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Why SUSTAIN?

SUSTAIN represents a successful collaborative effort between the U.S. food industry and the Agency for
International Development (A.1.D.) to upgrade food processing in developing countries. It provides an ex-
cellent model for similar private-public sector joint ventures in health, agriculture and other areas of concern
to developing countries. '

Food processing is a major contributor to development. It serves multiple roles. Food processing can in-
crease the available food supply by extending the life of perishable food products. It can improve the nutri-
tional quality of the diet by making nutritious foods available the year round. It can lead to the growth of
related enterprises in transportation, storage, distribution and marketing. And, it can produce much needed
foreign exchange by creating value added products both for export and for internal substitution of imported
processed foods.

The U.S. food industry has embraced the concept that freely sharing its expertise and knowledge is of mu-
tual benefit to recipient and donor - to the recipient by improving current operations - to the donor by con-
tributing to a healthier global future.

How SUSTAIN Works

A.1.D. missions and trade associations in developing countries publicize SUSTAIN's goals and activities.
Executives of U.S. food companies with technical expertise and overall knowledge of the food industry
serve as the SUSTAIN Steering Committee, providing guidance and overseeing activities.

Food related companies in developing countries submit their requests to SUSTAIN through the A.l.D. mis-
sion or a designated organization in their country. SUSTAIN screens all incoming requests and if necessary
asks for additional information. Appropriate U.S. companies are then invited to respond.

Some problems can be readily resolved by providing information. Others require that consultants be sent.
When a consultant is sent, the usual assignment is for one to three weeks. Upon completion of the assign-
ment, the consultant prepares a report describing findings and making recommendations. Depending on
need, some consultants may return for follow-up visits to ensure that recommendations have been appro-
priately implemented.

SUSTAIN Helps

Requests are diverse. Help may be needed to solve processing problems, to identify equipment needs and
sources of new and used equipment, to train personnel in the use of new equipment and new technologies,
to find new uses for indigenous commodities, to establish or improve quality assurance procedures, to con-
trol insects and rodents in food processing plants and to improve plant layouts and materials handling.

In the past, U.S. food companies, large and small, have provided technical assistance in the form of infor-
mation, consultants and training to food processors in Africa, Asia, Latin American and the Caribbean.
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I. INTRODUCTION
A. SUSTAIN

Sharing U.S. Technology to Aid in the Improvement of Nutrition (SUSTAIN) provides
access to U.S. expertise in food processing to help improve the nutritional quality, safety, and
availability of food in developing countries. “Technical assistance is provided by volunteer
professionals from U.S. food companies, universities, and other organizations who donate their time
and expertise. In 1991, the Office of Nutrition of U.S. Agency for International Development
awarded the National Cooperative Business Association a $2 million, five-year cooperative
agreement to work with SUSTAIN’s volunteer leadership to improve, expand, and manage the
program.

The assistance SUSTAIN volunteers provide contributes to improved health and nutrition
through improved food quality, safety, and availability. In many countries, sufficient food is
produced but populations are underserved because much of it goes to waste due to inefficient
processing and storage. Improper food handling presents a hazard to human health, and improper
waste disposal can contribute to environmental degradation. Providing technical assistance to
strengthen food safety and quality helps prevent health and nutrition problems and helps small
businesses compete in local, national, and regional markets.

B. Hazard Analysis Critical Control Point-Workshop

The Hazard Analysis Critical Control Point (HACCP) Workshop was delivered by SUSTAIN
Volunteers Dr. Russell Flowers, President, Silliker Laboratories Group, Inc. and Dr. Damien
Gabis, CEQO, Silliker Laboratories Group, Inc. in Guatemala on November 30 - December 1, 1994
at the Institute of Nutrition of Central America and Panama (INCAP). HACCP is a preventative
means of assuring food safety. '

The workshop was requested by INCAP and the Guatemalan Association of Food
Technologists (AGTA) as follow-up to a presentation on HACCP that Dr. Gabis delivered in
Guatemala at the Second National Congress of the Food Industry and Industrial Exposition
sponsored by AGTA in April, 1994. :

The workshop was hands-on and covered the importance, principles, and implementation of
HACCP. Dr. Flowers and Dr. Gabis prepared a workshop manual specifically for this workshop
(Appendix IV) and was distributed to the participants. In addition, a video on HACCP was also
shown during the workshop.

Thirty-two food professionals from Central America participated in the workshop (Appendix
VI). Participants of the workshop were subdivided into groups and developed HACCP plans for
food products related to their companies products. Each group then gave a presentation of their
HACCEP plan to the rest of the participants (Appendix V). At the end of the workshop, participants
evaluated the workshop using the forms attached in Appendix VII. The results were complied by
Luis Alfredo Garcia, President, AGTA and a final evaluation was submitted (Appendix VII).
Participants felt the workshop was very useful to them and that they use the knowledge gained to
develop specific HACCP plans for their companies.
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In addition to workshop training, Dr. Gabis visited local food companies to provide one-on-
one technical assistance. When Dr. Gabis returned to U.S., he continued to provide technical
information and advice to address the problems cited by companies during site visits and workshop.

HACCEP is a system by which food processors identify food safety hazards in all stages of
food production and develop a means to control or prevent these hazards. HACCP is becoming an
increasingly important component U.S. food regulatory policies. The U.S. Food and Drug
Administration (FDA) published a proposed HACCP regulation for the seafood industry. It is
expected to become final by February 1995 and will become effective one year later. Both
importers and processors will be required to have HACCP plans. The FDA is also planning
HACCP regulations for other foods. The Food Safety and Inspection Service and the U.S.
Department of Agriculture is looking into developing a mandatory HACCP program for the meat
and poultry industries.

The globalization of trade has emphasized the need to address food safety, public health, and
nutrition issues through direct assistance to small businesses. Regional and international trade
agreements have opened Central American markets to unprecedented levels of competition. Many
local food businesses are realizing that they must improve food quality and safety in order to stay in
business. This workshop was an excellent opportunity for Central American food processors to
learn about and develop HACCP plans.



II. REPORT

SILLIKER LABORATORIES
GROUP, INC.

800 Maple Road
Homewood, IL. s 80430
(70B18957-7878 ¢ FAX [(708) 957-8449

FOOD BAFETY *» QUALITY ¢ NUTRITION

January 5, 1995

Ms. Liz Turner

Executive Director

SUSTAIN Program

National Cooperative Business Center
1401 New York Avenue N.W. Suite 1100
Washington, D.C. 20005-2160

Dear Liz;

This is my mission report for my food plant site visits and the HACCP course that Russ
Flowers and I presented in Guatemala on November 30 - December 1, 1994. This report
will encompass the report for both my visit and Dr. Flowers visit. Ms. Vishaili Patel of the
SUSTAIN office in Washington, D.C. attended this mission. The hosts from INCAP (Dr.
Elias) and AGTA (Luis Garcia and Maynor Ordonnez of Kerns, Javier Fernandez of
OSMOSIS, and Clark McDonald of FRUTESA) were very hospitable and gracious to me,
Russ and Vaishali. All in all, T think the mission went very well.

1. Itinerary of SUSTAIN mission: The airline schedules for Drs. Flowers and
myself are attached. 1 arrived in Guatemala City on November 27, 1994 and departed on
December 3, 1994. Russ Flowers arrived on November 29, 1994 and departed on
December 2, 1994. Russ Flowers and I presented the HACCP short course. I visited local
food plants on Monday, November 28 and Tuesday, November 29. On Tuesday evening,
November 29, Vishaili Patel, Russ Flowers and I attended the GREMIAL Agricultural
Exposition at the Dorado Hotel with Mr. Clark McDonald, former president of AGTA.
On Wednesday evening, December 1, Vishaili Patel, Russ Flowers and I met with Dr.
Elias and Mr.Luis Alfredo Garcia, president of AGTA, to discuss planning and
organization for future short courses. On Friday morning, December 2, Vishaili Patel and
I met with Dr. Luis Elias and his associates at INCAP to discuss INCAP's role in the
devlopment and offering of short courses to the Central American food industry. In the
afternoon of Friday, we met with Mr. Grant Pettrie, the US agricultural attache, in order
to become acquainted, to understand his role in Guatemala and to begin a discussion on
how SUSTAIN and Grant’s office might work together in the future.

2. Bricf summary of the purpose of the mission: One purpose of the mission was
to present a short course on the Hazard Analysis Critical Control Point (HACCP) system
for food safety to technical managers working in the Central American food industry. The
second objective of the mission was to visit several Guatemalan food processing

ILLINOIS ¢« CALIFORNIA ¢« NEW JERSEY » ONTARIO » PENNSYLVANIA

AHIN ¢ FFARFIA ¢ TEXAS ¢ WISCONSIN
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companies in order to provide (at no charge) consultation on micirobiological safety and
quality of foods. The third objective of the visit was to meet with the host organizations,

INCAP and AGTA, to plan for the future of the short course program.

3. Recommendations for follow-up: My primary recommendation for follow-up is
to continue to offer short courses, in cooperation with INCAP and AGTA, in the areas of
food science and technology to the Central American food industry. Thesc short courses
should be planned for developed based on the needs identified by the local hosts.
Opportunities for interaction between SUSTAIN and the local food industry should be
developed and nurtured. Opportunites to obtain funding from other US agencies and
organizations should investigated in order to provide continuity and increase the course
offerings that could be made.

4. Site visits: Visits were made to Foremost Dairies, Sabor (a commissary for a
restaurant chain), and a ready-to-eat meat (embutidos) processing plant. I toured the
facilities and made observations regarding microbiological safety and quality issues; then
discussed them with the quality control managers at each plant. Recommendations for
changes in processes, procedures, etc. were made as I felt appropriate at the time. In the
case of Foremost, I prepared a confidential written report with specific observations and
recommendations. I was to have obtained the names and titles of the people I spoke with
from the HACCP course roster, but as of this date I have not received the roster from the
local hosts.

5. HACCP short course materials: The HACCP short course materials are
enclosed. SUSTAIN already has the promotional materials obtained from the host
organization, and lastly, a list of the participants should be forothcoming from the local
host organizations.

6. Photos: Billy Estrada of INCAP took photos of the short course and he has sent
copies of them to the SUSTAIN office.

Liz, please feel free to call me if you want to talk about this report.

Sincerely yours,
Damien A.Gabis

cc: Russ Flowers
Enclosure: Trip expense report
HACCP Course materials

T



APPENDIX I
SUSTAIN Description

SUSTAIN provides access to U.S. business and scientific expertise to improve the quality, safety, and
availability of food in developing countries. Technical assistance and training are provided by senior
executives and technical specialists from U.S. food companies, universities, and professional associations
who donate their time and expertise.

Many benefits can accrue to developing countries through improvements in food processing and
preservation. These technologies can help meet food and nutritional requirements and reduce post-harvest
losses. Improved processing can reduce food-borne illness, malnutrition, and micronutrient deficiencies
that are devastating to children and other vulnerable populations. Strengthening food businesses helps
reduce poverty by providing a means for enhancing job and economic growth in poor urban and rural
communities. And the transfer of efficient technologies and management practices in waste handling,
utilization, and reduction promotes environmental protection.

Through technical assistance and training, SUSTAIN volunteers help build the capacity of food businesses
and local organizations in food manufacturing, management, and problem-solving. Areas of assistance
include: food processing, preservation, and storage; food safety and quality assurance; fortification;
packaging; marketing; waste handling; and business development and management.

How SUSTAIN Works

SUSTAIN conducts its activities in collaboration with USAID missions and local organizations. It receives
support from the Food Technology and Enterprise Project of USAID’s Office of Health & Nutrition in the
Global Bureau (G/PHN/HN). SUSTAIN also receives support from the U.S. Department of Agriculture
and cash and in-kind contributions from corporations and individuals. SUSTAIN receives advice from a
Steering Committee made up of private sector representatives and is managed under a cooperative
agreement with the National Cooperative Business Association (NCBA, known overseas as CLUSA).

SUSTAIN receives requests for assistance from individual food companies, research institutions, and
business organizations in developing countries. Depending upon the nature of the request, SUSTAIN
volunteers may be sent to conduct one-on-one technical assistance and workshops or participate in
assessment missions. Overseas projects are typically one to three weeks in duration. Through repeat visits
of volunteers on particular projects, SUSTAIN is able to provide continuity and on-going problem-solving
expertise. SUSTAIN is also able to address many problems through correspondence by providing
information that exists either in technical literature or in the "memory" of a company.

SUSTAIN covers international travel costs. Companies or host organizations requesting SUSTAIN
assistance are asked to contribute towards in-country expenses. Priority is given to requests that can
demonstrate an ability to improve the nutritional quality, safety, and availability of food in the local
community. SUSTAIN does not fund product or equipment acquisitions.

SUSTAIN publishes a quarterly newsletter (SUSTAIN Notes) on food technology issues. It is provided
gratis to over 2000 recipients in more than 50 countries. For more information, contact:

SUSTAIN
1401 New York Avenue, NW; Suite 1100
Washington, DC 20005-2160 A
Phone: (202) 638-6222, Fax: (202) 628-6726 e



APPENDIX II

Biographies of SUSTAIN Volunteers

RUSSELL S. FLOWERS, Ph.D. (Food Science-Microbiology, University of Illinois) is President
of Silliker Laboratories Group, Inc. and a leading researcher, lecturer, and writer on the
development of rapid methods for the detection of foodborne pathogens. Prior to joining Silliker
Laboratories in 1979, he served as an Assistant Professor of Microbiology at the University of
Arizona. Dr. Flowers has authored or co-authored over 40 scientific refereed research articles,
presented over 100 seminars and scientific presentations to professional associations, and
participated in a number of collaborative studies. Dr. Flowers is a member of the Association of
Official Analytical Chemists’ (AOAC) Committee on Microbiology and Extraneous Materials and is
an Associate Referee for the same group. In addition, he is a member of the American Public
Health Association, the American Society for Microbiology, the Council for Agricultural Science
and Technology Task Force, the Institute of Food Technologists, the Society for Industrial
Microbiology, and the International Association of Milk, Food and Environmental Sanitarians.

DAMIEN A. GABIS, Ph.D. (Food Science-Microbiology, North Carolina State University, 1970)
is the Chief Executive Officer for Silliker Laboratories Group, Inc. His areas of expertise include
microbiology, management of laboratories, Hazard Analysis of Critical Control Points (HACCP),
and dairy processing. Previously, he was Adjunct Associate Professor of Biology at the Illinois
Institute of Technology and a bacteriologist with the Steubenville, Ohio Board of Health. Dr. Gabis
has published and lectured widely in the areas of microbiology, food safety, and HACCP. He has
served as the President of The International Association of Milk, Food, and Environmental
Sanitarians and is active with various professional organizations including the Association of Official
Analytical Chemists, American Public Health Association, American Society for Microbiology, and
the Institute of Food Technologists. He is a member of SUSTAIN’s Steering Committee and
Training Methodologies Sub-committee. As a SUSTAIN volunteer, he traveled to Nepal in
December 1992 to assess the feasibility of starting a private food testing laboratory and delivered a
presentation on HACCP at the Second National Congress of the Food Industry and Industrial
Exposition held in Guatemala in April 1994.



APPENDIX IIT

Workshop Promotion

WORKSHOP ON PRACTICAL HAZARD ANALYSIS CRITICAL
CONTROL POINTS (HACCP) FOR FOOD PROCESSORS

Schedule _
e November 30 and December 1, 1994

Location
¢ The Institute of Nutrition of Central America and Panama (INCAP),
Guatemala City

Who should attend
¢ Plant managers B
¢ Quality assurance and quality control personnel
¢ Anyone responsible for developing and implementing a HACCP program

Workshop overview
A two-day, interactive workshop designed for individuals responsible for
developing and implementing a HACCP plan in a food company. This workshop
includes an elementary overview of microorganisms of concern to food processors,
but focuses on defining microbial hazards and identifying Critical Control Points.
Important processing operations and their microbiological implications on finished
product will be discussed. In addition, through moderated group "break out”
sessions, participants will develop HACCP plans for their specific product types.

The workshop is hosted by SUSTAIN (Sharing U.S. Technology to Aid in the
Improvement of Nutrition), the Guatemalan Association of Food Technologists
(AGTA), and INCAP.

Workshop instructors
The workshop will be taught by two experts on HACCP and food safety --
Dr. Damien Gabis, CEO, Silliker Laboratories Group, Inc. and Dr. Russell
Flowers, President, Silliker Laboratories Group, Inc. Dr. Gabis and Dr. Flowers
serve as SUSTAIN volunteers.

For registration information contact:
e SUSTAIN, Tel: 202-638-6222, Fax: 202-628-6726
e OSMOSIS, Tel: 502-2-335335; Fax: 502-2-335336




AGTA

La Asociacion Guatemaltecs de

Tecndlagos en Alimenios Guatemala, 13 de Qctubic de 1994
AGTA

Futuro Participante:

La introduccién de una amplia cantidad de ingredientes, de nuevas técnicas de
procesamiento y de nuevos materiales de empayue en 10s ultimos 20 aiios, ha conformado
un reto para la seguridad del producto alimeaticio. Para lo cual un excelente sistema para
disminuir al minimo los posibles riesgos de contaminacién del mismo, es el de Andlisis
de Riesgos y Puntos Criticos de Conirol (HACCP).

~ Debidoalaimpurtancia de este tema, la Asociacién Guatemalteca de Tecndlogos e
Alimentos (AGTA) y ¢l Instituto de Nutricién de Centro América v Panami (INCAP), con
el apoyo del Proyecto SUSTAIN han invitado a nuestro ciclo de conferencias al
Dr.Damien Gabis (CEO, Siliker Labs, USA).

Los temas a exponer durante dos dias seréin los siguientes: importancia de los
microorganismos en los procesos alimenticios (factores que influyen en su sobrevivencia y
como controlarlos), los siete elementos criticos de los sistemas de HACCP, definicién de
los peligros microbianos ¢ identificaci6n de los puntos criticos de control en las diferentes
operaciones de procesamiento.

Debe mencionarse que se realizard ¢l dltimo dia un taller donde los participantes
desarrollardn sus planes de HACCP, segin el proceso de su interés. Ademis cl

conferencista realizard visitas a empresas escogidas entre las inscritas los dias 28 y 29 de
noviembre previa reservacién.

LUGAR: Auditorium INCAP (Calz. Rooscveit, z. | i)
FECHAS: 30 de noviembre y |1 do diciembre de 1994
HORARIQ: de 8:00a.ma 5:00 p.m

INVERSION: Q. 550.00 Socios a AGTA
Q. 600.00 Empresas Asociadas a AGTA
Q. 630,00 No Socios

Q. 500,00 Estudianies
$. 12500 Extranjeros

(Incluye Almversus, Coffee Breaks, Material y Diploma)

Para mavor informacién ¢ incripeidn comunicarse a. OSMOSIS; 19 calle 12-52 2. 10
tela: 335335 y 681493, fax: 435336. CUPO LIMITADO

Sin otro particular y esperando contar con ustedes, me despido
Muy atentamente,
,—q.\.

{
Lic. L. do Garcia Vela
Presidente AGTA

SWSTAIN

&l Prayscio SUSTAIN

BEST AVAILABLE COPY



OUATEMALAN ASSOCIATION OF POOD TECHNOLOOISTS

SKMINAEIO "ANALISIS DE RIRSGOB Y PUNTOS CRITICOS DE CONTROL (KACCP)"
(30 NOVIEMBEE Y 1 DE DICIEMBRE DE 1994)

BOLETA DE INSCRIPCION

Nombre{s) Participante(s):

Nombre de empresa:

Pueato gue desempeiix:

Naturaleza de la empresa:

Direccidn:
Fax: .

Teléfono(s):

Facturar a nosbre de:

Nit.: Direccitn:

Nombre gue desea que aparezca en sy Diplomay

Categoria: {Marque una X) " Cantidad & cancelar

Socio Profesional AGTA Q. 550.00
_______  Bocio Estudiante Q. 500.00
Empresa Asociada Q. 600.00
No Socio ﬁ. 550100
Extranjeraos $ 125.00

TOTAL A CANCELAR Q.

(Incluye slmuerzee, coffee bresks, material y diplewma)

Firma del participante

Favor de emitir chegues a noabre de: AGTA.
Enviar & OSMOSIS: 19 Calle 12-62 sona 10 Tele.: 33-5335, 68-1493 Fax: 33-6336
PABA UBO EXCLUSIVO DE AGTA Categoria: Costo:

Cheque:

Forma de pago: Efectivo:

No. de Cheque: ' _. Nombre del Banco:

L]

Vo.Bo. Firma Agta

(= ' :
.
Asocumuououmnuaunzcxnurncuo;ocosanaauaaung

BEST A VAILABLE copy



APPENDIX IV

Workshop Manual

PRACTICAL
HACCP FOR
FOOD PROCESSORS

November 30 - December 1, 1994

GUATEMALA CITY

Developed and Presented By:

SILLIKER
LABORATORIES

FOOD SAFETY - QUALITY « NUTRITION

In Collaboration With:

+ Project SUSTAIN
- The Guatemalan Association of Food Technologists
- Institute of Nutrition of Central America and Panama

i
55



& Practical HACCP for Food Processors

(COURSE INSTRUCTORS

DAMIEN A. GABIS, Ph.D.

Silliker Laboratories Group, Inc.

Dr. Gabis is Chief Executive Officer of Silliker Laboratories Group, Inc. and a
highly respected consultant to the food and its allied industries. Dr. Gabis has
written and lectured extensively on the microbiological safety of food and is
highly regarded within the industry for his work on Sa/monella methodology
and microbiological environmental sampling procedures.

Dr. Gabis received his Ph.D. in food science from North Carolina State Univer-
sity and has authored or co-authored over 30 scientific refereed research ar-
ticles. He has participated in the preparation of all three editions of the Com-
pendium of Methods for Microbiological Examination of Foods as an author
and chapter chairperson. Currently, he serves on its editorial board.

Dr. Gabis is a two-term member of the National Advisory Committee for
Microbiological Criteria for Foods, and is a past-president of the International
Association of Milk, Food and Environmental Sanitarians IAMFES). Heis a
member of the American Academy of Microbiology, the American Society for
Microbiology, the Institute of Food Technologists, and the American Manage-
ment Association. He has been a SUSTAIN volunteer since 1992.

SILLIKER LABORATORIES GROUP, INC. 4
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@ Practical HACCP for Food Processors

(COURSE INSTRUCTORS

RUSSELL S. FLOWERS, Ph.D.

Silliker Laboratories Group, Inc.

Dr. Russell S. Flowers is president of Silliker Laboratories Group, Inc.and a"
leading researcher, lecturer, and writer on the development of rapid methods
for the detection of foodborne pathogens.

Dr. Flowers received his Ph.D. in food science and microbiology from the
University of Illinois and joined the Silliker organization in 1979. Prior to
joining Silliker Laboratories, he served as an Assistant Professor of Microbiol-
ogy at the University of Arizona. Dr. Flowers has authored or co-authored over
40 scientific refereed research articles, presented over 100 seminars and scien-
tific presentations to professional associations, and participated in a number of
collaborative studies.

Dr. Flowers is a member of the Association of Official Analytical Chemists’
(AOAC) Committee on Microbiology and Extraneous Materials and an Associ-
ate Referee for the same group. In addition, he is a member of the American
Public Health Association, the American Society for Microbiology, the Council
for Agricultural Science and Technology Task Force, the Institute of Food
Technologists, the Society for Industrial Microbiology, and the International
Association of Milk, Food and Environmental Sanitarians.

5 !”'
0

SILLIKER LABORATORIES GROUP, INC. ¥




PRACTICAL HAZARD ANALYSIS CRITICAL CONTROL
POINTS (HACCP) FOR FOOD PROCESSORS
November 30-December 1, 1994

Guatemala City

Day One - Wednesday November 30, 1994

8:00 am. - 9:00 am.

9:00 a.m. - 10:00 a.m.

10;00 am. - 10:15 a.m.

10:15 am. - 11:00 a.m.

11:00 a.m. - Noon

Registration and Continental Breakfast

Receive course materials.

Meet other participants and course instructors.
Introduction to the course.

HACCP Logic Sequence.

Session I: Introduction to Microorganisms

of Concern to the Food Industry

Discussion of the types of microorganisms affecting
quality found in foods and environments.

Explanation of how these organisms survive and grow
in food products.

Introduction to the physical (temperature, moisture,
activity) and chemical (acids, gases, salts, O/R
potential) used to control microorganisms in foods.

Break

Session II: Microbial Ecology of Food Plants

Sources of microorganisms.

Control of microorganisms in dry environments.
Control of microorganisms in high moisture
environments.

Session III: Importance of Cleaning and
Sanitizing in Control of Microorganisms

Plant and equipment design.
Principles of cleaning.
Principles of sanitation.



!
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12:00 p.m. - 1:30 p.m.

1:30 p.m.. - 2:00 p.m.

2:00 p.m. - 3:30 p.m.

- 330pm. -3:45p.m. -

3:45 p.m. - 5:00 p.m.

5:00 p.m. - 7:00 p.m.

Lunch

Session IV: Introduction to HACCP

o The foundations of HACCP.
e Importance of HACCP to the food industry.
e The seven principles of HACCP.

Session V: Definition and Identification of
Hazards

e Identification of hazards through analyses of
epidemiological evidence and technical information

- Break. -

Session VI: Definition and Identification of
Critical Control Points (CCPs)

e Definition of a Critical Control Point.

¢ Explanation of principles governing the determination of
CCPs. ‘

e Monitoring of CCPs.

Informal Evening Reception

o Participants will have the opportunity to interact with
other industry representatives and the Silliker professionals
that they will be working with the following day in the
small break-out sessions. The work groups will be formed
and HACCP plan work packets will be distributed.

Day Two - Thursday December 1, 1994

8:00 am. - 9:00 am.

Session VII: Class Workshop: Construction of
a HACCP Plan for One Specific Process

e Participants will use the knowledge that they have to assist
the course instructors with the construction of a HACCP
plan identifying all and CCPs for one specific process.



9:00 a.m. - 12:00 p.m.

12:00 p.m. - 1:30 p.m.

1:30 p.m. - 3:00 p.m.

3:00 p.m. - 3:15 p.m.

3:15 p.m. - 4:00 p.m.

4:00 p.m. - 5:00 p.m.

Session VIII: Participant Break-Out Session:
Construction of a HACCP Plan

¢ Participants will work together in small teams guided
by Silliker professionals to build HACCP Plans for

specific food processes.

Lunch

Session IX: Presentation of Participant
Designed HACCP Plans

¢ Course instructors and class participants will present
their HACCP plans to the class and each will be
examined for accuracy and applicability.

Break
Session X: HACCP Team Assembly
e Selection of the HACCP team.

o Development of the program by the HACCP team.
¢ Identification of training needs.

Session XI: Maintenance of the HACCP Plan

o Selection of verification systems for the HACCP plan.
e Ongoing HACCP maintenance requirements.



¢ Practical HACCP for Food Processors

SESSION ONE

Introduction to Microorganisms and

Concerns in Food Processing Environments

SILLIKER LABORATORIES GROUP, INC. ¢




¢ Practical HACCP for Food Processors

I. Reasons for Cleaning and Sanitizing

A, Moral

B. Economic

1. Product recalls due to Listeria monocytogenes contamination 1988-1992.

# of Recalls

o L] L] L L]
1988 1989 1990 1991 1992

Year .

From Food Industry Report/Vol. 5/No.12/June 28, 1993 (corrected)

2. Estimated annual costs for selected foodborne pathogens, 1992.

Adapted from Federal Register / Vol. 58, No. 212 / November 4, 1993

SILLIKER LABORATORIES GROUP, INC. ¢




¢ Practical HACCP for Food Processors

C. Religious

D. Legal

1. Definition of adulteration.

SILLIKER LABORATORIES GROUP, INC. ¢
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E. Hazard Analysis Critical Control Points (HACCP)

Principles of HACCP

SILLIKER LABORATORIES GROUP, INC. ¢
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II. Identification of Microbial Hazards

Size relationships among some microorganisms (magnified 1,000x).

(a) An amoeba; (b) a large bacterium; (c) yeast; (d) a small bacterium.

1"

A. Bacteria: Unicellular organisms which multiply by binary fission,

most diversified group of microorganisms of importance in foods.

Microscopic forms of bacteria.
(a) Cocci; (b) Rod; (¢) Spirillium

L Ll b e
o {';" ST NI A f.’-ttfﬁ‘!",- AN

&
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1. Spoilage agents

2. Disease agents

a. Infections: Normally caused by ingesting viable (living) bacteria.

1. E. coli O157:H7 Outbreaks 1992-1993.

b. Intoxications:  The result of ingesting a toxin that is performed

in the food sample.

3. Food production

SILLIKER LABORATORIES GROUP, INC. ¢
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B. Yeasts: Unicellular organisms which exhibit both sexual and asexual

reproduction.

1. Spoilage agents

a. Approximate pH range of selected foods.

SILLIKER LABORATORIES GROUP, INC. ¢
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b. Water activity.

%
S e
GEsin

S
g i
5 %

Troller, J.A., Christian, J.H.B., Water Activity and Food, Food Science and Technology, Academic Press
1978

SILLIKER LABORATORIES GROUP, INC. ¢
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¢. Product recalls due to yeast contamination, 1992-1993.

2. Disease agents

3. Food production

SILLIKER LABORATORIES GROUP, INC. ¢
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C. Molds: Multicellular organisms which exhibit both sexual and asexual

reproduction.

1. Spoilage agents

a. Product recalls due to mold contamination, 1992-1993.

SILLIKER LABORATORIES GROUP, INC, ¢
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2. Disease agents

Summary of selected potentially toxic molds from various food commodities

Potentlially toxic Potontlst
Commodity genera/spacles found mycotoxins
Whaeat, flour, bread, Aspergitig Peniciium Alstoxing,
©om meal, popcom favus Svinum ocheatoxia A,
ochraceus oreo-viride sterigmancysin,
wersicolor eycloplvm patulin,
Fusarium mannei paniciic atid,
species pandun deoxyné N
puberuksm Zearalenone
Paanut, in-shel Aspergilus Poniclium Afistoxing,
pocare fawss eyclopium ochrawxin A,
paraskicus SXpANSUM patulin,
ocheaceus clininum Stecdgmalbcysin,
versicolor vichothecenes,
Fusarium cywchalasing,
spocies 0ORPOreIn
Meat ples, cooked meats, Aspergilus Periciburn Alstoxing
co008 powder, haps. faws viridicam ochraloxin A,
choess roquelors patulin,
- " patviom . ponicilc acid
commune
Aged salami and sausage Aspergifus Peniciiium Aflaloxing
county cured ham, faws vicidicatom ochratoxin A,
moldy meals, cheese gyclopium patulin,
Black and red peppar, Asperglus Peonicikium Allatoxing,
macwoni faws spacies ochraloxin A,
ochraceus
Dry beans, soybeans. com Aspergilus Penicilium Aflatoxing,
sorghum, barley faws eyclopium ocheatoxin A,
odvaceus wviridicatum statigmatocyatin,
versicolor ollnnum patukin,
Fusaium eqpansum peniciiic ackd,
specis isandicum citrinin,
wicse griseoiulvin,
allernariol,
slenuene
Refrigerated and Aspacoillus Paniciivm Aflatoxins,
frozen pastriss Saws cyclopium ochratoxin A,
vevsicolor citnnum slerigmatocystin,
manensi patukn,
ohivino-viride penicilic acid.
paftans citriin,
roquelois
wicae
wviridicarum
Moldy supermarket loods Asperpitus Penicilium Penicilic acd,
specios cyclopium tichothecanes,
Fusarium afawxing
Oxysporn possibly other
solani Aspergilus snd
Penicilium wxine
Foods swved In homes- Penicilium Aspergitus Aflatoxins,
both refigerated and spacies spacies jC acid,
noneefrigecated ochratoxin A,
penitrem,
patulin
penicilic acid
Appies and apple products Patulin

3. Food production

SILLIKER LABORATORIES GROUP, INC. +




12
@ Practical HACCP for Food Processors

D. Algae: Any of a large group of mostly aquatic organisms that contain
chlorophyll and other pigments and can carry out photosynthesis, but
lack true roots, stems, or leaves. May be single cells, or multicellular.

1. Responsible for PSP and Aguotoxin disease

2. Not spoilage agent

SILLIKER LABORATORIES GROUP, INC. ¢
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E. Viruses: Obligate intracellular parasites which do not multiply, but are
produced by a host cell. '

Comparative sizes.
%
- 4 Bacteriom (£ typhoss)
¢ 1000 my
...: 'f
Veast cell wri
$000 mp. g oar
RN | "LPT" vicuses
:3 (Lymphagranuloms,
WX Psittacosie,
Y Trachoms) 275 my
v . .
> { |t Vacclnia(cowpox)
R 2 Variola (smalipox) 250 mp
e <P ' .
. A | <t———— Horpes simplax 150 my
B, >
k33 Potyhedron
?v." Hooked spikes ¢ R
is . Coiled o % e Influenzs, mumps 100 my
X [l .
. Nuclele acid
v
%.}: e Al AloNOVEUSES 7O My
é.", = e Bacisriophage €5 x 85 myt
. - «sf—~—— Tobacco mosaic 260 X 15 myu
v'ﬁ-- .
;;,- @® e YalloW fover 22 mp
v V;—:.'- . ~<#—— Poliomysiilis 12 my
é\: . ~—— Foot & mouth disesse 10 my
. .

SILLIKER LABORATORIES GROUP, INC. ¢
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III. Summary of the Importance of Microorganisms in Foods

SILLIKER LABORATORIES GROUP, INC. ¢
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IV. Growth of Microorganisms in Foods

A. Requirement for microbial growth

Microbial spoilage effect of initial levels and shelf-life

POILAGE
NUMBER
OF
BACTERIA

TIME

SILLIKER LABORATORIES GROUP, INC. +




16
& Practical HACCP for Food Processors

V. Factors Used to Control Microorganisms in Foods

A. Physical and chemical factors affecting microbial growth and survival

B. Physical agents to control microorganisms in foods

1. Low temperature

No Growth
70¢C Thermophiles
50 C(120 F)
Temperature
Danger Zone ~—— > : Food Poisoning
10C (50 F) Bacteria

-4C
No Growth

|

SILLIKER LABORATORIES GROUP, INC. +
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a. Refrigeration

b. Freezing

2. Elevated temperature

Effect of temperature on D-value with initial population constant
104

. 102 - —— —— o — — -

|

!

|

|

!

|

Ly
/_1
?'

Number of Survivors
g 3
h L

]

i
;
-

Time (minutes)

Thermal death time plot

00— ———

W e e e

Log of D-value

1.0

0.

B-—————=

260

[~

220 230 240
Temperature, °F
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a. Pasteurization

Examples of pasteurization of foods

Food Pasteurization Schedule Target Organism

Milk 62.8° C(145° ) for 30 min. Q - fever rickettsiae
72° C(1615° P) for 15 sec, :

Egg albumin 567° C(134.1° ) for 3.5 min. Salmonella

Whole egg 60 * C (140* P) for 3.5 min. Salmonella

Egg yolk 61.1° C (142° ) for 35 min. Salmonella

Vinegar 60° - 66° C(140° - 151°F) Common spoilage organisms
for a few seconds

Frankfurters 68°-71*C(1544°-159.8° P Comumnon spoilage organisms

) (achieve)
Beer in cans . 60° C (140° B . I  Yeasts and lactic acid bacteria
or bottles for 15-30 minutes

b. Canned foods

The 12D concept used in thermal processing of canned foods
Fo=12D

Number of Survivors if Initial Population
equals 1 Billion

Numberof  Total Number of Number of Surviving

D values Microorganisms Microorganisms
1 1,000,000,000 100,000,000
2 100,000,000 10,000,000 .
3 10,000,000 1,000,000
4 1,000,000 100,000
5 100,000 10,000
6 10,000 1,000
7 1,000 100
8 100 10
9 10 1
10 1 /10
11 110 1/100
12 1/100 1/1,000

If initial population = 1 million, then with 12D treatment 999,999 cans will be sterile.

SILLIKER LABORATORIES GROUP, INC. ¢
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3. Reduced water activity

- Generalized water sorption isotherm of a typical food

40

Water Content (% Dry Basis)

0.2 04 0.6 0.8 1.0

Determination of water activity

a, = Available Water
_ Vapor pressure of water in food

Vapor pressure of pure water

a,, for pure water = 1.0
a,, for milk = .97

% water in food is not the same as a,
ie: Milk =87% H,O

SILLIKER LABORATORIES GROUP, INC. ¢
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Control of water activity in foods

a. Dehydration

b. Addition of solutes

SILLIKER LABORATORIES GROUP, INC. ¢
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4. Vacuum packaging

Effect of packaging film on total bacterial count in ground beef

Log. No. organisms per gram

-

Lown
e
-

Storage Time (days)

SILLIKER LABORATORIES GROUP, INC. +
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a. Aerobes/anaerobes

Bacterial category Examples
Aerobe - an organism which has the ability to Bacillus sublilis
grow in the presence of oxygen.
Minimum tolerated oxygen pressure = 10 atm Pseudomonas fluorescens
Anaerobe - an organism which has the ability 1o Clostridium botulinum
grow in the absence of oxygen.

Clostridium perfringens
Facultative anaerobe - an organism which Staphylococcus aureus
normally grows aerobically but can grow ' ’
anaerobically. Escherichia coli
Minimum tolerated oxygen pressure = 10-'2 atm

Salmonella

C. Chemical agents to control microorganisms in foods

1. Acidity

Categories of foods according to pH

SILLIKER LABORATORIES GROUP, INC. 4
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Limits of pH allowing initiation of growth by various microorganisms

Minimum pH Maximum pH
Gram-negstive bacteria
Aceiobacter acidophilum 28 43
Alcaligenes faecalis 64 97
Escherichia coll 44 9.0
Klebsiolla pneumaniae (asrogenses) 4.4 9.0
Proteus wigaris 44 92
Pseudomonas aeruginosa 56 8.0
Salmonela paratyphi 45 78
— Saimonella schottmueleri 45 8.0
Sakmonella typhi 40-45 8.0-9.6
Serratia marcescons 40 9.0
Thiobacillus thiooxidans 1.0 9.8
Vibrio parahsemalyticus 48 110
. Gram-positive bacterle
— : : R | © ' Bacllus coteus - - - - 49 . -
Bacillus sublilis ' 45 9.3
Bacillus stearothermaphiilus 52 85
Clostridium bolukinum : 47 : 92
Clostridivm sporogenes 50 a5
Enteracoccus spp. 4.8 9.0
Bifidobacterium bikdum (Laciobacillug bifidum) 38 106
Lactobacillus spp. 38-44 1.2
Micrococcus sp. 56 72
Staphylococcus aureus 40 8.1
Streptococcus faecium 44 -47 . 9.8
Streptococcus lactis 43-48 92
Streplococcus pyogenes 6.35 9.2
) Yeasts
Candida pseudotropicaks 23 8.8
Hansenula canadensis 2.15 8.6
Saccharomyces cerevisiae 235 8.6
Saccharomyces fragiis 24 8.05
- Saccharomyces pastori 2.1 8.8
Saccharomyces exiguus 1.5 -
Schizosaccharomyces octosporus 5.45 7.05
Candida krusei 1.5 -
Hanseniaspora melligeri 15 -
Rhodotorula mucilaginosa 15 -
Molds
! Aspergillus cryzae 1.6 9.3
Penicillium italicum 19 93
Penicillium variabile 16 14
Fusarium oxysporum 1.8 111
Marasmus loetidus 20 6.8
Phycomyces 3.0 7.5

SILLIKER LABORATORIES GROUP, INC., ¢
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a. Organic acids

Concentrations of undissociated acid (in percent) required to inhibit selected

microorganisms
Organic acids Yeasts Molds Enterabacteriaceae Micrococcaceae Bacillaceae
Aceticacid 05 01 005 005 01
Benzoic add 0.05 01 oot on
Propio;\ic scid 02 005 005 01
Sorbic acid 002 004 0.01 002

Proportion of total acid undissociated (in percent) as a function of pH

pH

Organic acids 3 4 5 6 7

Acetic acid 9.5 845 349 51 054
Benzoic acid 935 593 128 144 0.144
Citricacid 530 189 - 041 " 0.006 <0.001
Lactic scid 86.6 392 605 0.64 0.0064
Propionic acid 98.5 87.6 a7 667 07
Sarbic acid 97.4 820 30.00 4 048

SILLIKER LABORATORIES GROUP, INC. ¢
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b. Preservatives

Data on the pH, solubility, and usage of organic acids as food preservatives

(A“DI L Typlcal pax.
Solubl e CORC.
pKa Qann::’-) bogyp:tl)“ (mp/kg) Examples of asage

Acedeacid CH,COOH 45 Vaysluble Notlimited Nolimit  Packing of mast, fsh and
vegetable products

Sodium diacetate * CH, COONaCH, COOHH.9 47 Verysoluble  Notlimited 4000 Bread and bakery
' products

Sodiurn benzoate® O— cooma 4 050 s 1-3000  Pickles, acid asuces/
salads,
fish, fruit jalces, soft
drinks, jams, margarines

Cltric acid (COOI 1) CH, C-(OHXCOOH)-CH,COOT 31 Very soluble Not limited Nolimit  Soft drinks
lactic acid . CH,Q10HCOOH 3.1 Very soluble Not limited Nolimit  Salad creams and

Sodium propionate* CH,CH,COONa 49 Verysoluble 10 1-3000  Bread, bakery and cheese

Sorbic acid CH,CH=CHCH=CHCOOMN 48 016020 C) 2 1-2000  Fresh and processed
Ancluding K salt cheese, dairy products,

* ADI - Acceptable Daily Iake
¢Source of acetic acid.
b Source of benzoic add.

* Source of propionic add.

SILLIKER LABORATORIES GROUP, INC. +
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Interactions between pH, temperatures, and water activity on the growth of
Staphylococcus aureus

oM 1.0M 15M
— 9 ® @ e [ ] ® —
b @ e o ¢ L - e o e [ - ® O
— @ [ ] [N ] L J —~ @ [ e o [ ] - ® @ @& e
pH - @ e O e [ ] ~ @ e o ©° [ J ad ] ® © o o
- @ e @ o [ ] -~ @ [ ] e O [ ] - @ ® O o o
- @ e e @ @ - ® o o [ ) e ® ©& & »
- o O [ J P~ e O ® - o @& ©
1 | 1 1 ] | 1 { 1 ] 1 1 i { }
20M 25M 30M 3SM
10 - -
i i i [
s e o o | o . o - -
al e o o o e o o o | o o —
P 6 e oo o | e o ¢ o | e = o o
[— [ ] ¢ @ o - ® o - e © - ®
= = L. =
1 1 1 1 | | | 1 1 J A | 1 i J 1 1 1 i |
0,3, 4 10 30 4 10 30, 4 10 30 4

TEMPERATURE °C

2. Oxidation reduction potential

a. Aerobes/anaerobes

A - Fairly strict anaerobe
B - Less strict anaerobe

C - Facultative aerobe - anaerobe

D - Microaerophilic
E - Strict aerobe

Growth characteristics according to oxygen requirements

SILLIKER LABORATORIES GROUP, INC. +
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b. Modified atmospheres

_Effect of storage in CO; enriched atmosphere (50% CO., 25% O,
25% N:) on microbial growth on pork loins vs. that of storage in air;
both at 1°C

Log of bacterlal count
per cm? of meat surface

Days of Treatment

SILLIKER LABORATORIES GROUP, INC. ¢
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SESSION TWO

. ~ Microbial Ecology of

Food Processing Environments :

‘ﬁx"t“,.} r'*” iy, R B iR
Prew ia00ns

SILLIKER LABORATORIES GROUP, INC. ¢
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I. Sources of Microorganisms

A. Ubiquitous in nature

B. Plants

1. Exterior
2. Interior

C. Animals

1. Skin/hide

2. Intestinal track

SILLIKER LABORATORIES GROUP, INC. +
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D. Processing environment

Factors leading to microbial growth

Inoculum

4

II. Role of Cleaning and Sanitizing

A. Cleaning: Removal of food residues (soil).

B. Sanitizing: Killing of microorganisms which are not removed by cleaning.

C. Frequency of cleaning and sanitizing

SILLIKER LABORATORIES GROUP, INC. ¢
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III. Microbial Ecology and Cleaning; Wet Processing

Environments

A. Description of operations

B. Control measures

Microbial status of sliced salami conveyor belt

1. Time (frequency)

’ SILLIKER LABORATORIES GROUP, INC. ¢
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2. Efficacy of cleaning and sanitizing

Control of Environmental Microbial No Control of Environmental
Growth Through Cleaning & Sanitizing Microbial Growth -
9
8 A T
7 ]
6 ]
5
4
3 -
21 Baseline et Baseline
1
Time Time
Ineffective Cleaning & Sanitizing Effective but Infrequent Cleaning & Sanitizing
.T_ﬂ__m ‘ A
/\
VAR /
\ / N/
\_/ N\ /
Baseline \V/ \Vl Baseline
Time ) Time

SILLIKER LABORATORIES GROUP, INC. ¢
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IV. Impediments to Microbial Control through Cleaning and
Sanitizing

A. Microbial growth niche
1. Definition: Areas within the food processing plant which cannot be

effectively cleaned and sanitized in a reasonable time with normal tools

and supplies. -

"2. Formation

3. Relationship to equipment design

Equipment defects leading to growth niches

; ) s A L s s O LA 44, 3 44

SILLIKER LABORATORIES GROUP, INC. ¢ -
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B. Microbial biofilms

- 1. Definition: Bacteria which are attached to a surface and grow forming a
complex community that also contains extracellular material which traps
other bacteria and debris.

Microbial biofilm adherence

Bulk Fluid

{©

Bulk Fluid

Polysaccharide

‘0od, S.K. and E.A. Zottola. 1994. Biofilms in Food Processing - A Review. Food Control (in press).

SILLIKER LABORATORIES GROUP, INC. ¢
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2. Formation

. a. Adherence or Attachment

b. Adsorption or Sorption

¢. Substratum

d. Growth

SILLIKER LABORATORIES GROUP, INC. +
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e. Colonization

@ Bulk Fluld
Polysaccharide

0%0

©

(a) At time zero, a mixed culture of cells isin the bulk fluid above the surface. (b) Over time,
primary colonizers adhere to the surface. (c) The primary colonizers provide a favorable
environment allowing other microorganisms to adhere fo the surface.

Hood, SK. and E.A. Zottola. 1994. Biofilms in Food Processing - A Review. Food Control (in press).

SILLIKER LABORATORIES GROUP, INC. ¢
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3. Importance of biofilms

a. Difficulty of removal

b. Resistance to sanitizers

Resistance of biofilms to sanitizers

0 -
s Listeria monocytogenes
200 ppm )
1 —H benzylakonium _—— :::em\: n.\laocol;alniu
B\ chloride e ¢ o o o o adherent single cells
b emmemmem planktonic cells
2 1 n\ .
.
3 -\
] AN
e . - —~
& o ~
=4 o
v, .
* o000 .
5
* . . .
*
L ]
'3 .l. LY oy ° .| I
¢ L I‘ 12 16 20 24

Time (min)
From Frank, J.F. and R.A. Kofli. 1990. J. Food Prot. §3;: §50-554.

SILLIKER LABORATORIES GROUP, INC. 4
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39

V. Dry Cleaning Operations

A. Description of operations

Dry processing operations

B. Control measures

1. Sources of moisture

LLIKER LABORATORIES GROUP, INC. ¢
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2. Maintaining a dry plant environment

a. Reduce and control sources

b. Isolate wet areas from dry areas

¢. Wet clean only when necessary

Control procedures in dry processing facilities

SILLIKER LABORATORIES GROUP, INC. 4
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VI. Movement of Microorganisms in the Processing Environment

A. Employees

1. Maintenance workers

2. Typhoid Mary syndrome

3. Hair nets

4. Gloves

B. Equipment

C. Water

SILLIKER LABORATORIES GROUP, INC. ¢
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D. Air

Contribution of ventilation system to air-borne microorganism populations.

35
30
25
20
15
10

Air-borne Count Bact./ 8§ cu.

Y

/ \ M System started
/
I F—\‘\N\

s 4——¢ e

6§ 10 1

g ¥ T L L3 L] L] 1 L

§ 20 25 30 36 40 45 60

Time, Minutes

From Heldman, D.R., Hedrick, T.L and Hall, C.W. 1966. Population sources and control of air-
borne microorganisms in dairy plants. 17th Internationals Dairy congress, Munich

SILLIKER LABORATORIES GROUP, INC. ¢
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VII. Location of Raw Material and Finished Product

A. Plant design

B. Traffic patterns

1. Employee

2. Edﬁiﬁment' |

SILLIKER LABORATORIES GROUP, INC. ¢
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- SESSION THREE

Hygienic Considerations in Facility Design

SILLIKER LABORATORIES GROUP, INC. ¢
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1. Eliminate growth niches

a. Avoid accumulation - ledges, seams, cracks, nooks, drains,
absorbent materials

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

2, Efficient and effective cleanability )

a. Surfaces - easy to clean, non-porous, non-toxic

SILLIKER LABORATORIES GROUP, INC. +
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b. Accessible for cleaning

Note:

: / Inaccessible

Wrong Right

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

3. Minimize eross contamination .

SILLIKER LABORATORIES GROUP, INC. +
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4. Efficient and effective climate control
a. Temperature
b. Humidity
Quality
a d. Flow
5. Effective waste removal
a. Solid waste
B b.. . Liquid waste vs. sanitary sewer .
- c. Floor drains
Coved Tile Clay Tile Cast in Concrete
Waterproof Membrane |

AR i SR N E NN E ]| .
e .

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food

Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

SILLIKER LABORATORIES GROUP, INC. +
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6.

Service lines

a.

Service lines for equipment

SILLIKER LABORATORIES GROUP, INC. ¢
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B. Equipment Design

Key Considerations:

1. Sites where microorganisms can lodge and multiply
oa. Ledges _ _
7 i Eliminate product zone ledges on equipment
% Ledge No Ledge
b 187
' NAAATS
] L\ )

- From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food

Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

SILLIKER LABORATORIES GROUP, INC. ¢
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ii. Structural shapes that have an impact on sanitation
Angel iron Channel
Yes No Yes No
Yes No Yes No
Beam Tee

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

“iii. "~ Equipment mounting pads

Mounting pads

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food
FPlants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Instityte of Food Safety.

SILLIKER LABORATORIES GROUP, INC. &
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b. Avoid product accumulation in dead end areas

: . Dead End

A BB
NNV VN

|

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

RS $5

A
3 “‘%3%;
i

QIR

From The Campden Food & Drink Research Association, Hygienic Design of

Food Processing Equipment, May 1983, Technical Manual No. 7

SILLIKER LABORATORIES GROUP, INC. ¢
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c. Seams

i. Lap seams which are tack or spot welded result in
cracks

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

ii. Pittsburgh seams

Pittsburgh
seam

From Engineering for Food Safety and Sanitation, A Guide to the Snnltary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

From The

Campden Food &
Drink Research
Association,
Hygienic Design of
Food Processing
Equipment, May
1983, Technical
Manual No. 7

SILLIKER LABORATORIES GROUP, INC. ¢
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2. Accessibility and cleanability

Void areas
i Eliminate
ii. Seal

iii. Provide access to all areas of equipment

Void |

L J

|

From Engineering for Food Safety and Sanitation; A Gulde to the Sanitary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety

' Mounts

i. No crevices or ledges
ii. No exposed threads

iii. Leveling

SILLIKER LABORATORIES GROUP, INC. ¢
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iv. Space for cleaning
Cou{)llng Sheet metal guard
) ~ :\\
Srry o
- T T
Note open D Y

aea N
N J\ kfnn:h .\,‘,’.‘:?,

| VA 7 S A A S A A AN S B A S A A A

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

c. Cabinets

i. Drainage
ii. Prevent accumulation

d. Conveyor and pulleys
i Belt conveyors
ii. Screw conveyors
iil. Bucket elevators

iv. Pneumatic

SILLIKER LABORATORIES GROUP, INC. 4
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V. Pulleys

!

1

Section BB
B " Shallow well

e

" Deep well Section CC

From Engineering for Food Safety and Sanitation; A Guide to the Sanitary Design of Food
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute of Food Safety.

SILLIKER LABORATORIES GROUP, INC. ¢
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3. Protect from contamination

a. Idler rollers ,

From The Campden Food & Drink Research Association, Hygienic Design of

Food Processing Equipment, May 1983, Technical Manual No. 7

From The Campden Food & Drink Research Association, Hygienic Design of

Food Processing Equipment, May 1983, Technical Manual No. 7

c. Ease of maintenance and service

SILLIKER LABORATORIES GROUP, INC. +
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II. Principles of Cleaning

A

Objectives

1. Removal of gross soil

2. Reduction or control of microbial activity

3. Eliminate the food contact or equipment surface as source of:
a Spoilage organisms

b. Pathogenic organisms

Wet vs. dry environments

SILLIKER LABORATORIES GROUP, INC. ¢
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C.

D.

Soil and soil deposition

Detergents .
1. Function - to make water insoluble soil soluble in water
2. _Fundamentals of cleaning '

SILLIKER LABORATORIES GROUP, INC. +
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3. Ingredients

a. Alkaline compounds

: b. Phosphates :

c. Wetting agents

. . ~d. Acids ' R
i. Organic
ii. Inorganic

4. Typical detergent formula

SILLIKER LABORATORIES GROUP, INC. ¢
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Principles of soil removal

1.

Fat removal

Protein removal

Carbohydrate removal

Mineral removal

SILLIKER LABORATORIES GROUP, INC. ¢
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Methods of application

Factors affecting the selection of cleaning systems

RIS

HPLV = *Vessel only, not pipeline

High })réssure- Low volume
LPHYV = Low pressure - High volume Y =Ideally suited,
CIP = Clean-in-place \ (Y) = May be suited, if managed properly

N =Inappropriate

SILLIKER LABORATORIES GROUP, INC. ¢
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III. Principles of Sanitization

A, Sarnitization

1. Definition of a sanitizer - chemical or physical agent which will
effectively inhibit growth of or destroy microorganisms and their
spores

Chemical Sanitizers Must Pass Chambers Test

AOAC 4.020 - 4.029 (1984)

Those chemicals which, at recommended concentration, produce
99.999% kill of 75-125 million E. coli (ATCC 1129) and 75-125 million -
S. aureus (ATCC 6538) within 30 seconds at 70-75°F are considered
satisfactory and can be called sanitizers.

2. Sanitizing agents

a. Heat

b. Radiation

C. Chemicals

SILLIKER LABORATORIES GROUP, INC. ¢
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Comparison of commonly used disinfectants

Acld anlonlc
Properties Stoam Chiorine  lodophors Quats surfactants
Gram - poshive Best Good Good Good Good
closridia, Bacilus,
Staphyiocoocus)
Gram - negalive Best Good Good Poor Good
bacteris (E. oo,
Salmonelia,
peychrotrophs)
Spores Good Good Fair Poor Fair
Bacteriophage Best Good - Good Poor Poor
Comrosive No Yes Stightly No Shightly
Atlocied by hard No No Slightly Type A-No Siightly
wawr Type Byes
frritative to skin Yas Yes Yes, some No Yas
pecple
Allacted by organic No Most Somewhat Least Somewhat
Incompatible with: Material Phenols, Starch, Anionic wehing Cationic
sengitive %o amines, silver aQents, S08pE, suriactants
high temps. soft metals wood, cloth, and alkatine
celtulose, detergents
nylon
Stability of use Not Dissipates Dissipates Stable
solution applicable repidty slowly Stable
Stabily in hot Not Unsiable; Highly Stable
solution (>65°C) applicabla some unstable Stable
compounds
stable
. Leaves active residue No No Yes Yo
: Yes
Tosts for actve Unnecessary Simple Simple Dithcult
residusl chemical Difficuh
Maximum level No Gimit 200 pprn 25 ppm -
permitiad by USDA 200 ppm
and FDA wio rinse .
Cont Expongive Cheapest Cheap Expensive
Effectvo st Yas - Yos - No - A
neural pH . ! Yes

** 400 ppm dodecyl benzene sulfonate. 200 ppm sodium salt of olenic scid.

SILLIKER LABORATORIES GROUP, INC. ¢
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Chlorine as a sanitizer

HOCI (Hypochlorous acid) enters the bacterial cell and attacks
cell components, destroying it.

1. Types of chlorine sanitizers
2. Dissociation of chlorine in water
3. Reaction

SILLIKER LABORATORIES GROUP, INC. ¢




67

¢ Practical HACCP for Food Processors

4, Effect on pH on chlorine

100
20
Available
chlorine,
presentas 60
HOC1, %
©
20
n
5. Hypochlorous acid reactions
a. Organic matter

The effect of organic matter on the germicidial acitivty of chlorine

20
10 '
Tomato
[ X
Log of
Percent
Survivors g0
4.5
| Buffer Cane Sugar
T PH70 Sunpse, 40%Soln
Soln.
as i 1 i i i i |
0.0 0.5 1.0 15 2.0 15 hY ) s
Time (minutes)
b. Ammonia and amines

SILLIKER LABORATORIES GROUP, INC. ¢
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6. Breakpoint chlorination

’
Zeto/‘bemand

Free Residual
Chlorine

Todophors

Quaternary compounds

Acids anionic surfactants

Chlorine dioxide

Peracetic and peroxyacetic acids

SILLIKER LABORATORIES GROUP, INC. ¢
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SESSION FOUR .

Introduction to HACCP

SILLIKER LABORATORIES GROUP, INC. ¢
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I. Presentation of Silliker Laboratories Group’s Video

“The Heart of HACCP”

II. The Foundation of HACCP

A, The need to control microorganisms in food
1. Prevention of foodborne illness
2. Prevention and retardation of spoilage
3.  Where failures to control microorganisms in foods occur

Foodborne disease outbreaks classified by place of
mishandling foods, U.S. 1974-1978 and Canada, 1973-1975

United States Canada
: : NO.OF ° %OFKNOWN NO.OF % OFKNOWN
PLACE OUTBREAKS  PLACES  OUTBREAKS  PLACES
FOOD SERVICE EST. . 1285 ” 425 57
HOMES %27 2 s n
FOOD PROC, PLANTS 52 3 75 10
OTHER / UNKNOWN / 815 - s -

UNSPECIFIED

TOTAL 21 100 1440 100
1 U.S.DEPT. OF HEALTH, EDUCATION AND WELFARE, 1978-70.
2 HEALTH AND WELFARE, CANADA, 1578, 1978, 1079.

SILLIKER LABORATORIES GROUP, INC. 4
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B. Traditional approaches to food control

1. A brief history of food control
2. Inspection
3. Sampling and testing

4, Quality control programs

Education and
training

Good Manufacturing
Practices

Laws and Regulations

TOQM - ISO - 9000

Systematic Management of Food
Safety and Quality

SILLIKER LABORATORIES GROUPF, INC. ¢
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The origins of HACCP

National vAgronauvtic and Space Administration (NASA)
The Pillsbury Company

1971 National Conference on Food Protection

The FDA’s low acid canned food regulation

The International Commission for Microbiological

. Specification for Foods

National Advisory Committee for Microbiological Criteria
for Foods

SILLIKER LABORATORIES GROUP, INC. ¢




1

i

@ Practical HACCP For Food Processors

73

III. The Importance of HACCP to the Food Industry

A.

Systematic approach to hazard assessment

Comprehensive system for prevention of food safety hazards

Focuses on the factors specifically affecting food safety

Permits more effective use of resources

Integration of HACCP into existing food safety programs

Favorable cost/benefit relationships for the food industry,
regulators and consumers

Avoids many weaknesses of the traditional approaches to food
safety

Decreases reliance on microbiological testing
Rational approach for development of safe new foods
Specific HACCP plans and systems are unique to each plant and process

Specific HACCP plans are needed for each food product

SILLIKER LABORATORIES GROUP, INC. 4
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IV. Definitions for HACCP

SILLIKER LABORATORIES GROUP, INC. ¢
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SILLIKER LABORATORIES GROUP, INC. +
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V. The Seven Principles of HACCP

SILLIKER LABORATORIES GROUP, INC. +




¢ Practical HACCP For Food Processors

VII. HACCP Team Assembly

SILLIKER LABORATORIES GROUP, INC. ¢
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'SESSION FIVE

Identification of Hazards

it

ank

SILLIKER LABORATORIES GROUP, INC. ¢
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Identification of Hazards

A.  Purpose of the hazard analysis

The Hazard Analysis consists of an evaluation of all procedures concerned with the
production, distribution, and use of raw materials and food products to:

1. Identify potentially hazardous raw materials and foods
2, Identify potential sources of contamination
3. Determine the potential of microorganisms to survive or multiply '

during production, distribution, storage or use.

4, Assess the risks and severity of the hazards identified

B. Experts in hazard analysis

A specialist in the hazards of concern has the knowledge and experience to
correctly:

1. Identify potential hazards

2. Assign levels of risk and severity
3. Recommend controls, criteria, and procedures for monitoring and

verification
4, Identify research needs for a HACCP plan

s. Predict the success of a HACCP plan

C. Preparation of the process flow diagram

1. Purpose of the process flow diagram

SILLIKER LABORATORIES GROUP, INC. ¢
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2. Scope of process flow diagram

SILLIKER LABORATORIES GROUP, INC. ¢




82
& Practical HACCP For Food Processors

Flow chart for vanilla ice cream

CCP1.M,C

CCP2-M

CCP6-M

CCP5-M

v

Distribution

Sorage

SILLIKER LABORATORIES GROUP, INC. ¢
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Flow chart for meat products

o site of minor contamiration
- o site of major contamination forace ®| ecp 2 [ P ] | SUPPLEMENT ]
ccp 1 - Effective CCP
, TP 2 - Not abeolute _ L/ _

LARGE LOT SHALL LOT
_ FEEOER CATTLE K\ ]smlz I "‘"?' FEEDER CATILE

_ NOLDING OR
TemuiniaL O cop 2

” eocess coutRot \ /

AND MANVRE

R

= P

ACIO/BACTOCIDE

\ / s |

FURTHER \ \,
PROCESSING DISTRIBUTION

SILLIKER LABORATORIES GROUP, INC. ¢
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D.

What is a hazard?

A biological, chemical, or physical property that may cause a food to be
unsafe for consumption

SILLIKER LABORATORIES GROUP, INC. ¢
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E. Identification of microbiological hazards

1. Epidemiological data

Number and percentage of foodborne disease outbreaks and cases
by etiologic agent (1973-1987)

Outbresks Cases
Etiologic Agent No. % No. %
BACTERIAL
Bacilus cerevs 68 2 1123 1
Brucela 4 <1 43 <1
Campylobacter §3 2 1547 1
Clostridium botulinum 23 8 494 «l
Clostridiom perfringens 190 7 : T 12,234 10
Eacherichia coli 10 <t 1187 1
Saimonela 790 28 55,864 48
Shigella ' 104 4 14399 12
Staphylococcus aureus 367 13 17,248 14
Straplococcus, group A 12 <l 1917 2
Streplococeus, r 7 < 248 <1
Vibrio cholerae [ <1 016 1
Vibrio choleras, non-01 2 <1 1 <1
Vibrio K 23 1 835 <1
Yarzinls enterocolitica 5 <l 767 1
Other bacterial 7 «t 373 - <1
Total bacterial 1.869 66 108,906 a7
VIRAL
Hepatitis A 110 4 3,133 3
Norwalk virus 15 1 6474 ]
Othet viral 10 <t 1,023 1
Total vical 135 5 10,630 ]
PARASITIC
Giardia [ <1 131 <1
Trichinelia spicaiis 128 5 : 843 1
Other parasitic 7 <l 30 <!
Total parasitic 140 5 1,004 1
CHEMICAL
Ciguatoxin 234 8 1,052 1
Heavy metals 46 2 753 1
Monosodium ghtamais 18 1 58 <1
. Mushroom poisoning - : 61. L2 .169 .«
Paralytic shellish poisoning 21 1 160 <
Histamine fish poisoning 202 7 1,216 1
Other chemical 115 4 1,046 1
Total chemical 697 25 4,454 4
' TOTAL 2,841 100 124,994 100

a. What is the incidence of foodborne illness?

b. Are microbiological surveys available of the product?

SILLIKER LABORATORIES GROUP, INC. ¢
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Ingredients

SILLIKER LABORATORIES GROUP, INC. ¢
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4. Processing procedures

SILLIKER LABORATORIES GROUP, INC. ¢
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7.

Facility design and construction

SILLIKER LABORATORIES GROUP, INC. ¢
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8. Packaging

9, Sanitation

R
,

.

S R Ass

SILLIKER LABORATORIES GROUP, INC. ¢
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10.

11.

12.

13.

Employee health, hygiene and education

SILLIKER LABORATORIES GROUP, INC. 4
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II. Risk and Severity Assessment for the Hazards Identified

A_. Severi;y

1. Seriousness of the hazard

- : . 2, Trivial
B. Risk
1. Likelihood of occurrence
_ 2, Frequency of occurrence

SILLIKER LABORATORIES GROUP, INC. ¢
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C.

D.

Ranking of hazards

1. Classes of hazards

SILLIKER LABORATORIES GROUP, INC. ¢
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- ESSION SIX

Critical Control Points (CCPs)

SILLIKER LABORATORIES GROUP, INC. ¢
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I.  Principles Governing the Determination of CCPs

A, CCP decision tree

Modify step, process or product,
No T

Yes
Yes ./

Is control at this step necessary for safety?

l

No —> NotaCCP —— Stop

No — NotaCCP — > Stop

No v

\

Yes — > Nota CCP — Stop

B. CCPs and hazards are directly related

SILLIKER LABORATORIES GROUP, INC. ¢
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II. Examples of Critical Control Points

A. Thermal processes
1. Retorting
2. Pasteurization

Flow diagram for production of packaged sliced ham from
pasteurized canned ham

l Raw marerial selecting OJ‘—— CCP2
[ Injecting. t;n{bling. filling al
[ sticing, pf(.kagung ® [¢—— ccr2

Storing, distributing [l CCP2

QO indicates a site of minor contamination
@ indicates a site of major contamination
CCPi effective CCP. CCP2 not absolute

ICMSF. Microorganisms in Foods, Application of the hazard analysis critical control point
" (HACCP) system to ensure mxcrobmloglcal safety and quality, Blackwell Scientific
Publications, Oxford, 1988.

B. Reduced temperatures
1. Refrigeration

2. Freezing

SILLIKER LABORATORIES GROUP, INC. ¢
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C.

Reduction in water activity

l'

Dehydration

Flow diagram for production of dried-egg pasta

[ Raw materials @ Je——cCP2
[ Blendingl 0 le—ccm
| Extruding] o |&—ccm
[ w"f : 0. [&——ccr

Storing and
distributing

O indicates a site of minor contamination
@ indicates a site of major contamination
CCP2 not absolute

ICMSF. Microorganisms in Foods, Application of the hazard analysis critical contrel point
(HACCP) system to ensure microbiological safety and quality, Blackwell Scientific

Publications, Oxford, 1988.

Addition of solutes

SILLIKER LABORATORIES GROUP, INC. ¢
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D. Acidification
1. Fermentation

2. Acidulation -

ANALYSTS OF ASEPTICALLY PACKED TOMATO JUICE

STAGE 1: Flow Diagram

CONCENTRATED TOMATO PASTE

( M

FROZEN ASEPTIC PACK

THAW
DILUTE TO (Check on pH; adjust

REQUIRED BRIX VALUE with citrgc l:iéus
to 4,2)
4

PROCESS {95°C/1.5 min)

Packing Hydrogen + Heat . FILL
Ha:eriaf.’Peroxide

STORAGE

From The Campden Food & Drink Research Association, Guidelines for the Establishment of Hazard
Analysis Critical Control Point (HACCF), Reprinted February 1991, Technical Manual No. 19

SILLIKER LABORATORIES GROUP, INC. 4
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III. Criteria for Control of CCPs / Setting Critical Limits

A. Criteria for CCPs should be:

1. Designed to indicate whether a CCP is in or out of control
2. Simple, specific and clear
3. Based on scientifically determined parameters

a. Published data

b. Expert advice

c. Experimental data

d. Mathematical modeling

4. Quantifiable

SILLIKER LABORATORIES GROUP, INC. ¢
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B.

Examples of specific criteria for control

1'

Temperature

Milk

Milk Products of

10% fat or more

with added sweeteners,
i.e. chocolate milk,
cream, etc.

145°F 30 minutes
161°F 15 seconds
191°F 1 second
194°F 0.5 second
201°F 0.1 second
204°F 0.05 second
212°F 0.01 second

150°F 30 minutes
166°F 15 seconds
191°F 1 second
194°F 0.5 second
201°F 0.1 second
204°F 0.05 second
212°F 0.01 second

Temperature

155°F
175°F
180°F
191°F
194°F
201°F
204°F
212°F

Time

30 minutes
25 seconds
15 seconds
1.0 second
0.5 second
0.1 second
0.05 second
0.01 second

Source: Frozen Dessert Processing Guidelines; Milk Safety Branch, U.S. Food
and Drug Administration, 1989.

SILLIKER LABORATORIES GROUP, INC. ¢
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2‘

Water activity

Approximate minimum water activity (A,) of
selected microorganisms

Acidity

Storage conditions
o Temperature

e Humidity
e Modified atmosphere

Label instructions

Safe Handling Instructions

This product was prepared from inspected and passed meal and/or
pouttry. Some food products may contain bacteria that could cause
iliness if the product is mishandied or cooked improperly. For your
prolection, loliow these sale handling instructions.

Keep refrigerated or frozen.
Thaw in refnigerator or microwave'

. Keep raw meat and poullry separale from other foods.
R Wash workng surfaces (including cutting boards),
utensits, and hands after touching raw meat or pouliry.

# Cook thoroughly.

Keep hot loods, hot. Refrigerate teftovers
@\ iminediately or discard.

SILLIKER LABORATORIES GROUP, INC. ¢
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IV. Establishment of Specific Control Procedures for CCPs

A‘

Based on technical knowledge about hazards

Process development

Process design and engineering

Procedure development and validation

SILLIKER LABORATORIES GROUP, INC. ¢
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V. Monitoring of CCPs

Control Chart A: Process in Control

Upper control limit
e | e ‘e .
hd ¢ ° [
I B S SR J SRR RS *
C 1467 S S O O N T I A O I O |
é’ 2.4 .6 8 IO.I3.|4 v 18 20.22 24 g 26 Batch no.
» ® *
L °
Lower control limit
Control Chart B: Process in Control
Upper control limic
| K —_——
¢ ®
" ® . [ . ®
?_' ] o e [
3 b b] e
F %3 T A 1 A, o T YA Y A Y T
N 2_4 6 B8 10 o 14 16 18420 22 24 26 Batch no.
g X} . e oo
[}
- [ ] *
o .
Lower control limit

SILLIKER LABORATORIES GROUP, INC. ¢
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Control Chart C: Process Control Lost Due to Upward Trend of Mean

Upper controf limit

K e
™
.
.
e . o ® ..
[
5 Y ‘.. P [ ]
® ag° RN RERL RSS!
E_ .2:63.”. 14 16 18 20 22 24 26 Barchno.
A ¢ .

e e e e o — — —— s e v ————— —— - —

Lower cantrol limit

Control Chart D: Process Control Lost Due to Excessive Batch Variability

Upper controf limit
L J
L]

| ]
crr e e e 1ty eyttt

Temperaturce/F
3

|0!2I4|.61820222426 Batch no.
*

Lower control hmit

All from ICMSF. 1988. Microorganisms in Foods 4: Application of the Hazard Analysis Critical
Control Point System to Ensure Microbiological Safety and Quality.

SILLIKER LABORATORIES GROUP, INC. +
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A.

Classes of monitoring

Visual observation

SILLIKER LABORATORIES GROUP, INC. ¢
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S. Microbiological testing

B. Monitoring records

1. Accurate
2. Complete

; = : 3. Retention

SILLIKER LABORATORIES GROUP, INC. ¢
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VI. Corrective Actions Based on Monitoring
A. Have a written plan in place before the deviation occurs
B. Assignment of responsibility for taking corrective action
C. Take immediate corrective action

D. Deal with the material that was produced under the deviation

1. Place suspect product on hold
2. Seek advice from the HACCP team, management, and other relevant
experts

3. Conduct further tests to assess safety

E. Possibilities for disposition of CCP-deviant product

1. Destroy product

2. Rework into new products

3. Use in less sensitive products, e.g. animal feed
4. Release product after sampling and testing

S. Release product

SILLIKER LABORATORIES GROUP, INC. ¢
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HACCP Workshop . .

SILLIKER LABORATORIES GROUP, INC. ¢
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Logic Sequence for Application
of HACCP

| Assemble the HACCP Team |
4
| Describe Product |

3
| Identify Intended Use |
d
| - Construct Flow Diagram |
J
On-Site Verification of Flow
Diagram
d
List All Identified Hazards Associated With Each Step
and
Consider Preventive Measures to Control Hazards

Step
Identified Preventative
Hazard Measures (PM)
Biological :
Chemical
Physical

i

CCP Decision Tree

Modify step, process or product.

No T

l Yes
Yes —

Is control at this step necessary for safety?

l

No —— NotaCCP — Stop

SILLIKER LABORATORIES GROUP, INC. +
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No ™ NotaCCP — Stop

Yes — NotaCCP — Stop

d
| Establish Critical Limits for Each CCP |
$
LEstablish a Monitoring System for Each CCﬂ
{

Establish Corrective Action for Deviation that
May Occur
4
L Establish Verification Procedures j
4
Establish Record Keeping and
Documentation

SILLIKER LABORATORIES GROUP, INC, ¢




HACCP Description Chart

VM
Product: Vanilla Ice Cream Ty
Plant: IDFA
CC-I; 1 Microbiological | Temperature <45°F -I-E_v_ery tanker QA/QC office | Intake operator Reject Indicating il
Dairy Chemical- . thermometer
Ingredient Drug Residues B - lactam No positives Every Tanker QA/QC office } Intake operator Reject Calibrate test
Receiving (raw milk) screening kit
CCP2 Microbiological | Temperature <45°F Four times QA/QC office | QA Technician Investigate Recording vs. |
Dairy Time <72 hours dairy' cause and indicating I
Ingredient ‘ adjust thermometer
Storage
CCP3 Microbiological | Temperature 2175°F Continous Production Pasteurizer Flow divert, | Seal checks,
Pasturization Time 225 sec. office operator recirculate, timing pump,
‘ and heat indicating therm,
| calibration

CCP 4 Metal Fragments | Metal Zero (limit of | Continous QA/QC office | Packaging Reject, locate § Detector
Metal Detector detection) operator source calibration
Detector
CCPS5 Microbiological | Temperature If>45°Fand | Four times QA/QC office | QA Technician Investigate Recording vs.
Meltdown Time <140°F, dairy" causeand | indicating

< 4 hours adjust thermometer
CCP6 Microbiological | Temperature | <45°F Four times QA/QC office | QA Technician | Investigate Recording vs.
Rework Time <72 hours dairy' causeand | indicating
Storage adjust thermometer
IContinous -
recording =
thermometer —__—"




HACCP Description Chart

Product:

Plant;

— S S— S —
—— —— — —— — e ——— —— b{
—

—
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SESSION EIGHT

HACCP Workshop :

SILLIKER LABORATORIES GROUP, INC. ¢
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| SESSION NINE

. : . . HACCP Workshop . . . -
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‘SESSION TEN

HACCP Team Assembly

SILLIKER LABORATORIES GROUP, INC. ¢
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Prerequisites to HACCP

A.  Management commitment

B.  Established QA/QC program

C. Effective clean-up & sanitizing program with pre-op monitoring

D. GMPs and sanitation program written and enforced

E. Written procedures for:

1. Training
2. Insect and rodent control
3. Raw material/ingredient control

4. Microbiological testing

S. Preventative maintenance

6. Ingredient and product coding/tracking
These prerequisites are necessary for the operation of an effective HACCP program.
They can be developed at the same time as the HACCP plan and program, but it is
difficult to do everything at once and make “quantum leaps.” It is easier, more

effective, and preferred to take a step-by-step approach and develop these
prerequisites before establishing a HACCP program.

SILLIKER LABORATORIES GROUP, INC. ¢
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IL.

Steps in Implementing a HACCP Program

.A.

Management makes a proactive commitment.

Responsibilities are assigned

HACCP team leader

A HACCP team is established

Get “buy-in” from other departments

Enlist outside expertise
1. Facilitator

2, Consultant
Train team in HACCP principles and system

Description and intended uses of
1. Products

2, Ingredients

Develop detailed flow charts

Verify flow charts on-site in plant

List all hazards associated with each step in processes
Develop HACCP plan
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L.

Phase-in plan

Verify program once implemented

Outside audit
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III. Selecting the Team

A.

¢ 0

r

=

Team leader

1.

20

3.

1.

20

Superifisory skills
Organizational skills

Technical knowledge

- Members - knowledgeable representatives of various departnients

Manufacturing/operations
QC

Research and development
Engineering |
Maintenance
Sanitation/clean-up
Distribution

Employees

Members gain knowledge and experience in HACCP system

Members serve as communication link with rest of plant

Develop “ownership” in HACCP plan

Team assists in the implementation of HACCP plan

Team assists in the training of employees in various departments

Develop in-house expertise in HACCP to deal with customers/regulators
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. IV, Train HACCP Team
\:\(z\\
A.  Send members to outside HACCP course

B. Have a company provide an in-house custom HACCP course
C. Train a trainer to train members of the team

D. Other people that should be trained:

1. Senior plant management
2. Persons responsible for HACCP studies

3. Persons responsible for implementing HACCP evaluations

V. Types of Technical Data Required
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VI. Doctrine of Reasonableness

A,

FDA in its proposed seafood HACCP plan states that:

“Hazards that involve low risk and that are not likely to occur need not be
considered for the purposes of HACCP.” (IV A. 1.)

“Processors and importers should identify in their written plans only those
safety hazards that are reasonably likely to occur, rather than every
conceivablé hazard no matter how theoretical or remote. ...processors and
importers should not be required to establish controls and regularly monitor
for hazards that are highly unlikely to occur in the absence of those
controls.” (VIIC.S.)

VII. Microbiological Testing in the Plan

A.

To confirm the effectiveness of the plan

For environmental testing

Testing of raw materials and critical ingredients
Verify CCPs

Verify safety of finished products .

Testing during verification audits of the plan
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VIIL

A.

Causes for Failure of HACCP Plans

Lack of true commitment

Lack of the necessary organization to support plan
HACCP not truly' understood

Poor communications

Lack of training

Lack of ownership in plan/no buy in

Failure to identify hazards and CCPs

Plan too complex

Responsibilities not clearly defined

Failure to verify that the plan is working properly

Failure to change plan as needed
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Maintenance of the HACCP Plan
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I. HACCP -- A Dynamic Document

A. Update plan where there is a change in:

Y

1. Raw materials, ingredients, or formula/recipe
2. Equipment, process, facility, or flow chart
3. 'Cls, CCPs, monitoring, or corrective actions

4. Packaging, storage, or distribution
S. Intended use
6. Regulations
B. Update plan when there is an identification of a problem or issue of safety

concern, such as an increase in microbial counts, presence of pathogens,
consumer complaints, spoilage or shortened shelf-life.

C. Update plan when verification or audit shows the need; e.g., the plan is no
longer effective or is too complex and not being followed.

D. Update plan when employees and organization show the capability to operate
under an improved or more sophisticated plan based on current
performances.

SILLIKER LABORATORIES GROUP, INC. +




127

¢ Practical HACCP For Food Processors

IL.

IIL.

Monitoring vs. Verification

A.

Monitoring: the “real time” observations or measurements of an operating
process whereby adjustment can be made on the process before the product
leaves the production line. That is, the product is still under the control of
the process. Microbiological testing can be monitoring if the product is on
hold and under control of operations/QC.

Verification: a process of confirming that some process or action has
happened, such as verifying that proper monitoring of CCPs has or is taking
place. Verification involves the review of HACCP documentation to insure
that the HACCP plan is being followed as written. Microbiological testing is
used to verify the quality of raw materials, effectiveness of the clean-
up/sanitizing operation and CCPs, safety of the finished products, and
overall effectiveness of the HACCP plan.

Verification

A.

The success of a HACCP program is in fulfilling all seven principles well, but
verification is the step that insures all other steps are being performed on a
consistent and reliable basis and that the product is safe. Verification is the
“soul” of HACCP. One of the many strengths of HACCP programs is the
built-in verification requirement (principle #7). HACCP programs are to be
audited periodically to ensure that all principles have been fully covered in
the plan and that the program is operating according to the plan. The audit
includes a thorough review of all documentation as well as an audit of actual
operations.
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Verification should not be thought of as something that is done semi-
annually or annually. Verification is a dynamic process just like a HACCP
plan is. There are many types of verification, such as:

1.

Regular, daily, or operational verification would be the verification
provided by department or line supervisors on virtually a daily basis
to ensure that those aspects of the plan under their responsibility,
such as monitoring, are being performed according to the plan and
that equipment is properly calibrated. This regular verification would
also include periodic, random microbiological testing of the
environment, raw materials and CCPs to ensure the effectiveness of
the appropriate CCPs. ’

The person responsible for the HACCP plan, QC supervisor and
department managers, should also conduct periodic verification
reviews to ensure themselves that the plan is functioning properly and
that there is not any reason for adjusting the plan.

Periodically, there should be formal audits of the complete plan,
which would also include appropriate microbiological testing. A
schedule for such audits should be included in the HACCP plan. A
new HACCP plan should be audited, preferably by an outside expert,
within six months after it has been implemented to ensure its validity
and effectiveness. Thereafter, the plan should be audited at least
every six months to ensure that it is properly operated, the process is
in control and to determine if any adjustments are necessary. The six
month audit should be done by an internal auditor, which is rotated
among several managers so that more people become familiar with the
plan and the audit benefits from different points of view. Annually,
the audit should be done by an outside HACCP consultant to again
benefit from their broader expertise.

The HACCP plan should include how each CCP will be verified so
that much of the procedure is already set out.
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IV. Verification Activities and Checklists

A. The following “Examples of Verification Activities” is from the National
Advisory Committee on Microbiological Criteria for Foods as published in
the International Journal of Food Microbiology.
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s

o~

This “General questionnaire for use in HACCP verification” is a
useful standardized checklist for conducting audits, preparing for
audits, or use by the HACCP team in developing the HACCP plan.
This questionnaire was published by R. B. Tompkin in Food Control
1994, Volume 5, Number 4.

Dovouhave any récommendations for:correction or iniprovemen

SILLIKER LABORATORIES GROUP, INC. ¢




131
¢ Practical HACCP For Food Processors

C. Companies develop their own HACCP Verification Checklists for
auditing their supplier’ HACCP plans. This is an example of what
one large company developed and used for this purpose. L

HACCP Verification Checklist
SUPPLIER:
DATE:
PRODUCT:
AUDITOR: .
AREA RECORDS TO 8E AUDITED YES NO
HACCP is @ com ed NACMCF HACCP gavoiable? Date:
PLAN Does the pion identity the s product?
the pion inciude o product description ond intended use?
Does the pion include o row material st or ingredient list?
Does the plon include 0 flow diogrom of process with CCP's?
Does the include o uct hazord assessment?
Does the inciude CCP's ond kmit i
Does the include monit method and for each CCP?
Does the Include conective action for each CCP?
Does the include recod k : ond fot @ach CCP?
Doss the include g vedfication plan. and re!
s the HACCP pion revolidated when the product of process changes?
Lﬁ Hos on Individuol of teom been to head up the HACCP progrom?
MONITORINGIAre historicol records avallable and ¢ efo'oochCCT’?
Ate historical Infemat verification records gvallabie ond complete?
[Are historicot micr ol racords avollabie and compiete?
Are oll these tecords inttialed aond dated by the I ?
Period examined:
AREA PROCEDURES 10 8€ AUDITED GURING PLANT TOUR YEs | 8O

[CORRECTIVE JAre devigtion reconds ovolable?
ACTION Are these records kept in g gavigtion fie?
Were oction ae ond im ted 10 prevent @ recurence?

ccr 5 O procedure witten ond implemented for 6ach CCP7

Is the ??E lu@' for monitoring eoch CCP aware of the criticol imits
and corective octions?
Ate 190l time measurements being recorded for each CCP?

MICRO- Is o protocol wiitten and implemented for microbiologicol testing
ICAL
Is Q pro

BIOLOG on finished product?
[TESTING

tocol written ond implemented for environmenial testing?
Ato - guidelines baing met?
(Outside loboratory test methods ond resuits shouid be kept on file at the supplier.)

COMMENTS:

Plaase refer 10 the revene side of this document for definitions ond verification tesuits.
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ANALISIS DE RIESGOS

e,

Descripcion del Producto: Queso cheddo.r

Queso semiduro, madurado y su presentacion es en trozos
empacados en pléastico al vacio.

Ingredientes: Leche completa pasteurizada

Cultivo lactico: Streptococcus lactis
Sal 2%
Colorante vegetal

Quienes lo consumen:

Para la mayoria de la poblacion incluyendo nifios, ancianos
y enfermos que se les permita en su dieta.

Diagrama de Flujo

Riesgo identificado:

- Antibiéticos

- S. aureus

- Salmonella

- E.coli

- L. monocytogenes

- Campylobacter jejuni
- B

- Brucella




DIAGRAMA DE FLUJO PARA QUESO CHEDDAR

YA
3

Recepcion de la CCP1 | Recepcidn
leche cruda ingredientes
! no lacteos
Estandarizacién v
de la grasa Almacenamiento
1
Pasteurizacion | CCP2
Fermentacion CCP3 Cultivo
l iniciador
}
Color artificial

& Cuajo

; Coagulacién y
| reposo en el tanque

¥

Corte de la cuajada l
g

LCaIentamiento | |

¥

Desuerado 1

Apilacion de la cuajada «—— Sal

y corte en trocitos (molino)
‘L.

Colocacion en moldes y

prensado
T 4 =
Maduracion CCP4
Corte y empaque CCP5

1.

Almacenamiento y Distribucion | CCP6




HACCP Description Chart

60°C 30!
Product: Cheddar Cheese
Plant:
_ Critical R
Process Ste Locatio
ccp1 MicrobiolSgif Temperatura 49¢ Cada tanque | Lab/oficinh Operador Rechazo Calibracién
Recepcidn Jco Acidez ne ermémetro
de leche Quimico;, Sustancias [No positivodCada tanque o produc- Operador Rechazo it il
cruda - agua | inhibidoras cién
- _antimicro-
bianos _
CCP2 i crobiold- Temperatura LB°C Continuo [ficina QC | Operador Reprocesar] Fosfatasa
Pasteuriza- [ tiempo IS se o Pasteurizador y utilizar | chequeo del
cidén g1co < Produccidn bara otro |equipo
broducto

Chequeo del
CCcP3 w;crobiolé— Temperatura | 32 °c? Continuo lLaboratorio| Operador Agrega mas|cultivo y
Fermenta- J1co Acidez o «227 . hficina QC v cultivo o }antimicro-
cidn pH 4,57 b produccidp Tec. lab. rechazo bianos o

; n_poifincome
- Calibracién
ccr4 Microbiold- |Temperatura 4°c Continuo bficina QC Operador |Cambiar de|instrumentog
Maduracién jico Humedad HR=? o y supervisor |bodega de medicién
Tiempo 6-10 meses broduccidn

Calibracidn
CCP5 Microbiold~ |Vacio ? Cada lote Dficina QC Operador |Reempacar }del vacio
Empaque gico o - . chequeo ma-

broduccidn terial empadpe
CCP6 Cambios Temperatura 49 Continuo Oficina Operador |Cambiar delCalibracién
Almacenamien|Fisicoquimi- PC o ' bodega temperatura
to cos produccidn
? . % Se r\zcn—uhmc\r\aqueor estos Wil o una r\’;{—u\.u.&uéx.. g obre Manu-tac{-um de T"'CSO clhuoldar




HACCP Description Chart

Chedder cheese

Product:

SANITIZACION

Plant:

CcCcp1 Microbiold- |Conc. Limpis- Previo a _Lab/oficinl Operador Volver a  ]Swab test
Pasteurizado} gico dores y desH usar y al fi de pro- v limpiar |del equipo
. infectante Cloro D0pm| nal (elimi~ {duccién o |Laboratorio h
Temperatura TA nacidén) ]C
Tiempo— Créficos
ccp2 Microbiold- |[Conc. limpial- Visual Previo a Oficina Operador Volver a |Swab test
Tangques gico dores y des-| Medir usar y al Produccidn|y Laboratorio limpiar
infectantes Concentraciéh final o QC
Desinfectantp
CCP3 Microbiold- |Conc. limpial Visual Previo a Oficina Operador Volver a Swab test
Instrumentos|{gico dores y des-| Medir- usar y al Produccién |y Laboratorio| limpiar
infectantes |(Desinfectan| final o QC
te)
ccr4 Microbiold- |[Supervisién | Suciedad Continuo Oficina Supervisor {[Capacitacidn Inspec-
Higiene gico Manos Produccién |y Laboratorio |Disciplina |cién y mues-
Personal Ropa, etc. o QC tras de manaL

QcC = O%Luaa de Conkd de coalidad
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APPENDIX VI

List of Participants

NOMBRE

NOMBRE DE LA EMPRESA Y
DIRECCION

NO.
TEL.

NO. FAX

Amy Kuen Dong

EL TAMAL, 10a. Av., 25-
63, zona 13, Int. 11,
Guatemala

310555

332104

Carlus Arlurvu
Montalvan

AGROVAL, S8.A. 10a. Av.
Sur 825, San Salvador,
El Salvador

2702991

2706061

Ana Teresa Artiga
de Salmerdn

DEL TROPIC FOODS, S.A
DE C.V. Km. 27
Carretara a Sonsonate,
Coldn, El1 Salvador

IR4100

1R4149

Maria Teresa
Partillo

DEL TROPIC FOODS, S.A
DE C.V. Km. 27
Carretera a Sonsonate,
Calsdn, El fRalvadnr

384100

384149

Patricia Bernal

POLLO CAMPERO DE EL
SALVADOR, Plaza
Jardin, Antigua Calle
a Sta. Tecla, San
Salvador, El Salvador

2985166

2980053

Liz Murillo Gome2z

CIA. NUMAR, Barrio
Cuba, San Jos&, Costa
Rica

Ana Cristina
Astda S.

PRODUCTOS GERBER, C.A.
S.A. (PDO' BDX 2070=-
1000, San José C.R.

2579666

2258411

2552892

2248034

Ileana Espeleta

PRODUCTOS GERBER, C.A
{1dem)

Nanecy Quan

TNCAR, CAlzada

Roosevelt, 2. 11,
Guatemala, Gua.

723762~
7

7IRKR29

Hector Cruz V.

TIERRA FRIA, S.A.,
10a. Calle 1-40, zona
9, Guatemala, Guate.

317879

344974

Anabella Escobar

DESTILADORA DE
ALCOHOLES Y RONES,
Sta. Lucia, cCotz,
Escuintla, Guatemala

0845314

0845464

Sandru Carrieri

FRUTALIA, 27 Av. 33-
58, zona 12, Guatemala

760348

764122

Carlos Fuentes P.

ALPAK, S.A. Km 8.
Carr. 8ta. Catarina
Pinula, Guatemala

270922

370922

José Carlos Prem

ALIMENTOS KERN'S
Km. 6.5 Carretera al
Atlantico, Guatemala

562222

%

N



NOMBRE NOMBRE DE LA EMPRESA Y NO. NO. FAX
DIRECCION TEL.
Maynor Ordofez KERN'S, Carretera al DH2222
Atlantico Km. 6.5 zona
18,Guatemala
Briceyda Pérez Destiladora de Alcoho- | 0045314 | 00454064
les y Rones, S.A.,
camino Estacidén FEGUA,
Sta. Luecia Cotz,,
Escuintla, Guatemala
Roga Ma. Chew COLTEC, S.A., 12 Ctalle | 28442~
14-01, zona 1 43
Ma. Eugenia COLTEC, S.A. " " "
Batsche de Ortiz
Aracely Lujan T. SALVAVIDAS, S.A., 3a. 27072
Av. ftinal norte, fca.
el Zapote, 2ona 2,
Guatemala, Guatemala
Carlos Roeld DIGESEPE, 64. calle 1- | 320482=- | 320790
Marrogquin Aldana 36, zona 10 Guatemala 3
Evelyn Z2imeri EMPACADORA TOLEDQ, 773515 | 773592
Calz. Aguilar Batres
50=52, z. 11 Guatemala
Adolfo Sanz G. PROMECA, 5a., Calle 8- 7138473 710664
78, 2. 13, Guatemala
Victor Manuel PROMECA, " " " "
Orellana E.
Luz Marie vrtega SABORA, 3a., Calle 13- 0311519 0311515
80, zona 1, Villa
Nueva, Guatemala
Indra Mara Plores | Fabrica VENUS, 13 av. 516171
de Reves 4-90, zona 1,
Guatemala, Guatemala
Julio Roberto EMPACADORA TOLEDO, 773515
Cata B. Calz. Aguilar Batres
50-52, zona 11,
Guatemala, Ciudad
Gladys Angélica MERCK CENTROAMERICANA, | 922111 942954
Rodrigue:z Km. 13 Carretera
Roosevelt, Guatemala
Pedro Pablo Ng Ho | INVERSIONES DE 9342235

GUATEMALA, S.A., En.
16.5 Carretera
Roosevelt, Guatemala
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NOMBRE NOMBRE DE LA EMPRESA Y | NO. NO. FAX

DIRECCION TEL.

Omar Dary LNCAYP, Calzada 723762= | 736529
Roosevelt, Zona 11, 7
Guatemala, (suatemala

Floridalma Cano INCAF © " f "

Julio Rimarda AT.COSA, Km. 18.5 0341759 | 0341662

Morales Ruano Carret. a Sn. José
Pinula

Mario René Garcia | TIERRA FRIA, 10a. 317879 344974

Marroquin Calle 1-40, zona 9,
Guatemala, Guatemala
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APPENDIX VII

-' Workshop Evaluation
ASOCIACION GUATEMALTECA DE
TECNOLOGOS EN ALIMERTOS ASOCIACION GUA’I.EMAI:TECA DE NO OS EN AUME S

EvVALOZEIN-BhLSSEHATIAY AT DRP TECHNOLOGISTS

"ANALISIS DE RIESGOS Y PUNTOS CRITICOS DE CONTROL (HACCP)"
30 NOVIEMBRE Y 01 DICIEMBRE DE 1994
INCAP, GUATEMALA.

Yﬁf}

1. Se enterd del Seminario por?
)
)
)

a) Carta - Inscripeidn (
b) Otra persona (
c) Otro medio (

2. Cubrié el Seminario sus expectativas?
a) 8i ( )
b) A medias ()
c) No ( )
3. El contenido de la documentacién técnica fue?

4, La calidad del material y equipo andiovisual fue?

a) Excelente
h) Muy Bueno
c) Bueno

d) Regular

s~y
Nt Vet N Vv

wn
B

Como calificaria el desarrollo global del Seminario?

a) Excelente
b) Muy Bueno
c) Bueno

d) Regular

N Nt S N

6. Evalie cada uno de los siguientes puntos, colocando una X en el lugar
que le corresponde.
Excelente Muy Bueno Bueno Regular

a) Programa/Contenido del Seminario

b) Atencidn y Servicio de la sede

c) Comodidad del salén (temperatura,
sonido, iluminacioén)

5a. Avenida 15-45, Zona 10, Torre I, Oficina 304, Centro Empresarial. Tel. y Fax: (502-2) 337024
Ciudad de Guatemala, Guatemala. Apartado Postal 8F, 01910, Guatemala.
U.S. Postal Address: AGTA M-333, P.O. Box 02-5345, Miami, Fl. 33102-5345



%ﬁg;;}

{Cont.)
7. Es usted?

Asociado AGTA No asociado Estudiante
8. Si no es asociado, le gustaria recibir aplicacién?

©°

10.

11,

11.

12,

14,

Si No
Si desea recibir una aplicacién favor de indicar sus datos:

Nombhre:
Direccién:

Tel:

Qué le parecid el costo del Seminario?

Tiene ideas sohre otros temas de interés para futuros seminarios o
actividades similares, en el tema de control de calidad o
(o]

a)
h)
c)

Qué dias de la semana son mejores para atender Seminarios?

Qué horario es mejor para un Seminario?
Dos dias completos
S4lo en la tarde
Después de las 5:00 pm

Como evaluaria usted a los expositores?
Excelente Muy Bueno Buenc Regular

Damien Gabis/Silliker Labs.

Russell Flowers/Silliker Labs.

Otros Comentarios:




INSTITUTO DE NUTRICION DE CENTRO AMERICA Y PANAMA (INCAP)
COORDINACION DE FORHACION Y DESARRGLLO DZ RECURSOS HUHANOS

EVALUACIGN DE ACTIVIDADES DESARROLLADAS EN GRUPOS DE TRABAJO, TALLERES Y/0
REUNIONES DE EXPERTOS

U G B T f e e e e e e e e e e et e e e e e e e e Fecha__________.__
~
II. INSTRUCCIONES
i cocntinuacién enconirard unz czvie de {te cue correzponden & zepecics relacionzdos
con la zctividag decarvollads Lez cuicdadoramentz caca Iiem y =zncte uns "X" en la
categoria gue CSTTEEPCATE & cu csinién.
txecs- Sue- Regu~ Fézi- ]
IIXI. ITEHS lente nzlo) tar Mala(o) mzlo) .Aplicz FPuniaje:
(S (4) (3 (27 {1}

0. Caligid-gel zpeovo
zdministrativo recibido
en guc trimiles perso-
nales e e —— —— —_—— —— ——
’ TOTAL ——
PRCHEDIO ——
IV. OBGERVACIONES
Ancie cuc observaciones cobre oircs azspectos relacionados con el cesarrollo cel Curso.
fnote cug cuperencize el recpecto

GENERAL IDADES
prctividad:

Objetivos:

Formulzcién de objetivos
de los obje-
zctivicad
Grado ¢= cumplimienio

de

fd -« D

Adecuacidn
tivees 2 la

[ 03]

lge chjetives v

,«
l‘l

1 jadas
Hetcdoloolsa:
4. Orientzcidn previz sc

o

Te

ia metodoiocia utilizada

W\

Fertinencia ce la in-

formacidn previa sumi-

nistrada

6. Adecuzscidn ce la meto-,
doliogia para el legro
.de los objetivos pro-
puestos

7. Czliczd c¢2 1z progra-

mzciobn

|_4

inicis
2. Cumplimiento de la
progremacién

..

C. tepectos adminictrativos.
3 Calidad del apovo admi-~
nictretive recibido en
e}l decarrollo de 1z zcti-
Ji”*\

-
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N 91. ""l'ﬂ-‘"""’“ W’?&L‘f’!ﬁ!ﬁ?r'
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A L teL :202~638-1374 Oct 17°'04 11:33 No.004 P.OZ
Workshop EBvaluation

“(fn Pisasé compiste this workshop evaluation to assist us in assssaing the of this -
%% \workshop and to help us make Improvaments. ? auslty

Name of Workahop _?_E;_ o A /x/;Ls mz/[ F f Qﬁ B0/ Foirr?s Date Aov 3w, Do, [o7 199 Y
Instructor(s) e é_e« b« . Luss Flomers
Your Name (ODtIOI\II) e it Velk Company __ A&7A

Plaasa rats the following aspects of the workshop by circling the appropriate number:

Poor Aversge Excelient
1. How wall did the cantent of tha .
workshep meet your needs? ) 2 3 4
2. How well did the workshop give you
information that you can ues on the job? 1 2 3 @ 5
3. How wall was the workshap pressnted? 1 2 3 4 ( 8 )

¢ What ware the most significant strengths of this workshop?

a. subject (5 )
The 5d1=jec‘f 13 af 7rgq'f l'm/w'hncc A Fhe

ﬁ” A ﬂdl& f{y )
B. Workshop Material

V(Y«, well 'greseuhc/. Cam’a/e/c

C. Practical/Laboratory Exarcises

VQYY uSeful +o mea 4 workshop

D. instructor(s) (If more than one inatructor, write sach instructor’s last name and follow
with vour commaents)

Booth Gabis and Fowers are excelbnt (n§pruchers
and have g ot o[ gxperience  gn fhe Subjec]

o What information that you Isarnad will bs especially useful in your job? How will you use this
information?

Most 07[ ﬂe ‘aﬁrﬁu‘/ﬂnfs uz'// 'fry Ho make a
P/aﬂ 7&( Fheir tn/f'w'ﬂ&db/ Mmpﬁna"e;

HACCF



e 502 2 337024 EDCS AGTA PO3

—— &l I Add oM 1YY L,LUUE FLUD

* Would you add or emphasize any subject matter in future sesalons of ﬂ"lis ’
workshop?
. =L Yss _ No (if yes, piease list thess toples and give ragsons) °

C/earl, 5#1‘1%7 e objechives a{ HACCP . wcroézbﬂj,'ca./ Coneern
. Vs

* Wouid you delete or deemphasize eny subjacts? ﬁ us // "17 concern § WW
Yeos No (if ves, pisass list thess and give your ressons)

o |f _thm were any weakness in this workshop, list thoae you think were most significant and
explain why you think so.

A, 8ubl|ct[ 5)

B. Workshap Material

5/70(/}/ /'164/4 éceh ‘/'des'/rléc/ ¢nke ;/&MSA

C. Practical Exercises

D. instructoris} {if more than one instructor, write each instructor's last name and follow
with your comments)

¢ Do you have any aothar commants?

The gbove s a Summary o% /4-— ¢ vafuaton 74"’"'5 At
were 7&"//64 197 ﬁ// 11 ‘pw‘ﬁci,mm‘s.

Thank you!
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NCBA

National Cooperative Business Association

The National Cooperative Business Association
1401 New York Avenue, N.W., Suite 1100
Washington, D.C. 20005-2160

Telephone: (202) 638-6222; Fax: (202) 628-6726



