases of man and other animals, mas¬ 
titis is a particularly difficult problem in this regard. Mas¬ 
titis can be caused by many different bacteria, and we usu¬ 

ally cannot spend the time and money to identify the ones 
present and determine their pattern of antibiotic sen¬ 
sitivities. Thus, the commercial treatment products are de¬ 

signed to be effective against the most common mastitis 

pathogens: Staphylococcus aureus and Streptococcus 
agalactiae, in particular. 

The product may contain one broad-spectrum antibiotic. 

effective against a great variety of bacteria, or it may con¬ 
tain several antibiotics, each active against a narrower 
range. Multi-drug preparations are few in number these 
days. The FDA requires that if such a formulation is to be 

approved, each antibiotic must be shown to make a sepa¬ 

rate contribution to the efficacy of the product. The opti¬ 
mal concentration of each in the mixture must be deter¬ 

mined from experimental evidence. This is a wise restric¬ 
tion, but is a very expensive requirement for the manufac¬ 
turer. One such product, a combination of penicillin and 
dihydrostreptomycin, is available for intrammaiy use in 

DCT. In this, the combination of antibiotics shows a 
uniquely valuable effect ~ not merely additive, but syner¬ 
gistic. In other words, the presence of each antibiotic 
makes the other more effective than it would be alone. 

We are seeing reports that indicate a changing pathogen 

distribution in mastitis. Especially in herds that have prac¬ 
ticed good mastitis control, new infections are likely to be 
caused by Streptococcus uberis and other non-agalactiae 

streps. Staphylococcus epidermidis and coliform bacteria. 
These are organisms common to the cow’s environment, 
for which infected udders are not necessary as sources of 

spread. Also, these are the species likely to cause most of 
the new infections in the early dry period. Will our old es¬ 
tablished antibiotic preparations deal effectively with the 

shift in pathogens? It appears from some recent field 

studies that they will. Most of the environmental 
staphylococcal and streptococcal pathogens are susceptible 

to penicillin, cloxacillin, novobiocin or the cephalothin 
group of antibiotics. 

The conforms are a different kettle of fish. Experiences 
as to their antibiotic sensitivity vary widely. In vitro testing 
showed us that none of the antibiotics permitted in today’s 

dry cow products were effective against the majority of 
strains of Escherichia coli from the Beltsville herd. The 
conforms entered glands quite frequently at drying off, but 
they rarely survived until the next calving. Apparently, the 
strongly inhibitory effect of lactoferrin in the dry udder 
suppressed them. In this one situation, the cow’s natural 

defenses seem to handle the problem nicely. 
More is required of an antibiotic than efficacy against 

bacteria in a laboratory test. We must be able to get a 
therapeutic concentration of the drug at the site of infec- 
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tion. In intramammaiy infusion therapy, we have the great 

advantage of being able to put the drug into close proxim¬ 

ity to the invading pathogens. For many infections of man 
and other animals this is not possible. There are problems 
of getting the drug from the alimentary tract or an injection 
site in muscle tissue into the blood stream, and from there 

to sites of bacterial multiplication that we may not be able 

to pin-point. 

The antibiotic must not only reach the bacteria, it must 
remain there at an effective concentration long enough for 

all of them to be destroyed. There is danger in permitting 

too short a contact time. You see, a population of 
thousands or millions of cells of a pathogen will not likely 
be equally sensitive to a given antibiotic. Some few of the 

bacteria will be more resistant. Normally, this is no prob¬ 
lem in treatment, because body defenses can handle this 
small proportion of the invaders. But, suppose we treat the 
infection with an antibiotic for less time than necessary to 

eliminate it completely. Some bacteria cells will remain as 

survivors — the more resistant ones. As they multiply 
again, now with no competition, the infection site will be 
repopulated with bacteria that are nearly all more resistant 

to the antibiotic. The chance for successful retreatment of 

the infection with the same antibiotic is very poor. 
This cautionary note against casual or inadequate treat¬ 

ment with antibiotics should not just be filed away under 
“mastitis”. It applies equally to infections in the human 

body. So, in distinct contrast to the conservative philoso¬ 
phy that guides most drug administration, the watchword 
in antibiotic therapy is: Use enough, and use it long 
enough! 

The Dry Udder as Target for Antibiotic Therapy. The 
dry udder has some important advantages over the lactating 

udder as the site of our attack on intramammary infection 
(5). We can maintain a more constant level of antibiotic 
over the short time span because the gland is not being 

emptied twice each day. Also, we are spared the expense 
of discarding antibiotic-contaminated milk. We avoid the 

danger of inadvertently contaminating the human food sup¬ 

ply by shipping milk before the last of the antibiotic has 
disappeared from the udder. For this reason, we are per¬ 
mitted by FDA to treat dry udders with far higher doses of 
antibiotics than are allowed in lactating udders. Addition¬ 
ally, and very importantly, treatment cures a much higher 

proportion of infections in dry udders than in lactating 
ones. This may be due largely to the longer contact time 
with higher drug concentrations, but it may also be due to 
better tissue penetration of the drug in the involuting gland. 

In any event, there is a therapeutic advantage that should 

not be missed. Finally, the prophylactic opportunity must 
be kept in mind: to prepare the udder at drying off with a 
high concentration of antibiotics to meet the onslaught of 
early dry period invasion by pathogens. 

Gideon Ziv (5) has summarized the desirable character¬ 
istics of an antibiotic preparation for dry cow therapy. 

1. The product must be completely non-irritating. Any 
degree of induced irritation of the involuted gland can be 

expected to damage the milk secreting tissue. 

2. The antibiotic should be effective at low concentra¬ 

tion, and preferably be bactericidal (kill the bacteria, rather 

than merely stop their multiplication). This is important so 
that, as the dry period progresses and the antibiotic concen¬ 
tration declines, there will be the least likelihood of 
emergence of a surviving bacterial population with in¬ 

creased antibiotic resistance. 

To my knowledge, there is no published evidence of 
such emerging resistance. However, we recently did a long 
study of DCT at Beltsville, using penicillin and dihydros¬ 

treptomycin, in which most of the surviving pathogens be¬ 

came resistant to these two antibiotics. This was no danger 
to the herd, because so few bacterial strains survived the 
treatment. Still, I believe that emergence can occur, and if 
a less effective treatment product were to leave many sur¬ 

viving infections, the health of the herd could be 
threatened. 

3. The antibiotic should be strongly bound to dry udder 
secretions and to udder tissue proteins, it should be chemi¬ 

cally a strong acid or base, it should be highly hydrophilic 
in nature, and should have a high molecular weight. These 
are properties that act to bind the drug within the mammary 
gland and minimize its loss by diffusion into the blood 

stream and the excretory system. Such properties will per¬ 

mit the progressive release of free and active drug, which 
can then be absorbed into the mammary tissues. 

4. The objective is to provide stable antibiotic activity 
in dry udder secretions for at least 3 weeks. This would 

carry us nicely through the early dry period of high suscep¬ 
tibility to infection. It does not, however, provide suffi¬ 
ciently long lasting protection to deal with another period 
of high susceptibility — at the end of the dry period and at 
calving. Some people advocate retreating cows later in the 

dry period, but I don’t favor it. There is increased danger 
of antibiotic residues persisting beyond the time of colos¬ 

trum discard after calving, especially from the cow that 
calves early. Furthermore, tissue residues of antibiotic 
could prevent us from culling the odd cow with a serious 
calving-related problem. Ziv (6) has argued against retreat¬ 

ment because during involution there is a great reduction in 
the glandular parenchyma and duct system, and the anti¬ 
biotic would not be well distributed through the gland. On 
balance, I think that we must consider peripartum infection 
as a problem to be attacked apart from DCT. 

Bioavailability: Getting the Drug to the Bug. If the bot¬ 

tle label states that there are 100 milligrams of antibiotic in 
each 10 milliliters of liquid, and I dutifully swallow 10 
milliliters of it, will the entire 100 milligrams of drug go to 
work against my infection? It is not very likely, for a host 

of things can happen to the molecules of that antibiotic. 
That portion of the dose that actually reaches the infection 
site in active form is the portion that is called bioavailable 

(2). 
A common problem that pharmacologists must deal with 

is getting and maintaining a drug level in the circulating 

blood compartment. (Portions of the body in which a drug 
may be rather uniformly distributed, such as blood, organs, 
or urine, and which are separated from each other by mem- 
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Figure 1. Compartmental analysis of drug distribution (2). 

branes that restrict passage of the drug in or out, are called 

compartments by the pharmacologist.) Unless put directly 
into the blood stream, the drug must be carried from some¬ 
where else in the body, at a rate dependent on the difficulty 

of passage from one body compartment to another. Con¬ 
versely, as soon as some of the drug reaches the blood 
stream, other rates of transfer become active ~ into tissue 

fluids and urine, for example. You can’t just put a drug in 

and expect it to stay .here. The level of the drug that is 

maintained, and how long it is maintained, is determined 
by the summation of many rates of transfer between vari¬ 
ous body compartments. 

To further complicate matters, the drug is being 
metabolized — changed enzymatically into inactive chemi¬ 
cal forms. Pharmacologists are rarely able to estimate the 
individual rates of diffusion, metabolism and excretion that 
determine the bioavailability of a certin dose of drug in a 
particular application. Instead, they analyze for the con¬ 

centration of the drug in samples of blood and urine, col¬ 
lected at a succession of times after administration of the 

drug, and thus learn the overall effect of the many proces¬ 
ses. For many mastitis treatment forms and drugs, even 
this sort of bioavailability study is lacking. 
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Figure 2. Schematic representation of sequential events influenc¬ 

ing contact between udder pathogen and antibiotics after intra¬ 

mammary infusion (6). 

For the situation of our particular interest, the dry udder 

of the dairy cow, Gideon Ziv recently reviewed the phar¬ 
macology of mastitis therapy (6) and presented the follow¬ 
ing diagrammatic summary. Chemical modifications that 
have been made in the basic drug molecule, and materials 
that have been added to it in formulating the preparation 

for therapeutic use, largely control the outcome of events 
in the pharmaceutical phase. Biological processes taking 
place within the udder dictate the end results of the phar¬ 
macokinetic phase. These two phases determine the extent 
of bioavailability. 

The Pharmaceutical Phase of Its Manipulation. In this 
first phase, the dose of drug disintegrates, and the drug is 
released from the inert carrier substances. It is now actu¬ 
ally in the milk, distributed between the aqueous (watery) 

and the lipid (fatty) firactions of milk in the gland cistern 

and major milk ducts. What proportions of the drug pass 

into these two fractions depend on the oil-to-water partition 
coefficient that is characteristic for the drug molecule. This 
phase is quite important in formulating for DCT, because 
the pharmacologist can do a lot to control the time and con¬ 

centration relationships of the antibiotic within the gland. 

Here are a few of the methods by which the chemist can 
increase persistence of an antibiotic by prolonging the time 
of its release from a carrier base (7): the drug can be incor¬ 

porated into a particulate matrix; it can be absorbed to in¬ 

soluble, inert compounds; it can be microencapsulated. A 
big step in improving DCT was the development of a min¬ 
eral oil base with 3% aluminum monostearate added. 

Uvarov (4) showed how dramatically this long-acting base 
could extend the activity of a single dose of an antibiotic. 

Figure 3. Representation of antibiotic levels in the milk after illu¬ 

sion of different preparations (4). 

Antibiotics have been reported to persist longer in the 
dry marrunary gland in a mineral oil base than in vegetable 

oil. Still, currently marketed products use peanut oil gel. 
One product specifies, in greater detail than most, that the 
base contains 1% hydrogenated peanut oil plus 3% 

aluminum monostearate (a fatty substance) in peanut oil. I 
think we must accept the fact that drug formulation cannot 
be a cut-and-dried application of certain chemical princi¬ 
ples. Like cheesemaking, it combines science and art. 

The Pharmacokinetic Phase and Its Manipulation. In 
this phase, we are concerned with the many processes that 
determine the antibiotic concentration in the dry udder sec¬ 
retion and, in turn, how much of that actually gets into the 
mammary tissue. Some antibiotic is lost by metabolic 
changes. Some is lost by diffusion into the blood stream, 

and from there by excretion in uie urine. As for the remain¬ 
ing antibiotic, the oil-to-water partition coefficient is im¬ 
portant in determining its fate. Because the membranes that 
separate small ducts and secretory tissue in the mammary 

gland are rich in lipids, the degree of lipid solubility of the 
antibiotic determines how readily it can move across these 
membranes. Pathogens such as Staphylococcus aureus are 
active invaders of the mammary tissue, so it is essential 
that the antibiotic be able to penetrate tissue to reach them. 

To some extent, the pharmaceutical chemist can man¬ 
ipulate the rates of these diffusions. Since the drug must 

dissolve before it can be absorbed, delaying dissolution is 
a way of slowing absorption. For example, we can consid- 
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er the development of ideas on delaying absorption of 

penicillin (7) to make a slow-ielease product. First, they 
slowed dissolution by suspending the calcium salt of 
penicillin G in a water-immisicible medium containing oil 

and beeswax. Then they found that absorption could be re¬ 
tarded even more by substituting less soluble compoimds 
of penicillin itself. The first such was procaine-penicillin — 
an equimolecular compound of penicillin and procaine in 
crystalline form. When a suspension of these crystals is ad¬ 
ministered, they dissolve slowly at the site of injection. 

Later, an even less soluble conjugated form of penicillin 

was discovered ~ benzathine penicillin. This form of the 
antibiotic will maintain a low concentration of active 

penicillin for weeks after a single dose. 
In addition to the chemical nature of the drug molecule, 

there is another property that plays an important role in dif¬ 
fusion equilibria in the dry udder. Antibiotics can be boimd 
to proteins ~ in fixed tissues, in blood, and in milk and dry 
udder secretion. The extent of this binding is different for 

different antibiotics, and has important implications for 
bioavailability (6). On one hand, extensively bound anti¬ 
biotics, such as polymyxin B, novobiocin and streptomy¬ 
cin, are restricted in their ability to diffuse across biologi¬ 
cal membranes. They tend to remain where they are put. 
On the other hand, they will tend to stay boimd in the 

gland secretion, whereas we want them to move into the 
deep tissues. Besides, the antibacterial part of the drug 

molecule is covered up when the drug is bound to protein, 
so only free antibiotic is active against the pathogen. How 

is it, then, that these antibiotics are useful in therapy? 

Fortunately, protein binding is not a one-way street. 

There is an equilibrium, or dynamic balance established 
between bound and free antibiotic. As molecules of free 
antibiotic are removed from the gland secretion, by 

metabolism or by diffusion into the deep tissues, some of 

the bond antibiotic molecules are released from the protein. 
And so the equilibrium is maintained. Thus, we have a 
mechanism to hold a supply of antibiotic bound in place 
and to gradually release a portion of this supply in free and 

active form. 
We have developed quite a difficult assignment for an 

optimal antibiotic to be used in dry cow ther^y. As Ziv 
has pointed out (6), no single antibiotic formulation pre¬ 
sently available does all the things that we desire. Still, the 

body of pharmacological information is growing, and there 

is hope for future products that will more nearly meet the 
ideal. 
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World Champions St. Louis 
Cardinal Baseball 

Spurred by the extreme interest of attendees at the Inter¬ 
state Milk Shipment Conference in St. Louis in May re¬ 
garding the Cardinal baseball game diat was scheduled, 
your Local Arrangements Committee for the 70th Annual 
Meeting of the lAMFES plans to make baseball available. 

On page 226 is an order blank for reserved tickets to the 

one baseball game Sunday, August 7, 1983 which is 
scheduled during the International Meeting. Get your re¬ 
quest in early with your advance registration so that tickets 
may be obtained in a block so you and all your friends will 
be sitting together. 

Secondly, the Local Arrangements Committee has ar¬ 
ranged Baseball Entertainment Night in the hotel on Mon¬ 
day, August 8, 1983 immediately following the slide pre¬ 
sentation of Mr. and Mrs. Ivan Parkin. There will be 
movies of the 1982 World Series between the St. Louis 

Cardinals and the Milwaukee Brewers and, time permit¬ 

ting, World Series movies involving the St. Louis Cardi¬ 

nals in former years. Since attendees will only have the 
Sunday opportunity to see live baseball, every effort is 
going to be made to create a baseball atmosphere including 
the serving of usual park refreshments in the hotel on that 
Monday night. 

See you there! 
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News and Events 

Richardson Receives 
Harold Macy Award 

Dr. Gary H. Richardson, Professor in the Department 

of Nutrition and Food Science at Utah State University 
has been selected as the 1983 recipient of the Harold 
Macy Food Science and Technology Award by the 
Minnesota Section of the Institute of Food Technologists. 
The award, which was established in 1981, is given 

annually for an outstanding example of food technology 
transfer or cooperation between scientists or 

technologists in any two of the following settings: 

academia, government, or private industry. 
E>r. Richardson’s research in the area of bulk starter 

culture preparation is an excellent example of technology 
transfer and cooperation between a University Scientist 
and private industry. One of the greatest problems of the 
cheese industry has been associated with unpredictable 
performance of lactic starter culture. The development of 
bacteriophage-inhibitory media in the early 1980’s was a 

significant development, but by 1975 the cost of these 
media had reached a point where it was a significant 
factor in the cost of cheese production. Dr. Richardson 

conceived the idea that with proper nutrient 
supplementation and automatic pH control, cheese 
factories could utilize their own whey for making bulk 
culture media. He solicited the cooperation of the 
management and starter technologists at the Cache 

Valley Dairy Association in Utah. This plant processed 
about 700,000 pounds of milk daily into Swiss, 
Monterey, and Cheddar cheese. After the first year of 
operation, the plant reported savings in culture costs in 
excess of $150,000. The whey-based pH control starter 
system developed by Dr. Richardson is now being used 

in at least 60 cheese factories throughout the United 
States and Western Canada, and the number is steadily 
increasing. The system is now also serviced by most of 
the culture supply houses in the United States. During 
the sununer of 1981 Dr. Richardson was invited to 

Ireland tc introduce the whey-based pH control culture 
system to the dairy industry in that coimtry. 

American Association of Cereai 
Chemists Announces 68th Meeting 
The American Association of Cereal Chemists announces 
its 68th Annual Meeting to take place October 30- 
November 3, 1983 at the Hyatt Regency and Crown 
Center Hotels, Kansas City, MO. 

The technical program will include the following 

symposia: Cereal Polysaccharides - Their Role in 
Technology and Nutrition; The World Needs Bread: 

Nutrition - Product- Controls; Digestibility and Amino 
Acid Availability in Cereals and Oilseeds; Mycotoxins in 
Cereai; HPLC - Its Role in Cereal Chemistry; Variability 
in Nutrient Content of Cereal Grains; Rice Research Work¬ 
shop. 

In addition to the technical sessions, meeting 
registrants may attend New Products Sessions, table top 
exhibits, and a wide range of special events, social 
events and spouse events. 

For more information contact AACC Annual Meeting, 
3340 Pilot Knob Road, St. Paul MN 55121, 612-454- 
7250. 

Oswalt Named Dairyman 
of the Year 

William Oswalt of Vicksburg, Michigan was named 

the 1983 Dairyman of the Year by the Michigan State 
University Dep^ment of Animal Science. 

The award was presented March 21 to Oswalt and his 
wife, Patricia during the Michigan Dairy Awards 
Luncheon at MSU’s Kellogg Center during Farmers’ 
Week and Natural Resources Days, March 21-25. 

The annual award is given on the basis of the 
recipient’s contribution to Michigan’s dairy industry, the 

quality of the farm’s dairy herd and the family’s 
involvement in community affairs. 

Harper Recipient of DFiSA 
Food Engineering Award 

Dr. Judson M. Harper, Interim Vice President for 
Research at Colorado State University, has been selected 
for the biennial Food Engineering Award of Dairy and 

Food Industries Supply Association and American 

Society of Agricultural Engineers. 
The honor is given in recognition for outstanding 

original research, development, design, management of 
food processing equipment or processes. The Award 
consists of a $2,000 stipend, gold medal and 

commendation certificate. 

Presentation of the Award was made on April 12, 
1983 by DFISA President Carl Nielsen at the 
Association’s 64th Annual Conference in Boca Raton, 
FL. 

Dr. Harper was selected for the prestigious Award for 
his outstanding contribution to the Food Engineering 

profession, both in industry and academia. 



Filled Milk Law Resumed Against 
Meadow Fresh, Inc. in KY. 

The Franklin County Circuit Court ruled March 2, 
1983, that enforcement of provisions of the “filled milk 
law” shall be resumed against Meadow Fresh, Inc., Salt 

Lake City, UT, by the Department for Health Services. 
A period of ten days has been granted the company for 
their notification of clients. 

Filled milk is defined in the Kentucky Food, Drug, 
and Cosmetic Act as milk products from which the milk 
fat has been removed and to which has been substituted 
vegetable fat or oil so that the resulting product is an 
imitation or semblance of milk, cream, skimmed milk, 
ice cream mix, or frozen dessert, whether or not 

condensed, evaporated, concentrated, frozen, powdered, 
dried or desicated, whether in bulk or in containers 
hermetically sealed or unsealed. 

Meadow Fresh representatives in Kentucky obtained a 
“restraining order” against the Cabinet for Human 
Resources and the Department for Health Services, 
August 4, 1982. This order prevented the Department 
for Health Services from taking any action under KRS 
217 against the plaintiffs to prohibit or attempt to 
prohibit the sale, delivery, distribution, or offering for 
sale of Meadow Fresh Imitation Lowfat Dry Milk. 

During the time the restraining order was in effect. 
Meadow Fresh representatives have been soliciting sales 
to individuals, nursing homes, day care centers and 
schools. 

According to the Louisville Dietetic Association, 
Meadow fresh products are nutritionally inferior to 
whole milk products in that they contain less protein and 
calcium. Also, coconut oil, which the product contains, 
is highly saturated and less desirable in the diet than 
cholesterol. 

According to the Milk Control Branch within the 
Department for Health Services, Meadow Fresh products 
have not been offered for sale through retail stores, but 
on a personal contact basis and through multi-level 
contract arrangements. 

The Milk Control Branch shall continue to enforce the 

filled milk law against anyone found to be offering 
filled milk products on an individual basis or through 
retail stores. 

NEM Offers New Film Program 

“Sanitation and Hygiene for Dining Room Personnel,*’ 
a new film program from National Educational Media, 
Inc., (NEM), demonstrates techniques of sanitary food 
handling for waiters, waitresses and buspersons. 

According to NEM president Jack Copeland, “Dining 

room personnel have a responsibility as serious as their 

commitment to courtesy and good service. This program 
shows the behind-the-scenes habits of personal hygiene 
and dining room sanitaiton that assures a healthy dining 
experience for an establishment’s guests.” 

Copeland noted that the program updates and 
completely replaces one of NEM’s most successful 

films. He added that it also provides an ideal companion 
for “Sanitation and Hygiene: Why the ImportanceT’ and 
“Sanitation and Hygiene: Basic Rules,” two of the most 
widely used NEM programs. All three ten-minute color 
motion pictures can be presented individually or as a 
unit. 

For more information contact: NEM, 21601 

Devonshire St., Chatsworth, CA 91311, 213-709-6009. 

Pollei Elected President of 
the Whey Products Institute 

Mr. H. “Jack” Pollei, Galloway West Co., Fond du 
Lac, Wisconsin, was elected President of the Whey 
Products Institute at the Institute’s 12th Annual Meeting 
held in Chicago on April 13-14, 1983. Mr. Polllei, who 
has been a member of the Board of Directors since 
1979, previously had served as Vice-President; he also 

is a member of the Institute’s Executive Conunittee. 
Mr. Donald C. Storhoff, Wisconsin Dairies 

Cooperative, Baraboo, WI, was elected Vice-President; 
and Nico van Zwanenberg, Cuba Cheese, Inc., Cuba, 
NY, was re-elected Secretary-Treasurer. Newly elected 
as a Director of the Institute was Daniel S. Hanson, 
Land O’Lakes, Inc., Eau Claire, WI. 

American Dry Milk Institute 
Re-elects Ringenberg as President 

Mr. John M. Ringenberg, Mid-America Dairymen, 

Inc., Springfield, MO, was re-elected President of the • 
American Dry Milk Institute at the Institute’s 58th 

Annual Meeting held in Chicago on April 13-14, 
1983. Mr. Ringenberg previously had served as Vice- 
President of the organization; he is a member of its 

Executive Committee, and has served on a number of 
standing committees since being elected to the Board of 

Directors in 1964. 
The American Dry Milk Institute, founded in 1925, is 

the national trade association of the dry milk industry. 
The Executive Director of the Institute is Warren S. 

Clark, Jr. 
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NATIONAL MASTITIS COUNCIL 

1983 Summer Meeting Program 

Thursday, August 11,1983 
Marriott Pavillion Hotel 

St. Louis, Missouri 

THEME: SHOW ME HOW IN 1983 

Presiding—John S. McDonaid, Nationai Animai Disease Center, Ames, iA 

8:00 a.m. Registration 

8:30 a.m. Greeting - Arlen Schwinke, National Mastitis Council, President, Morrison, MO; Greetings - 
Richard Palmer, Missouri Mastitis Council, President, Old Monroe, MO 

8:40 a.m. Effective Communications - Allen Bringe, Extension Dairyman, University of Wisconsin, 
Madison, WI 

9:00 a.m. Investigations of Herds with a High Incidence of Mastitis - Ralph Farnsworth, Univ. of Min¬ 

nesota, St. Paul, MN 

9:30 a.m. Milk Break 

9:45 a.m. Sizing Milking Systems - Steve Spencer, Pennsylvania State Univ., University Paik, PA 

10:15 a.m. Common Errors in Milking Procedures - David McQueen, Univ. of Illinois, Utbana, IL 

10:45 a.m. Preventive Management of Mastitis Due to “Environmental” Bacteria - Richard Pennett, 
Univ. of California, Santa Rosa, CA 

11:15 a.m. Questions for Morning Speakers - Barry Stevens (moderator) 

12:00 noon Lunch 

1:30 p.m. Mastitis Treatment and Antibiotic Residues - Jenks Britt, Russellville, KY 

2:00 p.m. Residue Avoidance Program - John Adams, National Milk Ihoducers Federation, Arlington, 

VA 

2:20 p.m. Dairy Extension Residue Avoidance Projects - Basil Eastwood, Federal Dairy Extension Ser¬ 
vice, Washington, D.C. 

2:40 p.m. (^estions for Afternoon Speakers - Don Rollins (moderator) 

3:10 p.m. Wrap-Up - Ewing Row, Hoard’s Dairyman, Fort Atkinson, WI 
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3-A Sanitary Standards for Mechanical Conveyors 
For Dry Milk and Dry Products 

Number 41-00 

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. Mechanical dry milk conveyor 
specifications heretofore or hereafter developed which so differ in design, material and construction, or otherwise, as not 
to conform to the following standards but which, in the fabricator’s opinion, are equivalent or better, ir'^y be submitted 
for the joint consideration of the lAMFES, USPHS, and DIC at any time. 

A. 
SCOPE 

A.l 

These standards cover the sanitary aspects of mechani¬ 
cal equipment used solely for conveying dry milk and 
dry milk products except bucket types and are not an in¬ 
tegral part of the dryer, commencing with the point at 
which the product enters the conveyor aiid ending at the 
point the product is discharged from the conveyor. 

A. 2 

In order to conform with these 3-A Sanitary Standards, 

mechanical dry milk conveyors shall comply with the 
following design, material and fabrication criteria. 

B. 

DEFINITIONS 
B.l 

Product: Shall mean the dry milk or dry milk product 
which is mechanically conveyed in this equipment. 

B.2 

Dry Milk Conveyors: (Referred to hereinafter as “con¬ 
veyors”) Shall mean equipment in which product is 
mechanically conveyed. 

B.3 

Product Contact Surfaces: Shall mean all surfaces that 
are exposed to the product and surfaces from which liq¬ 
uids and/or solids may drain, drop or be drawn into the 
product. 

B.4 
Non-Product Contact Surfaces: Shall mean all other ex¬ 

posed surfaces including support surfaces within 6 in¬ 
ches of the conveyor housing. 

'The data for this series are contained in the following reference: AISI 

Steel Products Manual, Stainless A Heat Resisting Steels, December 

1974, Table 2-1, pp. 18-19. Available from: American Iron A Steel Insti¬ 

tute, 1000 16th Street, NW, Washington, DC 20036 

^Alloy Casting Institute Division, Steel Founders' Society of America, 

2061 Center Ridge Road, Rocky River, OH 44116. 

B. 5 

Mechanical Cleaning or Mechanically Cleaning: 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 ACI ^ types (see Ap¬ 

pendix, Section E.), or metal which under conditions of 
intended use is at least a!< corrosion-resistant as stainless 
steel of the foregoing types and is non-toxic and non-ab¬ 
sorbent, except that: 

C.1.1 
Rubber and rubber-like materials may be used for gas¬ 
kets, flexible connectors, edge sealing strip, belts, belts 
with integrally molded cleats, and coverings for belts 
and rollers. 

C.1.2. 
Rubber and rubber-like materials when used for the 
above specified applications shall comply with the ap¬ 
plicable provisions of the 3-A Standards for Rubber and 
Rubber-like Materials, Number 18-00. 

C.1.3 
Plastic materials may be used in sight and/or light open¬ 
ings and for gaskets, flexible connectors, scrapers, 
belts, belts with integrally molded cleats, rollers, bear¬ 
ings, and coverings for belts and rollers. 

C.l.4 
Plastic materials when used for the above specified ap¬ 
plications shall comply with the applicable provisions of 

the 3-A Standards for Plastic Materials, Number 20-12. 

C.1.5 
Rubber and rubber-like materials and plastic materials 
having a product contact surface(s) shall be of such 
composition as to retain their surface and conformation 
characteristics when exposed to the conditions encoun- 
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tered in the environment of intended use and in cleaning 
and bactericidal treatment. 

C.1.6 
Cotton, linen, silk, or synthetic material may be used 
for flexible connectors. These materials shall be non 
shedding, non-toxic, relatively insoluble, easily cleana- 
ble, and shall not impart a flavor to the product. 

C.1.7 
Aluminum alloys conforming to the Aluminum Associ¬ 
ation ^ designates 5052, 6061 and 6063 may be used as 
a dry product contact surface for dust covers, shields 
and parts having the same functional purpose. These 
shall be removed prior to mechanical cleaning. 

C.1.8 
Glass may be used in sight and/or light openings and 
shall be of a clear heat resistant type. 

C.1.9 
The final bond and residual adhesive, if used, of bonded 
rubber and rubber-like materials and bonded plastic ma¬ 

terials shall be non-toxic. 
C. 2 

Non-product contact surfaces shall be of corrosion-re¬ 

sistant materials or material that is rendered corrosion- 
resistant. If coated, the coating used shall adhere. Non¬ 

product contact surfaces shall be relatively non-absor¬ 
bent, durble and cleanable. Parts removable for cleaning 
having both product contact and non-product contact 

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 

Permanent joints in metallic product contact surfaces 
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 free of imperfec¬ 
tions such as a pits, folds and crevices. 

D.2.1 
Intricate fabricated and/or machined parts shall be at 
least as smooth as a finish obtained with 80 grit silicon 
carbide. 

D.3 
Bonded gaskets and rubber or rubber-like and plastic 
materials that are a coating or covering shall be bonded 

in such a manner that the bond is continuous and 
mechanically sound and when exposed to the conditions 
encountered in the environment of intended use and in 
cleaning and bactericidal treatment, the rubber or rub¬ 
ber-like material or the plastic material does not sepa¬ 

rate from the base material. 

■* Aluminum Association, 420 Lexington Avenue, New York, N.Y. 10017. 

D.4 

Conveyors that are to be mechanically cleaned shall be 
designed so that all product contact surfaces and all ap¬ 
purtenances not removed during cleaning can be cleaned 
mechanically and inspected. Parts that must be removed 
for cleaning shall be readily removable and easily dis¬ 
mantled. 

D.5 
Product contact surfaces of conveyors not designed to 
be mechanically cleaned shall be easily accessible for 
cleaning, and inspection eidier when in an assembled 
position or when removed. Parts to be removed for 
cleaning shall be readily removable and easily disman¬ 
tled. 

D.5.1 
Means shall be provided to enable access for dry clean¬ 
ing. To facilitate dry cleaning, the construction shall be 
such that guides, guards, and cove'rs can be removed 
and belt tension can be easily released, if necessary, to 
permit cleaning of the underside of the belt and/or con¬ 
veyor. 

D.6 

Product contact surfaces intended for regular wet clean¬ 
ing shall be self-draining except for normal clingage. 

D.7 
Belts 

D.7.1 

Metal belts having a product contact surface(s), shall be 
endless. 

D.7.2 

Non-metal belts having a product contact surface shall 
be made of or covered with a food grade rubber or rub- 

ber-like or plastic material. Belts made of an absorbent 
core material shall have edges sealed with the same ma¬ 

terial as is used for product contact surfaces. 
D.7.2.1 

Non-metal belts shall be endless. 
D.7.3 

To facilitate cleaning, the construction shall be such that 
belts, guides, guards, rollers, and all other parts be eas¬ 
ily removable for cleaning and inspection. 

D.8 

Gaskets having a product contact surface shall be re¬ 
movable or bonded. 

D.9 
Gasket retaining grooves in product contact surfaces 
shall be no deeper than their width. 

D.IO 
Radii. Internal angles of 135° or less on product contact 

surfaces shall have radii of not less than 1/4 inch, except 
that; 

D.10.1 
The radii in gasket retaining grooves except for those 
for standard 1/4 inch and smaller O-Rings, shall be not 

less than 1/8 inch. 
D.10.2 

The radii in grooves for standard 1/4 inch O-Rings shall 

be not less than 3/32 inch and for standard 1/8 inch O- 

Rings shall be not less than 1/32 inch. 
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D.ll 

There shall be no exposed threads on product contact 
surfaces. 

D.12 
Coil springs having product contact surfaces shall have 
at least 3/32 inch openings between coils, including the 
ends when the spring is in a free position. 

D.13 

Sight and light openings, when provided, shall be of 
such design and construction that the inner surfaces 

drain inwardly; and if the conveyor is designed for 
mechanical cleaning, the inner surface of the glass or 
plastic shall be relatively flush with the inner surface of 
the conveyor. The exterior flare shall be pitched so that 

liquids cannot accumulate. The glass or plastic shall be 

readily removable. The inside diameter of the opening 
shall be at least 3-3/4 inches. 

D.14 
Bearings having a product contact surface shall be of 
non-lubricated type. Lubricated bearings, including the 
permanent sealed type, shall be located outside the 
product contact surface with at least 1 inch clearance 
between the bearing and any product contact surface. 
When a shaft passes through a product contact surface, 

the portion of the opening surrounding the shaft shall be 
protected to prevent the entrance of contaminants. 

D.15 

The design and construction shall be such that extrane¬ 
ous materials cannot enter the conveyor. Covers, either 
removable or hinged, shall be provided for all openings 

into the conveyor except the inlet and outlet openings. 
Covers shall (1) make close contact with the openings 

(2) have downward flanges of at least 3/8 inch and (3) 
be pitched to an outside edge(s). 

D.16 
Hinges shall not have any surface(s) in contact with the 
product and shall be readily cleanable. They shall not be 

of a continuous (piano) type. 
D.17 

The edges of all openings into the conveyor shall extend 

upward or outward at least 1/2 inch. An exception to 
this requirement is made for a shaft opening. (See D. 14) 

D.18 
Flexible connectors having product contact surfaces 
shall have straight sides without corrugations and shall 
be readily cleanable. 

D.19 
Supports. The means of supporting shall provide a 
clearance between all the parts of the conveyor and sup¬ 
porting member, with the exception of legs, of at least 

6 inches. An exception is made to this minimum clear¬ 
ance for conveyors that convey product from equipment 
supported directly on a floor. Such conveyors shall be 
capable of being moved. Legs, if provided, shall be 

smooth, have no exposed threads and shall have 
rounded ends or be designed to permit sealing to the 

^ Available from American Society for Testing and Materials, 1916 Race 

Street, Philadelphia, PA. 19103 

floor or other mounting surface. Legs made of hollow 
stock shall be sealed. Conveyors that are portable may 
be equipped with casters. Casters shali be easily cleana¬ 

ble, diuable and of a size that will permit easy move¬ 
ment of the conveyor. 

D.20 

Guards required by a safety standard that will not permit 
accessibility for cleaning and inspection when in place 
shall be designed so that they can be removed without 
the use of tools. 

D.21 
Non-product contact surfaces shall have a finish that can 
be readily cleaned and shall be relatively free of cracks 
and crevices. Surfaces to be coated shall be effectively 
prepared. 

APPENDIX 

SPANLESS STEEL MATERIALS Stainless steel con¬ 
forming to the applicable composition ranges estab¬ 
lished by AISI for wrought products, or by ACI for cast 
products should be considered in compliance with re¬ 
quirements of Section C.l herein. Where welding is in¬ 

volved, the carbon content of the stainless steel should 
not exceed 0.08 percent. The flrst reference cited in C. 1 

sets forth the chemical ranges and limits of acceptable 

stainless steel of the 300 series. Cast grades of stainless 
steel corresponding to types 303, 304, and 316 are de¬ 
signated CF-16F, CF-8, and CF-8M, respectively. 

These cast grades are covered by ASTM"* specifications 
A2%-68 and A351-70. 

F. 
PRODUCT CONTACT SURFACE FINISH Surface 
finish equivalent to ISO grit or better as obtained with 
silicon carbide, properly applies on stainless steel sheets 
is considered in compliance with the requirements of 
Section D.l herein. 

G. 
Supporting members and braces are considered parts of 
the building structure, i.e. walls, floors, ceiling. 

H. 

RECOMMENDATIONS FOR CLEANING 
MECHANICAL CONVEYORS 

H.l 
Dry Cleaning Program: 

H.1.1 
Dismantle and where necessary thoroughly vacuum or 
dry brush clean all product contact surfaces of the con¬ 

veyor. Reassemble as soon as finished and keep all 
parts dry. 

H.l.2 
Flexible connectors at the inlet and outlets of the con¬ 
veyor should be thoroughly cleaned, following proce¬ 

dures recommended for the conveyor. Connectors 
should be closely examined for holes, cracks or other 
damage. (To facilitate removal for cleaning, use of eas¬ 

ily removable fastening devices is recommended.) 
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H.1.3 
Thoroughly vacuum or dry brush clean all external parts 
of the conveyor, including the conveyor support frame 

and drive mechanism. 

H.2 
Wet Cleaning Program: 

H.2.1 

Completely dismantle, remove all loose dry product, 
then rinse all parts with clear water and follow with a 
thorough hand brushing of all parts using a general pur¬ 
pose cleanser. Rinse thoroughly to remove all cleaning 
solution or soil. It is recommended that hot water 
(170°F or 77°C or above) be used for rinsing to promote 
drying. Allow all parts to air dry completely prior to 
reassembly. After cleaning, drying and reassembly, all 
openings should be protected against recontamination. 
Wet washing should be done only when necessary. 

H.3 
General: 

H.3.1 
Vacuum cleaning is preferred to brush cleaning or 
cleaning with air under pressure as it decreases dust 
drift to other areas of the plant. 

H.3.2 
Brushes or vacuum cleaner fittings used for cleaning 
product contact surfaces should not be used for cleaning 
non-product contact surfaces or for other uses which 
might result in contamination. Such tools should be 

made of materials that can be cleaned and sanitized and 
should not have wooden parts nor be of mild steel or 
other iron products that will rust. Such brushes and spe¬ 
cial fittings should be stored in a separate enclosed 
cabinet when not in use. For protection and house-keep¬ 
ing considerations, such cabinets should be of non¬ 

wood construction and should have open mesh metal or 
plastic shelving. 

These standards shall become effective September 10, 
1983. 

CARDINAL BASEBALL 
lAMFES 

ONLY ONE SCHEDULED GAME 
Sunday, August 7, 1983- 1:15 P.M. ~ St. Louis Cardinals vs. Phillies 

(Walk to Stadium from Marriott Pavilion Hotel) 

Mail to: Vernon R. Cupps 
Milk Control Service 
St. Louis Health Division 

P.O. Box 14702 
St. Louis, Missouri 63178 
Phone:314-658-1112 

Name . 

Address 

_Number of reserved seats @ $6.00 per seat. $-—enclosed. 

(Tickets will not be mailed. They will be available at Registration Desk.) 
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Supplement Number 2 to 3-A Sanitary Standards 
For Fittings Used In Milk and Milk Products Equipment 

And Used On Sanitary Lines Conducting Milk and Milk Products, 

Number 08-17B 

Formulated by 
International Association of Milk, Food and Environmental Sanitarians 

United States Public Health Service 
The Dairy Industry Committee 

This supplement adds the criteria for rupture discs to Section E. Special considerations 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, 
Number 08-17 (Reference 3-A Drawing No. 3A-l(X)-43) 

Change C. 1.5 to read; 
C.1.5 

Plastic materials may be used for covering the interior 
surface of the bonnet of diaphragm-type valves, gas¬ 
kets, (either bonded or removable), valve plugs, valve 
body liners, diaphragms, poppets of boot seal valves, 
boot seals, O Rings, seals, girdles for rupture disc as¬ 
sembly and parts with the same functional properties. 

E.ll 

Rupture discs (reference 3-A Drawing Number 3A-100- 

43) shall comply with the applicable provisions of this 

standard and the following: 
E.11.1 

The rupture disc assembly shall consist of a disc holder, 
top section (if used), seal, a girdle and means for ruptur¬ 
ing the seal. 

E.11.2 

Product contact surfaces shall be of materials conform¬ 
ing to the criteria in subsections C. 1, C. 1.4, and C. 1.6. 

E.11.3 
The disc holder shall be of materials conforming to the 
criteria in subsection C. 1. 

E.11.4 
Product contact surfaces shall be readily accessible for 
cleaning and inspection, either in an assembled position 

or when removed. Removable parts shall be readily dis¬ 
assembled. 

E.11.5 
Internal angles of 135“ or less on product contact sur¬ 
faces shall have minimum radii of 1/4 inch except those 
where for space or functional reasons it is impossible to 
have a radius of 1/4 inch. When the radius is less than 
1/4 inch, the product contact surface of this angle, must 
be readily accessible for cleaning and inspection. In no 
case shall the radius be less than 1/32 inch. 

E.11.6 
There shall be no threads on product contact surfaces. 

E.11.7 
If a perforated disc top section is used, the perforations 
shall not be less than 1/4 inch in diameter. 

Add to APPENDIX 
I. 

When rupture discs are used, they should be located to 
conform with D.18 of 3-A Sanitary Standards for Stor¬ 
age Tanks for Milk and Milk Products, No. 01-06 and 
D. 11 of 3-A Sanitary Standards for Silo-Type Storage 
Tanks for Milk and Milk Products, No. 22-03, or be 
properly filtered. 

Change I. to J. 
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At the National Sanitation Founda¬ 
tion, the Assessment Services group 
evaluates products, systems, and 
services not covered by our Listing 
and Certification Services. We 
undertake special testing, research, 
demonstration projects, and studies 
for industry, service companies, 
government, and individuals with 
health and environmental concerns. 
The objectivity and integrity associ¬ 
ated with NSF make Assessment 
Services unique. We provide spe¬ 
cialized physical, chemical, and 
microbiological testing, including 
field testing by trained profession¬ 
als. It could be just the help you 
need! Some examples: 

Disposable containers 
Microbiological testing and plant 
inspection services are provided to 
10 manufacturers of disposable 

Find Out^Xliat Assessment 
Services Can Do For You! 

Write or Phone for Free Information: 
• Assessment Services Brochure 

• NSF Facts Brochure 

are carried out in accordance 
with US Food and Drug Adminis¬ 
tration standards. 
Water Disinfection Systems 
A study of cruise vessel drinking 
water disinfection systems was 
performed for the Centers for 
Disease Control to assist them in 
protecting passengers’ health. 

Water Treatment 
Under a contract with the US 
Environmental Protection 
Agency, we are studying the 
costs, maintenance require¬ 
ments, and effectiveness of 
various small central systems 

and point-of-use units to reduce 
fluoride levels in drinking water. 

Hazardous Wastes 
In another project, the solidified 
product fi-om a hazardous waste 
chemical treatment and solidifica¬ 
tion process was rigOTously tested 
for leaching of hazardous or toxic 
constituents. Test results were 
provided to the state regulatory 
agency reviewing the process. 

Wastewater Treatment 
Under contract with manufactur¬ 
ers, new products have been tested 
and evaluated for their effects on 
various onsite wastewater treat¬ 
ment systems. 

Please contact Assessment 
Services for more information, or 
to discuss your needs in detail. In¬ 
quiries fi’om anywhere in the world 
are welcome. 

f 

containers through the Single Ser¬ 
vice Institute. The routine testing 
required by state regulatory author¬ 
ities and voluntary plant inspections 

National Sanitation 
Fovindation 

Offices and laboratories, P.O. Box 1468, Ann Arbor, MI 48106 Phone: (313) 769-8010 
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AFFILIATE NEWSLETTER . . . 

KAMFES Meeting Highlights 

The 1983 Educational Conference for Fieldmen and 

Sanitarians sponsored by the Kentucky Association for 
Milk, Food and Environmental Sanitarians, Inc., was 

held February 15 & 16, 1983, at the Executive Inn, Louis¬ 
ville, KY. 

Approximately 200 persons attended the Conference. 
The following awards were presented during the 

Award’s Luncheon: 

Outstanding Sanitarian Award - Plaque presented by 
George Jones, Economics Laboratory - Klenzade Products, 
St. Paul Minnesota to: 

Charles Belcher, Milk Control Branch 

Dairy Industry Award - Plaque presented by Roger 
McDonald, Monarch Chemical Division - H.B. Fuller Co., 

Minneapolis, Minnesota to: 

Barry Kinslow, Dairymen Inc. 

Service Award - not presented due to lack of a nominee. 

Achievement Award - not presented due to lack of a 
nominee. 

Life Memberships presented by Dale Marcum, Secretary - 
Treasurer to: 

Tom Batsche, Cincinnati City Health Dept. 

J. Paul Browning, Harrison County Health Dept. 

Glenn Cross, Dairy Products Assoc, of KY 
James Erwin, Calloway County Health Dept. 
Edward Napier, Kraft Dairy Group - Sealtest 

A Past - President Plaque was presented to Dr. Bruce 
Langlois by the 1981 Past - President, Leon Townsend. 
The meeting was then turned over to the new President, 

Betty Kelly. 
The door prize donated by the Executive Inn was drawn 

by Babs Wilson and won by William Murphy, Food and 

Sanitation Branch. The door prize was a free weekend in¬ 
cluding expenses at the Executive Inn. 

Seated from left to right: Berford Turner; Dale Marcum (Secretary-Trea¬ 

surer); Betty Kelly (President); David Atkinson; John Bruce Mattingly 

(President-Elect); standing from left to right: Tim Vorbeck; William Crist; 

Eugene Catron; Joseph Schureck; John Draper (Vice-President); Bruce 

Langlois (Past-President); Roger Barber; William Montgomery; Ed 

Cecil; and James McCammon). 

Florida Association Holds Conference 

The Florida Association of Milk, Food and Environmen¬ 

tal Sanitarians held their Annual Educational Conference 

March 8 and 9, 1983 at the Quality Inn in Cypress Gar¬ 
dens, FL. The meeting was exceptionally successful with 
105 registered for the meeting sessions and 81 attending 
the Annual Banquet on March 8. Fourteen papers were 

presented at the four scientific sessions covering topics of 
interest to the entire group. 

At the banquet, the Past President’s Certificate was pre¬ 
sented to William Isbell and the second Scholarship 

Award of $500 was given to Maria Rodriguez, a student of 

the Food Science and Human Nutrition Depratment at the 

University of Florida. 
The newly elected officers and Board of Directors are: 

President: Dr. Ken Smith 

President Elect: James Strange 
Board of Directors: 
Jane Foos Richard Holtsclaw 

David Fry Richard Jolley 

Dan Rader 
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Calendar 

June 1-3, 1983-“ROLES OF CEREALS 

AND LEGUMES IN THE FOOD SUPPLY” 

three day symposium sponsored by the Nutri¬ 

tional Sciences Council of Iowa State Univer¬ 

sity. For mote information contact: Dr. J. Du¬ 

pont, Dept, of Food and Nutrition, Iowa State 

University, Ames, lA SOOl 1. 

June 8, 1983-NEBRASKA DAIRY INDUS¬ 

TRIES ASSOCIATION ANNUAL SPRING 

DAIRY OUTING, Beemer, NE. For more in¬ 

formation contact: T. A. Evans, Executive Sec¬ 

retary, 134 Filley Hall, East Campus, UN-L, 

Lincoln, NE 68583. 

June 13-14, 1983-CONFERENCES ON THE 

HUMAN-ANIMAL BOND, University of Min¬ 

nesota. Contact: Center to Study Human-Ani¬ 

mal Relationships and Environment 1-117 

Health Sciences Unit A SIS Delaware St. S.E., 

Minneapolis, MN SS4SS. 

June 14-15, 1983 -TEXAS ASSOCIATION 

OF MILK, FOOD & ENVIRONMENTAL 

SANITARIANS, INC. ANNUAL MEETING. 

Sheraton-Safari Inn, Grand Prairie, TX. For 

more information contact: Clair Gothard, II IS 

North MacGregor, Houston, TX 77030. 

June 17-18, 1983-CONFERENCES ON THE 

HUMAN-ANIMAL BOND, University of 

California, Irvine. Contact: California College 

of Medicine A12I Medical Sciences I, Irvine, 

CA 92717. 

July 3-8, 1983 --67TH ANNUAL SES¬ 

SION OF THE INTERNATIONAL DAIRY 

FEDERATION, Oslo, Norway. For further in¬ 

formation, contact Harold Wainess, Secretary 

U.S. National Committee of the IDF (USNAC), 

464 Central Avenue, Northfield, IL 60093, 

312-446-2402. 

July 9-14, 1983-ANNUAL EDUCATION 

CONFERENCE, National Environmental 

Health Association, Holiday Inn Scope, Nor¬ 

folk, VA. Contact: Leon F. Vinci, Director of 

Health, City of Middletown, Middletown, CT 

06457-1300. 

July 16-23, MICROBIOLOGY WORK¬ 

SHOP, Kansas State Univ. For more informa¬ 

tion contact: Dr. Daniel Fung, Call Hall, KSU, 

Manhatten, KS 66506, 913-532-5654. 

August 1-5, 1983-“BIOTECHNOLGY: 

MICROBIAL PRINCIPLES AND PROCES¬ 

SES FOR FUELS, CHEMICALS AND IN¬ 

GREDIENTS” Massachusetts Institute of 

Technology, Cambridge, MA 02139. Contact: 

Director of Surruner Session, MIT, Room E 19- 

356, Cambridge, MA 02139. 

Aug. 7-11, 1983—70th ANNUAL MEET¬ 

ING OF lAMFES. Marriott Pavilion, St. Louis, 

MO. For more information contact: Kathy R. 

Hathaway, lAMFES, PO Box 701, Ames, lA 

50010, 515-232-6699. 

Aug. 7-11, 1983 -23rd ANNUAL MEET¬ 

ING, THE HOSPITAL, INSTITUTION, AND 

EDUCATIONAL FOOD SERVICE SOCIETY. 

Fairmont Hotel, New Orleans, LA. HIEFSS 

Expo '83 will be open on August 9 and 10. For 

more information contact: Carolyn Isch, Assis¬ 

tant Executive Director, HIEFSS, 4410 West 

Roosevelt Road, Hillside, IL 60162, 312 449- 

2770. 

Aug. 14-19, 1983 --5th WORLD CONFER¬ 

ENCE ON ANIMAL PRODUCTION, Nihon 

Toshi Center, Tokyo, Japan. For more informa¬ 

tion contact: The 5th WCAP Conference Secre¬ 

tarial, c/o National Institute of Animal Industry, 

Tsukuba Norindanchi, PO Box 5, Ibaraki 305, 

Japan. 

Sept. 7-9—SYMPOSIUM ON LACTIC 

AQD BACTERIA IN FOODS: GENETICS, 

METABOLISM AND APPLICATIONS. 

Wageningen, The Netherlands. Organized by 

The Netherlands Society for Microbiology. For 

more information contact: Dr. P. M. Klapwijk, 

Unilever Research Laboratory, P. O. Box 114, 

3130 AC Vlaardingen, The Netherlands. 

Sept. 14-15, 1983 NEBRASKA DAIRY IN¬ 

DUSTRIES ASSOCIATION 29TH ANNUAL 

CONVENTION, Bellevue, NE. For more infor¬ 

mation contact: T. A. Evans, Executive Secre¬ 

tary, 134 Filley Hall, East Campus, UN-L, Lin¬ 

coln, NE 68583. 

Sept. 18-23 -SIXTH WORLD CONGRESS 

OF FOOD SCIENCE & TECHNOLOGY, Dub¬ 

lin, Ireland. For more information contact: Sixth 

World Congress of Food Science and Technol¬ 

ogy, Congresses & Exhibition Ltd. 44, Northum¬ 

berland Rd., Dublin, 4, Ireland. 

Sept. 20-22 -NEW YORK STATE ASSOQ- 

ATION OF MILK AND FOOD SANITATION 

ANNUAL MEETING. Hotel Syracuse, Syra¬ 

cuse, NY. For more information contact: David 

Bandler, Stocking Hall, Cornell University, 

Ithaca, NY 14853. 

Oct. 22-26—FOOD AND DAIRY EXPO -83, 

McCormick Place, Chicago, IL. For more infor¬ 

mation contact: Dairy and Food Industries Sup¬ 

ply Association, 6245 Executive Blvd., 

Rockville, MD 20852,301 -984-1444. 

October 26-28 -WORKSHOP IN FOOD 

FLAVOR: A HANDS ON COURSE IN 

FLAVOR DEVELOPMENT, MANUFAC¬ 

TURE, AND USE. For more information con¬ 

tact: G. Reineccius, Department of food Sci¬ 

ence and Nutrition, Univ. of MN, St. Paul, MN 

55108. 

Nov. 2-4, 1983 9TH ANNUAL FOOD 

MICROBIOLOGY RESEARCH CONFER¬ 

ENCE, Chicago, IL. For more information con¬ 

tact: Dr. J. M. Goepfert Canada Packers, Ltd., 

2211 St. Clair Avenue West, Tomonto, CN 

M6N IK4. 

Nov. 22-24, 1984—14th ANNUAL SYM¬ 

POSIUM ON THE ANALYTICAL CHEMIS¬ 

TRY OF POLLUTANTS, 3rd International 

Congress on Analytical Techniques on Enviroit- 

mental Chemistry-Expoquimia, Barcelona 

Spain. For more information write: Av. Reitu 

Ma. Christina Palacio No. I, Barcelona-4 

Spain. ' 

19M 

August 3-9. 1984 -lAMFES ANNUAL 

MEETING, Edmonton, Alberta, Canada. 

Nov. 22-24, 1984—14th ANNUAL SYM¬ 

POSIUM ON THE ANALYTICAL CHEMIS¬ 

TRY OF POLLUTANTS, 3rd International 

Congress on Analytical Techniques on Environ¬ 

mental Chemistry-Expoquimia, Barcelona 

Spain. For more information write: Av. Reina 

Ma. Christina Palacio No. I, Barcelona-4 

Spain. 
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Dairy and Food Sanitation — Instructions for Authors 

Nature of the Magazine 

Dairy and Food Sanitation is a monthly publication of 
the International Association of Milk, Food and 

Environmental Sanitarians, Inc. dAMFES). It is 
targeted for persons working in industry, regulatory 
agencies, or teaching in milk, food and environmental 
protection. 

The major emphases include: 1) practical articles in 
milk, food and enviromnental protection, 2) new product 
information, 3) news of activities and individuals in the 
field, 4) news of lAMFES affiliate groups and their 

members, 5) 3-A and E-3A Sanitary Standards, 
amendments, and lists of symbol holders, 6) excerpts of 

articles and information from other publications of 
interest to die readership. 

Prospective authors who have questions about the 
suitability of their material for publication should 
contact the editor. 

Submitting Articles and Information 

All manuscripts and letters should be submitted in dupli¬ 

cate to the editor, Kathy Hathaway, lAMFES, Box 701, 
Ames, Iowa SOOIO. Revised manuscripts should also be 
submitted in duplicate to the editor. 

Subjects suitable for inclusion in the ‘‘News and 
Events” section include: meeting announcements, short 
courses, notices of position changes and promotions, 
announcements of new products or advancements in the 
field which are of interest to the readership, death notices 
of members of the Association. 

Correspondence regarding membership in lAMFES, 
subscriptions, and advertising should be sent to the 
above address, also. 

Manuscripts are accepted for publication, subject to 

editorial review. Most articles are reviewed by two 
members of the editorial board or by other specialists 
when in the opinion of the editor the paper is outside of 
the specializations represented by editorial board 
members. After review, a manuscript is generally 
returned to the author for revision in accordance with 
reviewer’s suggestions. Authors can hasten publication of 
their articles by revising and returning them promptly. 

With authors’ cooperation articles are usually published 
within three to six months after they are received and 
may appear sooner. 

The author is notified when a manuscript is received 
and also when it is sent to the printer for preparation of 

proofs. 
Membership in lAMFES is not a prerequisite for 

acceptance of an article. 

Articles, when accepted, become the copyright 
property of Dairy and Food Sanitation and its sponsoring 
association. Reprinting of any material from Dairy and 
Food Sanitation or republishing of any papers or 

portions of them is prohibited unless permission to do so 
is granted by the editor. 

Reprints 

Reprints of an article may be ordered by the author 
when proofs are returned. An order form for this purpose 

is attached to the proofs when they are returned to the 

author. Reprints may be ordered with or without covers, 
in multiples of 100. Reprint costs vary according to the 
number of printed pages in the article. Reprints cannot 

be provided free of charge. 
Reprints may also be ordered after a paper has been 

published. The lAMFES office can supply reprints of 

any paper published in Dairy and Food Sanitation. 
Arrangements to obtain such reprints should be made 
with the editor. 

Types of Articles 

Dairy and Food Sanitation readers include persons 
working as sanitarians, fieldmen or quality control 
persons for industry, regulatory agencies, or in 
education. Dairy and Food Sanitation serves this 

readership by publishing a variety of papers of interest 
and usefulness to these persons. The following types of 
articles and information are acceptable for publication in 
Dairy a7$d Food Sanitation. 

General Interest 

Dairy and Food Sanitation regularly publishes non¬ 
technical articles as a service to those readers who are not 
involved in the technical aspects of milk, food and 
environmental protection. These articles deal with such 
topics as the organization and application of a milk or 
food control program or quality control program, v/ays of 
solving a particular problem in the field, organization of 
a regulatory agency or department, organization and 
application of an educational program, management 
skills, use of visual aids, and similar subjects. Often talks 
and presentations given at meetings of affiliate groups 

and other gatherings can be modified sufficiently to 
make them appropriate for publication. Authors 
planning to prepare general interest nontechnical articles 
are invited to correspond with the editor if they have 
questions about the suitability of their material. 

Letters to the Editor 

Readers are invited tc submit letters to the editor to 
express their opinion on articles published in Dairy and 
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Food Sanitation, or on other matters of concern or 
interest to the entire readership. The letter to the editor 
may also be used to report limited observations made in 

the field or in a laboratory which cannot be published in 
another form. A letter to the editor must be signed by its 
author. 

Book Reviews 

Authors and publishers of books in the fields covered 

by Dairy and Food Sanitation are invited to submit their 
books to the editor. Books will then be reviewed by a 
specialist in the field and a review will be published in an 

issue of Dairy and Food Sanitation, 

Preparation of Articles 

All manuscripts should be typed, double-spaced, on 
8*/2by 11 inch bond paper. Side margins should be one 
inch wide and pages should not be stapled together. 

The editor assumes that the senior author has received 
proper clearance from his/her organization for publica¬ 
tion of the article. An author should be aware of 
procedures for approval within his/her organization. 

A manuscript should be read someone other than 
the author before it is submitted. This will help to 
eliminate errors and to clarify statements, all of which 

speeds publication of the article. 
The title of the article should appear at the top of the 

first page. It should be as brief as possible, contain no 
abbreviations. 

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

the article was completed, his new address should be 

given in a footnote. 
An abstract should be included at the beginning of the 

article. It should be brief, factual, not exceeding 200 
words. The abstract should give an overview of the article 
and should be understandable without reading the rest of 
the paper, as abstracts are reprinted by abstracting 
journals and are distributed beyond the readership of 
Dairy and Food Sanitation, to persons who may not have 
access to the entire article. Therefore, abstracts should 

be complete but concise. 
The remainder of the article should begin with an 

introductory statement, then should be subdivided into 
appropriate sections, each with a subheading descriptive 

of the material in that section. Review papers, by their 
nature, include numerous references. Citation of 
references in the text and listing of references at the end 
of the paper should be done as mentioned at the end of 
these instructions. 

Illustrations, Photographs, Figures 

Wherever possible, submission of photos, graphics, or 
drawings to illustrate the article will help the article. The 
nature of Dairy and Food Sanitation allows liberal use of 
such illustrations, and Interesting photographs or 
drawings often increase the number of persons who are 
attracted to and read the article. 

Photographs which are submitted should have sharp 
images, with good contrast and a minimum of 
distracting items. 

Drawings, diagrams, charts and similar material 
should be submitted in India ink on 8‘/iby II inch paper, 
either white or light blue. Don’t use paper with green, 

red, or yellow lines since they will appear in the fmal copy. 
A lettering guide should be used to prepare letters on 
figures. Titles for figures should be submitted on 

separate sheets rather than on the figures. Arabic 
numbers should be used for numbering. Glossy prints of 
figures are suitable for use and should be at least 4 by 5 
inches in size. 

Tables should be submitted on separate sheets of 8V2 
by 11 inch paper. They should not be included in the text 
of the paper. Use Arabic numbers for numbering of 

tables. Titles should be brief but descriptive. Headings 
and subheadings should be concise with columns or rows 
of data centered below them. Use only horizontal lines to 
separate sections of tables. When possible, use figures 
instead of tables as the latter are more costly to prepare 
for publication. 

Examples of Proper Bibliographic Citations: 

Paper in a journal 
Alderman, G. G. and E. H. Marth. 1974. Experi¬ 

mental production of aflatoxin in citrus juice and 
peel. J. Milk Food Technol. 37:308-313. 

Paper in a book 

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

H. Webb, A. H. Johnson, and J. A. Alford (eds.) 
Fundamentals of dairy chemistry (2nd ed.), Avi 
Publishing Co., Westport, CT. 

Book 

Fennema, O. R., W. D. Powrie, and E. H. Marth. 
1973. Low-temperature preservation of foods and 
living matter. Marcel Dekker, Inc., New York. 

598 p. 

Patent 

Hussong, R. V., E. H. Marth, and D. G. Vakaleris. 
1964. Manufacture of cottage cheese. U.S. Pat. 

3,117,870. Jan. 14. 
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St. Louis — in the heart of it all 
You are invited to attend the 70th Annual Meet¬ 

ing of lAMFES, August 7-11, 1983 at the Marriott 
Pavillion in beautiful St. Louis, MO. Educational 
meetings, interminglings with fellow professionals 
and entertainment has been planned for this yearly 
event. You'll also enjoy the Ralston Purina Farm 
outing and dinner. Spouse's entertainment is once 
again an outstanding attraction. Don't miss it! 

ADVANCED REGISTRATION FORM for the 70th lAMFES ANNUAL MEETING 
August 7-11,1983, St. Louis, MO 

Mall Meeting Registration Today To: 

Vernon R. Cupps 
Milk Control Sen/ice 
St. Louis Health Division 
POBox 14702 
St. Louis, MO 63178 
314-658-1112 

Please check where applicable: 

□ Affiliate Delegate 
□ Affiliate Member 
□ lAMFES Member 
□ Past President 
n Executive Board 

n Speaker 

□ 30 year Member 
□ 50 year Member 
□ Non-Member 

ADVANCE REGISTER NOW BEFORE JULY 1,1983 ... AND SAVE 
(refundable prior to June 30 If you don’t attend) 

Make Checka Payable to... lAMFES MEETING FUND 

ADVANCE REGISTRATION 

Member 
Spouse of 
Member Student 

Registration □ $30 □ $10 Free 
Ralston Purina □ $15 □ $15 □ $15 

Farm CXJting 
and Dinner 

Banquet & Cocktail hr. □ $15 □ $15 □ $15 

REGISTRATION AT DOOR 

Non Spouse of Non 
Member Member Member Student Member 

□ $40 □ $35 □ $12 Free □ $45 
□ $15 □ $17 □ $17 □ $17 □ $17 

□ $15 □ $17 □ $17 □ $17 □ $17 

Name _ 

Employer _ 

Address _ 

City - State_Zip. 

MAIL this txittom section to: Marriott Pavilion, One Broadway, St. Louis, MO 63102,314-421-1776 
lAMFES 70th Annual Meeting August 7-11,1983 

Arrival Date & time _Departure Date- 

Name _Address__ 

City _ State_Zip- 
Mrrangements have been made for a flat rate of $48 per room with a maximum of 4 people to the room. These 
rooms will have 2 double beds. $5.00 parking charge per day, includes in and out privileges. 
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1982 DAIRY AND FOOD SANITATION BACK ISSUES ARE 
NOW AVAILABLE 

Check those months issues you desire plus $5.50 for each issue requested. 

□ JANUARY 1982 
The Why and How of Proper Milk Sarrrpling by the Milk Hauler 

Reading SdentHic Literature: Is it Worth Your Tkne and Effort? 

Quality and Labeling of Cottage and Ricotta Cheese 

Plumbing Hazards in the Food Industry 

Microbiology in Food Processing 

NCTR: Gazing at the Scars That Our Concoctions May Leave Behind 

n FEBRUARY 1982 
1 Alert Cook -t- Bad Can of Mushrooms - ATotal Recall 

Purifying Food Via Irradiation 

The NSF Seal-ns Formulation and Uses 

Microbial Injury Reviewed for the Sanitarian 

Maintainirrg Your USPH Rabng 

n MARCH 1982 
Fundamentals of Cleaning and Sanitizing Multiuse Utensils and Food Equipment 

Surfaces 

Training Programs: They Need Not Be Boring 

Quality of Milk and Patterns of Consumption by Children in Connecticut Schools 

and Camps 

Gumshoeing the FD&C Act at the Grass Roots Level 

Teat Dip as a Component of Coliform Mastitis Control 

n APRIL 1982 
A New Method of Hydrogen Peroxide Application "NebuHzation" 

Proper Pesticide Appkcalions in Food Establishments 

Sanitation in the Prxxessing and Packaging of Raw Cktar 

MaintanaiKe and Measuremerrts of Product Temperature in Food Service 

n MAY 1982 
Quality Assurance Through the Preliminary Incubation Count 

A Common-Source Outbreak of Salmonellosis at a Milwaukee Hotel 

The Foodbome Illness Equation 

Procedures to investigate Fbodborrre Illness 

n JUNE 1982 
Making the Most of Scientific Meetings 

The Food Service Manager Training and Certificaticn Program 

Quality of Sour Cream atxf Non-Butterfat Sour Dressing 

□ JULY 1982 
A Marketing Perspective of Deity Product QuatHy 

Checking Electronic Somatic Call Count Machines 

The Use of the DHI-SCC Program to Salact cows tor Bacteriological Milk CuNura 

and Subaaquant TraatmanL Early Dry-off or CuWng 

MM( Memos 

n AUGUST 1982 
Randdity: An Increasingly Common Milk Flavor Problam 

Sodium in Foods 

Assessment of Raw MWt Quality in New York State 

United States Food Laws and Regulations: An Overview 

□ SEPTEMBER 1982 
Formulating Microbiological Culture Media-A Careful Balance Between Sctance 

arto Art 

Quality Assurance of Mtotobiological Culture Media 

Minimizing Pradictad Bacterial Growth in a Commissaty Foodservice System Utiiz- 

Ing Quality Assurance Tools 

Measuremerit and Reduction of Iodine in Mih 

□ OCTOBER 1982 
Saptics and Shigelloais Linkad in Marion County 

hlow to Prevent Antibiotic Contaminaticn of Mik and Meat 

A Guide to Sampling 

Fruit Content of Breakfast Cereals 

□ NOVEMBER 1982 
Quality of Crackers 

Warehouse Organizalion and Current Good Manufacturing Practices (CGMP's) 

Dairy Farming In the U.S. Virgin Islands ■ A Tak wHh the Island Dairyman 

A QuaNly Control Program Raoommaridalion for UHT Processing and Aseptic 

Packing of Mik and Mik By Products 

n DECEMBER 1982 
Safe Storage of Small Amounts of Grains, Edible Seeds and Processed Foods 

Reguilding a Dairy Plant In the U.S. Virgin Islarvls 

Antibiolic Detection Programs 

Check those you need plus $5.50 for each issue ordered tmd maily today to: 

lAMFES-Back Issues 1982 

PO Box 701 

Ames. lA 50010 

OR USE you Master Card or Visa 

circle appropriate card 

We pay postage 

NAME _ 

ADDRESS 

Card Number _ 

Expiration Date 

Your Signature 

CITY __ 

STATE _ZIP 

Orders filled as received. 



MEETING ANNOUNCEMENT 

Here Ye! Here Ye! Make plans now to “Meet Us in St. 

Lx)uie, Louie - August 7-11, 1983.” The occassion is the 
70th Annual Meeting of the International Association of 
Milk, Food and Environmental Sanitarians, to be held in 
downtown St. Louis, Missouri at the luxurious Marriott 

Pavillion Hotel, One Broadway. 
Look at this Winning Lineup! 

Sunday August 7 - Wine and Cheese “Early Bird” Recep¬ 

tion 

Monday August 8 - Special Activities to be centered on the 
1982 World’s Champion St. Louis Cardinals Baseball 
Team 

Tuesday August 9 - Tour of the famous Ralston Purina Re¬ 
search Farm at Gray Summit, Missouri, PLUS Family 

Style Meal and Entertainment 
Wednesday August 10 - Awards Banquet and Entertain¬ 
ment 
Make your plans NOW to see us in St. Louis, the Place to 
be in ’83. 
August 7-11, 1983 

Detect virtually all antibiotics. 

How co-ops keep 
contaminated milk 

on the farm. 
“Penicillin losing punch in mastitis 
control,” headlines a recent article. 
Producers are turning to other 
antibiotic materials. 

That complicates monitoring. But 
not for leading dairy co-ops that 
supply Delvotest* P to their members 
for on-the-farm use. 

Delvotest P detects virtually all* 
growth inhibitors. It’s sensitive 
to residues as minute as 0.005 lU/ml. 
And it has these advantages: 
• Simple to use, requires no , . ■ 

special training your farmers can set up their own 
• Needs only an inexpensive on-the-farm milk sampling tests, 

heat source Call or write: 
• ^w cost I»r test GB Fermentation Industries Inc. 
• Yields easily interpreted and . . p O 241068 

conclusive readings Charlotte, NC 28224 

• No waste, even with one sampling (704) 527-9000 

If you’re a milk processor, let us 2055 Bishop Street 

send you information on how (5M)‘2“2:o?6r‘^‘'’ 

Distributor inquiries invited. 

« o '' 



237 

JFP Abstracts 

Abstracts of papers in the June Journal of Food Protection 

To receive the Journal of Food Protection in its entirety 

each month call SlS-232-6699, ext. A. 

Fate of Mycotoxiiis During Processing of Foodstuffs n - 

Deoxynivalenol (Vomitoxin) During Making of Egyptian 

Bread, A. A. El-Banna, P.-Y. Lau and P. M. Scott, Food Re¬ 

search Division, Health Protection Branch, Health and Welfare 

Canada, Ottawa, Ontario, Canada KIA 0L2 

J. Food Prot. 46:484-486 

Four batches of Egyptian bread were prepared using flour 

spiked with deoxynivalenol (DON) at a level of 2 p,g/g in one 

batch and naturally contaminated flour (3.3 p,g/g of DON) in the 

remainder. These breads, as well as the corresponding flour and 

fermented dough, were analyzed to follow the fate of DON dur¬ 

ing processing. Gas liquid chromatography (GLC) with electron 

capture (EC) detection was used for determination of DON and 

the results from two experiments were confirmed by GLXT-mass 

spectrometric single ion monitoring [MS (SIM)]. Neither prepara¬ 

tion of fermented dough nor the baking process (350°C for 2 min) 

affected the amount of DON in either spiked flour or naturally 

contaminated flour. 

Critical Factors for Thermal Processing of Institutional 

Pouches, Maurice R. Berry, Jr. and Andrew L. Kohnhorst, Food 

Engineering Branch, Division of Food Technology, Food and 

Drug Administration, U.S. Department of Health and Human 

Services, 1090 Tusculum Avenue, Cincinnati, Ohio 45226 

J. Food Prot. 46:487-489 

Institutional-sized pouches filled with whole kernel com in 

brine and condensed cream of celery soup were heated in a still 

retort. The sterilization values (Fo) and heat penetration parame¬ 

ters (j, fh, f2) were determined from temperature/time data as a 

function of the residual air in the horizontal pouches, pouch 

thickness, product fill, and circulation of the heating water. The 

Fo value for the soup was reduced from ll.S to 2.5 min as the 

residual air in the pouch was increased to 250 ml. The fh value 

nearly doubled as a result of the insulating effect of the air layer 

at the upper surface of the pouch. Eliminating the circulation of 

the heating water between the pouch layers increased the critical 

dimension for heat transfer and reduced the Fo for the soup to 0.6 

min, an unacceptable value. 

Reliability and Analyst Performance Limits for the Field and 

Single Strip direct Microscopic Somatic Cell Count Proce¬ 

dure, James E. Leslie, Jerald E. Barnett, Helen K. Bachelor, 

James T. Peeler and James W. Messer, Division of Microbiology 

Food and Drug Administration, 1090 Tusculum Avenue, Cincin¬ 

nati, Ohio 45226 

J. Food Prot. 46:490-492 

The means and total components of variance were compared 

for the field and single strip direct microscopic somatic cell count 

(DMSCC) procedures. The field count procedure averaged 12 - 

28% higher than the single strip count procedure in the 300,000 

to 1,200,000 DMSCC/ml range. The sum of the components of 

variance in logarithm units for the field procedure was 0.01058 

(1485 degrees of freedom) with a coefficient of variation of 24%, 

whereas the sum for the single strip procedure was 0.00834 (2834 

degrees of freedom) with a coefficient of variation of 21%. This 

study demonstrates that the single strip procedure yields more re¬ 

liable and less variable results than does the field procedure. 

Enteric Bacterial and Viral Pathogens and Indicator Bacteria 

in Hard Shell Clams, Douglas A. Wait, Cameron Ray Hackney. 

Robert J. Carrick, G. Lovelace and Mark D. Sobsey, Department 

of Environmental Sciences and Engineering, School of Public 

Health, University of North Carolina, Chapel Hill, North 

Carolina 27514 and Department of Food Sciences, North 

Carolina State University, Raleigh, North Carolina 

J. Food Prot. 46:493-496 

Enteric bacteria and virus levels were determined in hard shell 

clams, Mercenaria mercenaria, harvested from areas open or 

closed for commercial shellfishing on the basis of total coliform 

levels in water. Four pairs of open and closed stations were sam¬ 

pled seasonally over a 1-year period. Enteric viruses were iso¬ 

lated from 3 of 13 lOO-g clam samples from open beds and 6 of 

15 samples fiom closed beds. Salmonella was found in 1 of 15 

samples fiom closed areas, but not in any samples from open 

areas. No Shigella or Yersinia were isolated from clams taken 

from either open or closed beds. Levels of Vibrio 

parahaemolyticus, an indigenous estuarine microorganism, were 

similar in clams fiom open and closed areas. No statistically sig¬ 

nificant difference was found in the occurrence of enteric viruses 

in clams from open and closed areas. Product-moment correla¬ 

tions between concentrations of enteric viruses and bacteria in 

clams or water demonstrated no statistically significant correla¬ 

tions between virus concentrations in clams and total coliforms or 

fecal coliforms in water or total coliforms, fecal coliforms, fecal 

streptococci or aerobic plate counts in clams. 

Inhibition of Growth of Spoilage Microorganisms hy Strep¬ 

tococcus thermophilus and Lactobacillus aciophilus in Cow, 

Buffalo and Goat Milk, Jasjit Singh, Yemen Dairy & Juice In¬ 

dustries Ltd., P.O. Box 3337, Hodeidah, Yemen Arab Republic 

J. Food Prot. 46:497-498 

Comparison of the inhibitory activity of pure and mixed cul¬ 

tures of Streptococcus thermophilus and Lactobacillus 

acidophilus against spoilage microorganisms, i.e., Escherichia 

coli. Pseudomonas fragi, Micrococcus flavus and Staphylococcus 

aureus, was done using cow, buffalo and goat milk. No anti¬ 

bacterial activity of 5. thermophilus culture filtrate was observed 

against any of the spoilage microorganisms tested, irrespective of 

the type of milk and period of incubation. However, filtrates from 

L. acidophilus and mixed cultures of 5. thermophilus and L. 

acidophilus exhibited significant inhibition of all test microor¬ 

ganisms. The inhibitory activity of lactic cultures was more evi¬ 

dent in buffalo milk than cow or goat milk. 
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Potasdum Sorbate and Recovery of Pectinolytk Psychrot- 

rophs from Vacuum-Packaged Pork, B. R. Myers, J. E. Ed¬ 

mondson, M. E. Anderson and R. T. Marshall, Department of 

Food Science and Nutrition, University of Missouri-Columbia, 

Columbia, Missouri 65211 and U.S. Department of Agriculture, 

Agricultural Research Service, North Central Region, Columbia, 

Missouri 65211 

J.FoodProt. 46:499-502 

Pork loins were divided into small roasts. Thirty roasts were 

uninoculated and 30 were inoculated by dipping in 1% peptone 

water containing 100 colony-forming units (CFU)/ml of pec- 

tinolytic Yersinia enterocolitica. Twenty-four each of the unin¬ 

oculated and inoculated roasts were sprayed with or dipped in 5 

or 10% solutions of potassium soibate. All roasts were then vac¬ 

uum-packaged and stored at 5°C. After storage for 1 or 21 d, 

three roasts from each group were examined for psychrotrophic 

plate count (PPC) and the 3-tube most probable number of pec- 

tionolytic bacteria. Counts of psychrotrophs on lean surfaces of 

untreated controls increased by nearly 3.4 logio. Numbers on sor- 

bate-treated lean surfaces increased about 2.0 logio. Growth and 

differences in counts on fatty surfaces were less. Numbers of pec- 

tinolytic bacteria on lean surfaces of controls increased by nearly 

2.0 logio, but numbers of pectinase producers did not change sig¬ 

nificantly during storage of soibate-treated samples. Of 30 pec- 

tinolytic isolates identified from roasts stored 21 d at 5°C, 87% 

were Yersinia spp. and 13% were Klebsiella oxyloca. Since most 

of the pectinolytic isolates were psychrotrophs of public health 

significance, inhibition of their growth by soibate is of particular 

importance. 

Acetoin and IMacetyl Production by LacU^nieUlus plantarum 

Able to Use Citrate, S. M. D-Gendy, H. Abdel-GalU, Y. Sha- 

hin and F. Z. Hegazi, Department of Food Science, University of 

Assiut, Assiut, Egypt 

J. Food Prot. 46:503-505 

Whole-cell suspensions of Lactobacillus plantarum grown on 

lactose in the presence of citrate did not produce acetoin and 

diacetyl (AD) (D) from citrate in succinate buffer, pH 4.4 unless 

both a source of energy and nitrogen was present, but did from 

pyruvate. The total AD and the amount of D, produced by citrate- 

grown cells, from citrate were about two times the amounts 

formed from pyruvate, calculated on a molar basis. It appears, 

that AD are formed not only from pyruvate resulting from cleav¬ 

age of citrate but also from acetyl-coenzyme A arising during a 

probable breakdown of citrate in a reversible reaction of citrate 

synthetase. Neither acetate nor acetaldehyde had any effect on the 

total AD or the amount of D produced from pyruvate by pyru¬ 

vate-grown cells. The rates of AD production from pyruvate by 

whole-cell suspensions of pyruvate-grown L. plantarum and 

Streptococcus subsp. diacetylactis represented only 69.7 and 

6.6%, respectively, of that produced by Lactobacillus casei. 

These were 0.075 p,moles/mg dry wf' ml"' min'' for L. casei, 

0.053 for L. plantarum and 0.(X)5 for S. lactis subsp. diacetylac¬ 

tis. 

Factors Influendiig the Agaritine Content in Cultivated Mus¬ 

hrooms, Agaricus bisporus, J. J. Speroni, R. B. Beelman, and 

L. C. Schisler, Departments of Food Science and Plant Pathol¬ 

ogy, The Pennsylvania State University, University Park, 

Pennsylvania 16802 

J. Food Prot. 46:506-509 

Agaritine concentrations were determined in fresh mushrooms 

grown from various spawn strains on several compost types and 

harvested at different phases of the cropping cycle. A wild spawn 

strain produced mushrooms with approximately two times the 

agaritine content of seven other more commercially important 

types. Mushrooms harvested from a synthetic compost produced 

significantly higher amounts of agaritine than five other compost 

types. Additionally, mushrooms harvested later in the cropping 

cycle were more likely to have higher agaritine levels compared 

to earlier harvested mushrooms. Agaritine was also present in the 

mycelium of Agaricus bisporus growing in liquid culture, but at 

much lower levels than present in the fruiting bodies. 

Sampling Methods and Frozen Storage of Samples for Detec¬ 

tion of Campylobacter jejuni on Freshly Processed Broiler 

Carcasses, L. C. Blankenship, S. E. Craven, J. Y. Chiu and G. 

W. Krumm, Meat (Quality Research Unit, R. B. Russell Agricul¬ 

tural Research Center, Agricultural Research Service, and East¬ 

ern Laboratory, Food Safety and Inspection Service, U.S. De¬ 

partment of Agriculture, Athens, Georgia 30613 

J. Food Prot. 46:510-513 

Swab, rinse and excision sampling methods are commonly 

used for detection of microorganisms on poultry carcasses. Swab¬ 

bing has been the most frequently reported sampling method for 

Campylobacter jejuni on poultry. We evaluated the three methods 

for C. jejuni detection on freshly processed poultry in the follow¬ 

ing ways: (a) the interior and exterior surfaces of half of a carcass 

were each thoroughly rubbed with separate swabs which were 

combined in a test tube containing 2 ml of appropriate medium; 

(b) 25 g of skin and tissue samples from neck and abdominal 

opening cut areas were deposited in a stomacher bag with 5 ml 

of brucella broth (BB) and stomached for 2 min; and (c) half car¬ 

casses were shaken for 1 min with 1(X) ml BB in plastic bags. 

One drop of each sample was streaked for isolation on brucella 

agar containing 10% defibrinated sheep blood and Skirrow anti¬ 

biotics. Isolates were identifred by microscopy and appropriate 

cultural tests. All three sampling techniques were essentially 

equivalent for detection of C. jejuni on fresh carcasses. However, 

when samples were stored frozen for 7 to 10 d to simulate trans¬ 

port conditions from sampling locations to the laboratory, the in¬ 

cidence of detection was significantly reduced. Use of cryop- 

rotective agents was an effective method to preserve swab sam¬ 

ples during frozen storage. 

Nutritional Factors Affecting Growth and Production of Anti¬ 

microbial Substances by Streptococcus lactis subsp. diacetylac¬ 

tis Si-67/C, N. S. Reddy and B. Ranganathan, Southern Region¬ 

al Station of the National Dairy Research Institute, Adugodi, 

Bangalore-560 030, India 

J. Food Prot. 46:514-517 

The present study pertains to the effect of nutritional factors on 

the growth and production of antimicrobial substances (AS) by 

Streptococcus lactis subsp. diacetylactis Si-67/C. Among nine 

media tested, yeast extract dextrose broth supported good growth 

and maximum production of AS. Addition of beef extract and 

yeast extract at 1.0 and 0.6% levels, respectively, increased 

growth as well as production of AS. Of ten carbohydrates 
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examined, maximum production of AS was achieved with 1% 

glucose followed by fhictose, 4% molasses, lactose, sucrose, 

galactose, mannitol, maltose and 2% molasses. Xylose inhibited 

production of AS, although it stimulated growth of the organism. 

Peptone, tryptone and tryptose (each at the 1.5% level) signific¬ 

antly stimulated production of AS. Other nitrogen sources, in¬ 

cluding soytone, casein hydrolysate and proteose peptone, re¬ 

tarded production of inhibitory substances. .Among the amino 

acids, L-leucine, DL-methionine and L-glutamic acid were most 

essential for growth and production of AS, whereas L-lysine, L- 

proline, DL-serine, DL-asparatic acid, L-arginine-HCl and DL- 

tryptophan were stimulatory. Other amino acids such as DL-or- 

nithine, L-cysteine-HCl and DL<itru!line slightly stimulated AS 

production. In the presence of cynocobalmin, niacin, folic acid, 

calcium pantothenate and riboflavin, S. lactis subsp. diacetylactis 

Si-67/C produced maximum amounts of inhibitory substances. 

Omission of individual mineral salts from the basal medium did 

not affect production of AS by the organism. 

Microflora of TafI Cheese: Changes During Manufacture and 

Maturation, Graciela S. De Giori, Graciela F. De Vald6z, Afda 

P. De Ruiz Holgado and Guillermo Oliver, Centro de Referencia 

para Lactr/bi cilos (CERELA), Institute de Microbiologfa-Facul- 

tad de Bkqvlmica, (^Imica y Farmacia-U.N.T., Chacabuco I4S 

-4000, San Miguel de Tucumin, Tucumin, Argentina 

J. FoodProt. 46:518-521 

Changes in microbial flora during the manufacture and mat¬ 

uration of Argentine Taff cheese was examined. The mirrobial 

flora was found to be predominantly mesophilic streptococci, 

leuconostocs and homofermentative lactobacilli. Streptococcus 

lactis predominated on the surface and in the internal portion of 

the cheese after pressing. Streptococcus cremoris reached its 

maximum population after salting. The main microbial types dur¬ 

ing maturation were Lactobacillus casei and Lactobacillus plan- 

tarum. Pathogenic microorganisms were not detected in any of 

the samples analyzed. 

Enzymatk Determination of L-Glutamic Add (L-Glutamate) 

in Fish Sauces and Instant Noodles, Yasuhide Tonogai, Amara 

Kingkate, Wanthanee Thanissora and Udomkiat Punthanaprated, 

National Institute of Hygienic Sciences, Osaka Branch, I-I-43, 

Hoenzaka, Highashi-ku, Osaka, Japan and Division of Food 

Analysis, Department of Medical Sciences, Yod-se, Bangkok 1, 

Thailand 

J. FoodProt. 46:522-524 

An enzymatic method was developed for determining L- 

glutamic acid in fish sauces or instant noodles. Recoveries of L- 

glutamic acid from spiked samples were nK^'e dian 95% in all in¬ 

stances. A survey of glutamate in 42 samples of fish sauces (pure 

and mixed) and 12 samples of instant noodles (noodles and pow¬ 

dered soup) in Thailand, using this method, showed 33% of the 

samples over the Thai regulatory limit. 

Heat Inactivation of Bile Salt-Stimulated Lipase Activity in 

Human Milk and Colostrum, S. H. L. Pan, C. W. Dill, E. S. 

Alford, R. L. Richter and C. Garza, Department of Animal Sci¬ 

ence, Texas A&M University, College Station, Texas 77843 and 

Department of Pediatrics, Baylor College of Medicine, Houston, 

Texas 77030 

Time-temperature relationships for heat-inactivation of bile 

salt-stimulated lipase activity in human milk and colostrum were 

systematically measured using a pH-stat assay procedure with 

triolein as substrate. The enzyme was not affected in either 

menstruum at 45°C for 40 min. The enzyme was destroyed al¬ 

most instantaneously at 60°C, and was slightly more heat-sensi¬ 

tive in colostrum than in milk. The bile salt-stimulated lipase(s) 

in human milk was more heat sensitive than lipase in bovine 

milk. 

Evaluatkm of an 18°C/45-Hour Plate Count Technique for the 

Enumeration of Psychrotrophic Bacteria in Raw and Pas¬ 

teurized Milk, Harry K. Oehlrich and Robin C. McKeilar, Cana¬ 

dian Food Products Development Centre, Manitob.<i Research 

Council, Portage la Prairie, Manitoba, Canada RIN 3J9 and Food 

Research Institute, Agriculture Canada, Ottawa. Ontario, Canada 

KIA0C6 

J. FoodProt. 46:528-529 

Bacterial counts were done at 7°C for 10 d and at I8°C for 45 h 

on 93 samples of raw and 185 samples of pasteurized milk. As 

an additional test, catalase-positive microorganisms were enumer¬ 

ated at 18°C/45 h. Close correlations were obtained between the 

numbers of microorganisms following 18‘’C/45-h and 7®C/10-d 

incubations in raw (r^ = 0.866) and pasteurized (r^ = 0.936) milk 

samples. Similar correlations (r^=0.860 and 0.946) were noted 

for the 18°C/45-h-catalase and the 7°O10-d methods for raw and 

pasteurized milk, respectively. Results suggest that incubation at 

18°C for 45 h provides a reliable estimate of the numbers of psyc- 

hrotrophs in raw and pasteurized milk and that the use of catalase 

does not improve sensitivity of the test significantly. 

Distribution and Resistance to Pasteurization of Aflatozin Mi 

in Naturally Contaminated Whole Milk, Cream and Skim 

Milk, Dana W. Wiseman, Rhoni S. Applebaum, Robert E. Brac¬ 

kett and Elmer H. Marth, Department of Food Science and The 

Food Research Institute, University of Wisconsin, Madison, Wis¬ 

consin 53706 

J. FoodProt. 46:530-532 

Milk, naturally contaminated with aflatoxin M| (AFM|), was 

separated with a hand-operated separator. Distribution of AFM| 

paralleled the partitioning of whole milk into cream and skim 

milk. Most of the whole milk was recovered as skim milk, which 

also contained most of the AFMg. Cream accounted for 5-15% of 

the amount of whole milk and had 2-14% of AFM| that originally 

occurred in whole milk. Cream and skim milk were pasteurized 

at 64°C for 30 min. AFM| was stable in both products given this 

heat treatment. 

Comparison of Methods for Isolation and Confirmation of 

Clostridium perfringens kitun Spices and Herbs, E. De Boer 

and E. M. Boot, Food Inspection Service, P.O. Box 9012, 7200 

GN Zutphen, The Netherlands 

J. Food Prot. 46:533-536 

Rapid Perfringens Medium (RPM), Perfringens Enrichment 

Medium (PEM) and Tryptose Sulfite Cycloserine agar medium 

(TSC) were compared for determination of Clostridium per¬ 

fringens in spices and herbs. Of 147 samples, 62 (42%) contained 

C. perfringens when RPM was used; lower percentages of posi¬ 

tive isolations were found with PEM (23%), TSC surface plate J. Food Prot. 46:525-527 



(19%) and TSC pour plates (26%). Heat-treatment of sample sus¬ 

pensions yielded additional isolates. C. perfringens was isolated 

by one or more of the techniques from 43 (80%) of 54 different 

kinds of spices and herbs and from 86 (59%) of 147 samples. Re¬ 

placing glucose in RPM with raffinose and polymyxin and neo¬ 

mycin with cycloserine did not improve the efficacy of this 

medium. A good correlation was found between conventional 

confirmation tests for C. perfringens and tests for acid phos- 

pnatase, lecithinase, reverse CAMP test and an antiserum test. 

Acetoin and Diacetyl Production by LactobaeiUus casei subsp. 

pseudoplantarum, S. M. El-Gendy, H. Abdel-Galil, Y. Shahin 

and F. Z. Hegazi, Department of Food Science, University of As- 

siut, Assiut, Egypt 

J. FoodProt. 46:537-541 

The ability of Lactobacillus casei subsp. pseudoplantarum to 

produce acetoin and diacetyl (AD) was evaluated in succinate 

buffer (initial pH 4.4) containing sodium pyruvate, at 30°C. Cells 

grown in MRS broth containing pyruvate produced AD more rap¬ 

idly than did an equal number of cells either grown in broth with¬ 

out pyruvate or even stored, after harvesting during logarithmic 

growth, in MRS broth in the presence of pyruvate for 120 min¬ 

utes. One or more of the enzymes catalyzing formation of AD ap¬ 

pears to be formed originally during growth in the presence of 

pyruvate. The rate of AD production by pyruvate-grown cells was 

exponential, being 0.08 p,moles mg dry wf' ml'' min'* during the 

first 30 min of the reaction. Storage of pyruvate grown cells at 

TC for 6 h in 0.3 mmol/L, KH2PO4 buffer, pH 7.0 resulted in 

77% loss of activity. Inclusion of 0.5 ml of MRS broth in the 

assay mixture led to a considerable increase in AD production by 

both cells grown in the absence and presence of pyruvate. Lac¬ 

tose slightly stimulated AD production in cells grown on lactose, 

whereas glucose had practically no effect on glucose-grown cells. 

Acetate and acetaldehyde reduced AD production. The effect var¬ 

ied with the compound used and strain studied. Of 7 concentra¬ 

tions of cetylpyridinium chloride tested for their effect on AD 

production, the least and most inhibitory concentration were 1 

and 10 p.g ml ' of assay mixture. 

Heterogeneity of Samples as a Problem in Shelf-Life Predic¬ 

tion, R. B. Maxcy and S. E. Wallen, Department of Food Sci¬ 

ence and Technology, University of Nebraska, Lincoln, Nebniska 

68583-0919 

J. FoodProt. 46:542-544 

A study of the common assumption that a single package of 

milk represents the production lot was made. Sensory and micro¬ 

bial observations on shelf-life were of sample sets of sequentially 

produced cartons of milk from four different commercial opera¬ 

tions. Neither spoilage rate nor nature of spoilage was uniform 

for a typical sample set of ten units. A single package, therefore, 

provided low probability for predicting behavior of the entire pro¬ 

duction lot. Observations on individual colonies from standard 

plate counts at the time of sensory spoilage indicated the micro¬ 

flora to be a pure culture in each spoiled unit. The extreme differ¬ 

ences in spoilage rates of individual units within sample sets indi¬ 

cated sensory evaluation of multiple samples to be the most logi¬ 

cal, simple criterion for evaluating shelf-life. The size of the sam¬ 

ple set to be observed and frequency of sampling awaits further 

observations and application of statistical techniques to establish- 

the accuracy of estimates desired. 

Effect of Food Environment on Staphylococcal Enterotoxin 

Synthesis: A Review, J. L. Smith, R. L. Buchanan and S. A. 

Palumbo, Eastern Regional Research Center, Philadelphia, 

Pennsylvania 19118 

J. FoodProt. 46:545-555 

Effects of various nutritional and environmental factors on 

growth and enterotoxin synthesis by Staphylococcus aureus in 

model systems and foods are reviewed. Factors discussed include 

effects of inoculum size, competing microflora, gaseous atmos¬ 

phere, carbon source, temperature, pH, sodium chloride, water 

activity, mineral ions and sublethal stress. Areas where additional 

research is needed are also discussed. 
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