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HACCP

NOVEMBER 30 - DECEMBER 1,1994

GUATEMALA

Sharing
United
States
Technology to
A id in the
I mprovement of
Nutrition

A U.S. Private Food Industry initiative
in collaboration with the U.S. Agency for International Development
through a Cooperative Agreement with the National Cooperative Business Association

Upgrading the Food Processing Industries in Developing Countries.



Why SUSTAIN?

SUSTAIN represents a successful collaborative effort between the U.S. food industry and the Agency for
International Development (A.I.D.) to upgrade food processing in developing countries. It provides an ex
cellent model for similar private-pubiic 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.I.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.I.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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WORKSHOP: Hazard Analysis Critical Control Point

Guatemala

November 28 - December 2, 1994

by

SUSTAIN Volunteers

Dr. Russell Flowers, President
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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, CEO, 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
HACCP 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 fmal 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.

HACCP 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 fmal 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.
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n. REPORT

SILLIKEA LABORATORIES
GROUp, INC.
800 Maple Road

Homewood. IL .60430
(708] 857·7878. FAX (708] 857-8448

FOOD SAFETY. QUALITY. NUTRITION

January 5, 1995

Ms. Liz Turner
Executive Director
SUSTATN 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
SUSTAlN office in Washington, D.C. attended this mission. The hosts from INCAP (Dr.
Elias) and AGTA (Luis Garcia and Maynor Ordonnez ofKerns, Javier Fernandez of
OSMOSIS, and Clark McDonald ofFRUTESA) were very hospitable and gracious to me,
Russ and Vaishali. All in nil, I 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 coursp.. I visited local
food plants on Monday, November 28 and Tuesday, November 29. On luesday 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 I, 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 ofFriday, 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. Brief 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 proc~ssing
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Ms. Liz Turner
January 5, 1995
Page 2
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. These 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 ofForemost, 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 ofINCAP 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
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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
Phone: (202) 638-6222, Fax: (202) 628-6726
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APPENDIX n

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. GARIS, 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.
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APPENDIXID

Workshop Promotion

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

Schedule
• November 30 and December 1, 1994

Location
• The Institute of Nutrition of Central America and Panama (INCAP),

Guatemala City

Who should attend
• Plant managers
• 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:
• SUSTAIN, Tel: 202-638-6222, Fax: 202-628-6726
• OSMOSIS, Tel: 502-2-335335; Fax: 502-2-335336
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Futuro Participante:

La introducci6n de una ampHa cantidad de ingredientes. de nuevas tecnicas de
procesamiento y dCnUOYCNI matCiri.Ic" de empaque en los Ultimos 20 anos, ha conformado
un reto ~ara la seguridad del producto alimenticio. Para 10 cual un ex:celente sistema para
disminulf 0.1 mfnimo lQJ posibles desgas de contaIninaci6n del mismo. es el de Analisis
de Riesgos 'i Putos CriticOi de Conb'oJ (HAeCp).

Debido it. la impurtaIlciadeeste tema, la Asociaciou Guatema.lteca de Tecn61ogos ell

Alimentos (AGTA) y el Institutode Nutrici6D de Centro America y Panama (lNCAP), COIl

cl apoyo d\;l Proyecto SUSTAIN ban invitado a nuestro cicIo de confereucias al
Dr.Damien Gabis (CEO. Siliker Labs, USA).

Los temas a exponer durante dos dias serin los siguientes: 'mponaDcia d~ los
microorganismos en los proce80s alimonticios (factore/S que influyen en su sobre\'ivencia y
como controlarlos).los siete elementos criticos de los &istem.a~ de HACCP, definicion de
los peligros microbianos e identificaci6n de los puntos eriticos de control en las diferentes
opemeiones de procesamiento.

Debe rnencionarse que se realizara cl Ultimo dia un taller donde los parlicipantes
desarrollarau sus planes, de HACCP. segun el proceso de su intcres. Adclllas el
conferencista realizari visiw a empresas escogidas entre las inscritas los dras 28 y 29 de
Doviembre previa reservad6n.

LUGAR: Auditorium INeAP (Colz. Roosevelt, %.. ll)

F];CHAS: 30denoviembrey 1dcdiciembr~de 1994

HQRARIQ: de 8:00 a.m a 5:00 p.m

S~JSTAIN.

11 ,

INVERSION; Q. 550.00 Socios 11 AOTA
Q. 600.00 Empresas Asociadas a AGTA
Q. 6:10.00 No Socios
Q. ~,OO Estudi@~es

$. 125.00 exlnmjeros
(lncluye AlUl\)Cr~S, Coffee Dreaks, Malerial y Diploma)

Para mayor informacion e incripci6n comunicarse a: OSMOSIS; 19 cane 12-52 "I.. i O.
tela: 335335 y 681493. fM; 335336. CUPO LIMITADO

Sin otro particular y esperando contar con ustedes, me despido

Muyatentamente.
.......-:--

u•.~arcia Vel.
Presidente AGTA
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AGTA
SKlllIWUO ItAMALIS18 U'IIISOOB Y PUNTOB CllTlOO8 DI COImWL (IiACCP)lI

(30 ltOVIIIIB&B Y lDI nlCIIDBI bI 1994)

BOLirA DB INSClUPCION

Noabre(s) Partieipante(s):

Pueato Que desempena:

Naturalesa de. 1a eapresa;

Direcci6n:

Tel't'ono(a) : Faxi _, _

Facturar a noabre de: -------
Nit.: Direcci6n:
No.bre que desea Que aparezca en IU D1plODa;

________-------p---------------~---------------ft------ __-------------------~----

TOTAL A CANCELa Q. --_.---
(lnoluy~ ~1~u6~~os, oQff~e b~.aksl .~t~pial y diV1oma )

, Ii!
lV',.!..l 1

Cbeque:

Oantidad a caneeh.r

,---_.--_._-

Q. 550.00
Q. 500.00
Q. 600.00
Q. 650.00
1.. 125.00

___--- Costo: _, . _

NOlbre del Banco:

Efectivo:

Socio Proresional AGTA
Soeio Estudiante
Eapresa Asociada
No 50cl0

t:xtranjeroa

Categoria: (Marque una x)

No. d~ CheQue:

Forma. d. pago:

FirmA d~l ~&rtioipante

Favor de eaitir cheQues & noabre de: ArnA.
Enviar a OSMOSIS: 19 Calle lZ~52 sona 10 Tul~.; 33-5335, 68-1493 Pax; 33-GgSG

fABA U80 KlCLUSlYO PI AGf6 Categor!&:
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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
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• 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 Salmonella 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). He is 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.

0
/

l

S/LLIKER LABORATORIES GROUP, INC.•
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• Practical HACCP for Food Processors

COURSE INSTRUCTORS

RUSSELL S. FLOWERS, Ph.D.
Silliker Laboratories Group, Inc.

Dr. RussellS: 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 foodbome pathogens.

Dr. Flowers received his Ph.D. in food science and microbiology from the
University of TIlinois 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.

SILUKER 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
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8:00 a.m. - 9:00 a.m.

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

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

10:15 a.m. - 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 ofthe types ofmicroorganisms 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, OIR
potential) used to control microorganisms in foods.

Break

Session II: Microbial Ecology of Food Plants

• Sources ofmicroorganisms.
• Control ofmicroorganisms in dry environments.
• Control ofmicroorganisms in high moisture

environments.

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

• Plant and equipment design.
• Principles ofcleaning.
• Principles of sanitation.



Day Two - Thursday December 1,1994
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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.

3:30p.m. - 3:4S·p.m.

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

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

8:00 a.m. - 9:00 a.m.

Lunch

Session IV: Introduction to HACCP

• The foundations ofHACCP.
• Importance ofHACCP to the food industry.
• The seven principles ofHACCP.

Session V: Definition and Identification of
Hazards

• Identification ofhazards through analyses of
epidemiological evidence and technical information

Break·

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

• Definition ofa Critical Control Point.
• Explanation ofprinciples governing the determination of

CCPs.
• Monitoring ofCCPs.

Informal Evening Reception

• 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.

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

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

• Selection ofthe HACCP team.
• Development ofthe program by the HACCP team.
• Identification oftraining needs.

Session XI: Maintenance of the HACCP Plan

• Selection ofverification systems for the HACCP plan.
• Ongoing HACCP maintenance requirements.
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SESSION ONE

Introduction to Microorganisms and

Concerns in Food Processing Environments

SILLIKER LABORATORIES GROup, INC••
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I. Reasons for Cleaning and Sanitizing

A. Moral

B. Economic

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

20

10

o-1---,.-..,.----,,....-.....
1988 1989 1990 1991 1992

60

III 40

liij 30
~
'0,.,

Year

From Food Industry ReportIVol. 5/No.I21June 28, 1993 (c:orrected)

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

SILLIKER LABORATORIES GROup, INC••
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C. Religious

D. Legal

1. Definition of adulteration.

2. Umbrella GMP, sanitation of equipment and utensils (FDA, 1969).

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.

(a) (b) (c)

.,.,..
(d)

1 'f

25p.m

I
I
I
I

I
I

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

most diversified group of microorganisms of importance in foods.

Microscopic forms of bacteria.

(a) Co~ci; (b) Rod; (c) Spirillium

SILLIKER LABORATORIES GROup, INC••
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1. Spoilage agents

2. Disease agents

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

1. E. coli 0157:H7 Outbreaks 1992-1993.

b. Intoxications:

3. Food production

The result of ingesting a toxin that is performed

in the food sample.

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 ofselected foods.

SILLIKER LABORATORIES GROUP, INC••



I
I
I
I

I
I

8
• Practical HACCPfor Food Processors

b. Water activity.

TroDer. J.A., ChrIsClan, J.u.a. WOUr ActiPity andFood, Food ScIence and TeehnololY. Academic Press
1978

SILLIKER LABORATORIES GROup, INC••
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c. 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

I
I
I
I

Commodity

FoodI.1Ofell1n homes
110.. Alrige_ and
IllIllNIrioe<aIed

Potentially toxic
gentral.plCle. found

NpMf1I1II ............... ....",
~ ~

....-.Jal/clt qr:IopIvrrl
"..,...,. .......
.".. ,.un

I/IIbIMIlJI

Mperg/l.. fIMrAm..- ..,..",.
~ NpIIIaMI

~ .....
......"",...

F....un
II*'iU

~.. ,..,..""
IIIN. wiicfAIm,..,......

. ".,....-
"-!1i'1J6 PMdIIIm

'-w. ~

~

AIIWr/lI1J6 Pwit:ilillfl
'aw& .".,..
ot:ht.r:eus

AspetpMus "-trit::I1l11f1
'aw& C)'dqMIm
~ WidialMn
_aa>Iot Cl1l1inum

FuaMr.m UjlalSllll
sp«ie. i.andicum

1rtt:M

AspMgiM PlHlicilium
'"WS C)'CIopiurn
_lieder c:iltitun

_1Mi
dlw.o.MritJ.
pa'UtIS
fJ'Jb«uIum
mqueloi.
U'acae
WtfcIMn

JUPf/t(ll'1J6 ~1IIfl

lpecieS qdopir.m
F"";um

oqsporum......
Penicilium "'!*Vi'"""""" -....

Pot8ntlal
mycotoxin.

AlIalOllina.
DdYallllinA.
~;,.

patulin,
penlcIicadd,
cllrlnil,
OriHOfulYln,
allernlriol,.._...
Al1aIlIxI...
oc:InIollinA,
....Igmarccystin.
pawIon.
peniciIIc a:ld.
cilrinin,
peninn:,

PeniciIIic ecid,Iricholh__•

~'Illxlna
pouilIy0Ihw
JUpetpI...and
PeniclIium "",I,.

Aftalallins.
Ilo;cadd.
_.inA,
"""iIr.....
""",in
l*\idIic_

Patulin

I
I
I

3. Food production

SILLlKER LABORATORIES GROUP, INC••
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D. Algae:

• Practical HACCPfor Food Processors

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.

"1
v......
IOOOfIIIl

f:: Ii: .~
~. ;::.. • e••
~... ~.: ..~:
~. :t-.. •• -.
-. $:\. .:$
~\ 1:... ..::

.~. rG:· 8 .~:
~;;:. ... ...
4~~. ~... .-, :
~~: ..,:. :.-"~~
~~. ~.... .~i:· 'i. ; _..
Co·, ~.. • ./ :, '(I::' .....+-- "LPr'vIruIM

f
·,,;.. .~ e. J-

..=. '+':" :~....:.:. ,.....J (lymphogranUlolM,
" I • .... .." Paittaooell.

@..:.-:..:....••. :;'t'- ;, !o..~ 1,1dIomI) I7If111l
-..~~ :::~:.t;)aa:;- ~-

..

~..
04:•• Hooked .p...~,~t... Coiled ......~.rc' -01'/1
~':" Nucleic .cld

I
I
I
I
I
I

~..
~: ."".
~...
~~. @

4f({i.
~ ..
'Vi.···.....-.,..,v····",..ot'f'·...

•
•

.. Influenza, mump. 100 nlIl

... Adenovlru... 70 nlIl

... a.et8rloph.ge 15 X U IlIj&

.... Tob.cco _ ..10 280 It 11 lIII&

... v.now f."... 22l1l1l

~ PoUomyaUUa 12~

.... Foot • mouUI dl..... 10 lIII&

I
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

SPOILAGE

NUMBER
OF

BACTERIA

TIME

SILLIKER LABORATORIES GROUP, INC••
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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

+

-4C

No Growth

+

'. -- Food Poisoning
10 C (50 F) Bacteria

_ Thennophiles
70C

50 C (120 F)

...Temperature
Danger Zone

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

. 10'

I!
~ 10'

~
rn
"0 10 '
j
§ 10'
z

240' F

L..---,10----,20rl !eo ~o
TIme (mInutes)

i
100

I Thermal death time plot

I
100

I !
I
I.. _____1___-

~ 10
'8 I z-1S'F... ('

I, s I
1.0 I

I
I

I
1

0.1
220 230 240 250 260

Tempera1ure, 'F

I
I
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a. Pasteurization

Examples of pasteurization of foods

food PasteurizatlOD Schedule Target O~aniaD\

Milk 628 C (] 45-F) for 30 min. Q-~ rickettsiae
72" C (1615- F) for IS IllC.

Egga1bumin 56.7' C (134.1' F) for351111n. s.",..,....

Whole egg 60' C(14O" F) for35 min. $oIImo1ldM

Egg yolk 61.1·C 042· F) for 35 min. s.JlftOlldilz

Vinegar 6f1'. 66- C (140" -1St- F) Common spoilage organisml
IOn few secondl

Frankfurten 68" - 7t- C (154.4- -15!1.8" F) Common spoilage organismI
(lichieve>

Beer in CUll 60" C (140" F) Yealllllnd 1lIdic: acid baderill
orbottles lOr 15-30 minutes

b. Canned foods

The 12D concept used in thermal processing of canned foods

F.=I:1D

Number of Survivon if Initial Population
equals 1 Billion

Number of
D values

Total Number of
Microorganisms

Number of Surviving
Microorganisms

1 1,000,000,000 100,000,000
:1 100,000,000 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 1110
11 1/10 11100
12 11100 1/1,000

Ifinitial populalion = 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

-eft
A"iii

CISm 30
~c
~0--20c
CI)-c
8.. 10CI)

''tiS:=
0

0.2 0.4 0.6 0.8 1.0

aw

Determination ofwater activity

Clw = Available Water
= Vapor pressure of water in food

Vapor pressure of pure water

aw for pure water = 1.0
aw for milk =.97

% water in food is not the same as a w
ie: Milk = 87% H 20

SILLIKER LABORATORIES GROUP, INC••
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a. Dehydration

b. Addition of solutes

SILLlKER LABORATORIES GROUP, INC. •
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4. Vacuum packaging

Effect of packaging film on total bacterial count in ground beef

8

E 7
f!
Cl..
G)

c...
E 6.!!.
c
III
Cl..
0

0 5z
dI
0
-J

4

•

I
I
I
I
I
I
I

o 3

Storage Time (days)

SILLlKER LABORATORIES GROUp, INC••
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a. Aerobes/anaerobes

Bacterial category

Aerobe - an organism which has the ability to
grow in the presence of oxygen.
Minimum tolerated oxygen pressure .. 10" atm

Anaerobe - an organism which has the ability to
grow in the absence of oxygen.

Facultative anaerobe - an organism which
normally grows aerobically but can grow
anaerobically.
Minimum tolerated oxygen pressure = 10.12 atm

c. Chemical agents to control microorganisms in foods

1. Acidity

Categories of foods according to pH

Examples

Bacillus subtifis

Pseudomonas f/uorBscens

Clostridium botulinum

Clostridium perfringBns

Staphylococcus aureus

Escherichia coli

Salmonella

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

Gram-negative bacteria
~.,..cidophiIum
AlcdgtHIHf~
~coIi

~~(~)

Pr4tANAI ....
P..udotrtonM tfIItUgino$a
SaImoneIa PMIJlYphi
SIIIrncttNIa~

SaIrttotNIIa typhi
Setrafj.g man:eccens
ThiobaciIus thioo1ddMls
Vlbrlop8""~

MinImum pH

2.8
6.4
4.4
4...
4.4
5.6
4.5
4.5
4.0 ·4.5
4.0
1.0
4.8

Maximum pH

...3
V.7
V.O
V.O
11.2
8.0
7$
8.0
8.0·9.6
V.O
V$
11.0

SILLIKER LABORA TORIES GROup, INC. •
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Gram-polltlve bacteria
.. Badlua~·

Bacillus sublilis
BaQlua Qarothennophi/u$
CIo.tridlum boIufnum

Clostridium 6ptJtogel.-l
EntMlc:loccul .",.
BifidoI»t:terium biidt.Irt (l..Idob«iIus bifdc.m)
LIJdobac{lIus W.
Mi~.
Staphy/<x;oot;us .ureus
Str~ faecium
Streptococcus lactis
Streptoooccvs pyogenes

Ve.ltl
Candida pssudotropicaJi
HansenuIa canadtIMis
Sacxharomyc»$ t»nWisia4I
Saccharom~ fragilis
Saccharomyces pastoti
Saccharomyces .xiguus
SchizosaccharomyC8$ octosponJs
Candida kfllS4li
Hanseniaspora trl8lligeri
RhodotofU/a mucilaginosa

Molds
AspBrginus cryzae
P.nici1Ihnn italicum
Penicillium variabi1e
Fusalium oxysporum
Marasmus 100000us
PhycomyCQs

".11
4.5
52
4.7
5.0
4$
3.8
3.8· ...4
5.6
".0
4... • ...7
4.3 ·4.8
6.35

2.3
2.15
2.35
2."
2.1
1.5
5.45
1.5
1.5
1.5

1.6
1.9
1.6
1.8
2.0
3.0

9.3
8.5
S1.2
8.5
11.0
10.&
7.2
7.2
8.1
9.8
92
9.2

8.8
8.6
8.6
9.05
8.8

7.05

9.3
9.3
11.1
11.1
6.8
7.5
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a. Organic acids

Concen~rations of undissociated acid (in percent) required to inhibit selected
microorganisms

Organic acids Yeasts Molds Enterobacteriaceae Micrexol:Caceae Bacillaceae

Ac:etlcKid 05 0.1 0.05 0.05 0.1

Benzoicadd 0.05 0.1 0.01 0.01 0.02

Propionic Idd 0.2 0.05 0.05 0.1 0.1

Sorbic add 0.02 0.04 0.01 0.02 0.02

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

pH

Organic acids 3 4 5 6 7

Acetic.dd 98.5 84.5 34.9 5.1 0.54

Benzoic add 93.5 59.3 12.8 1.44 0.144

Otricadd 53.0 18.9 . 0.41 0.006 <0.001

Lactic add 86.6 39.2 6.05 0.64 0.0064

Propionic add 98.5 87.6 41.7 6.67 0.71

Sorbic.ad 97.4 82.0 30.00 4.1 0.48

SILLIKER LABORATORIES GROUp, INC. •
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b. Preservatives

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

ADI' 'l)plcaI ...

SoI""1I1" .,.-11& -QNlC.
pl:a (aml1l1Op1) ...."wL) (-1!k&I EJIuI...., .....

AcetlcllClel CH,COOH os VeI'/oollal>M NDlllm1lecl Nolimll PIlC1<insoI-.c.1U one!
wptaWo! prod1KIa

SocIhllncn-ate • CH, COONaCH, COOH}tJl 4.7S VeI'/~U"M Notllmlled 400ll Bread udIMbr)'
pud-

SocIiIlli\ MnzoMe' 0- COON. Co2 50050 5 1.&000 I'icld-.IlCld_I
salads.1IIll1pnNrvecl
fiIlI,fnait;u-.1Ol'l
drinks, ja....,1IIIrJUb*

CIlJicadd (COOl II 01, C.(OHXCOOHKH,COOJ I 3.1 Veryooluble Notlimlled Nolimll 50Itdrillb

Iaetkacld CH,O.JOHCOOH 3.1 V~lOlubJa Nat limited Sa limit Salael auma ancI
-yannaile

Sodium propIonalol' CH,CH,COONa U Very lOlubJa 10 1-3,000 Brad. bakfty _ do.-

pudlK\.o

Sor1llc llClel CH,CJ~.Q101-oJCOOI J u 0.16 aDO 2S 1- 2,llOO Fnohand~
(Jndueling K solO choeoe. cIairy procIuClS,

1laUly prodUCll, fnalt
jui-. acicI .._ ancI
ulads. jams. jeIlies.lOft
drinks, -san-.
semipreservecl &h. ancI
_t procIUCIi.

• ADJ- Acapt.able Dally Intake

• Source ofacetic adel.

• Sourceof benzoic add.

• Source of propionic adel.

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

OM 1.0M 105M

'.' • • •• • •
• • • • • • •
• • • • • • • • •

pH • • • • • • • • • •
• • • • • • • • •
• • • • • • • • •

• • •
2.0M 205M 3.OM 3.5M

10

8 • • • •••
• • • • • • • • • •pH
• • • • .. • • •6 • • • •
• • • • • • • • • •

4

10 30 37 45 10 30 45 10 10 30 45
20 20 31 20 20 31

TEMPERATURE 0 C

2. Oxidation reduction potential

a. Aerobes/anaerobes

Growth characteristics according to oxygen requirements

A • Fairly strict anaerobe
B - Less strict anaerobe
C • Facultative aerobe - anaerobe

o - Microaerophilic
E- Strict aerobe

ABC D E

SILLlKER LABORATORIES GROup, INC••
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b. Modified atmospheres

.Effect of storage in COz enriched atmosphere (50% COz, 25% Oz,
25% N2) on microbial growth on pork loins vs. that of storage in air;
both at 1°C

11-------------,
•
7

- 8 650!
8 i 5
.i~...
ii! 4
-0
S).
-Eo u 3
tll ..o •
..Ie.

2

1

. "-:,

I
I
I
I
I
I
I

D L-__-'--__-'--__-'--__""---a

o 5 10 15 20

Days of Treatment
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SESSION Two

Microbial Ecology of

Food Processing Environments

." ".

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

• Practical HACCP For Food Processors
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D. Processing environment

Factors leading to microbial growth

Inoculum

/

II. Role of Cleaning and Sanitizing

A. Cleaning: Rem"oval 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 ofEnvironmental Microbial
Growth Through Cleaning & Sanitizing
9~ ..,

81-----------1
71----------l61- --1

SI-----------1
41------------4

31------------4
2 Baseline

lL-"'-.-X-liI:;'-'-x:,-,¥--X..-1

TIDIC

Ineffective Cleaning & Sanitizing

~--------~ Baseline

Time

33

No Control ofEnviroomental
Microbial Growth

~~ I - 1
I

Baseline

Tune

Effective but Infrequent Cleaning & Sanitizing

l--'ft'o----IIIit1--.....Baseline

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

SILLIKER LABORA TORIES 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

ildSurface

~ood, S.K and E.A. Zottola. 1994. Biofdms 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

c. Substratum

d. Growth

• Practical HACCP For Food Processors
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e. Colonization

(a) Bulk fluId

O~~
c:::::,O <:)c::>
""·':·!':~:l:,i:. ~
,·i_II,II·I···~'I .• I· ..··t

. • ,I.. • ,. I ."

(b) <:"... 0
.c:::::, "J c::>

(c)

(a) At time zero, a mixed culture of cells isin the bulle fluid above the luriace. (b) Over time,
primary colonizers adhere 10 the ludace. (c) The primary colonizers provide a favorable
environment allowing other microorganisms to adhere to the lurface.

Hood, S.K. and E.A. Zottola. 1994. Biofilms in Food ProcessinG - A Review. Food Control (in press).

SILLlKER LABORATORIES GROup, INC.•
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3. Importance of biofilms

a. Difficulty of remov~1

b. Resistance to sanitizers

Resistance of biofilms to sanitizers

24

£Uteri. fflOmu:ytOS

- - - adherent microcolonies
•••••• adherent .ingle celli
___ planktonic celli

•4

200 ppm
IIeDZ)1akoaium

d1loride\
\
\,..
""'-'-------- ............

'" .....

••••••, .. . ..
•••

••......• •

o

2

o

,

1

......
~ 3
Q

~
,.J ..

Time (min)

From Frank, J.F. and R.A. Koffi. 1990. J. Food Prot. 53: 550-554.
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v. Dry Cleaning Operations

A. Description of operations

Dry processing operations

39

B. Control measures

1. Sources of moisture

SILLIKER 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

Co Wet clean only when necessary

Control procedures in dry processing facilities

SILLIKER LABORATORIES GROUP, INC••
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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.

10 16 20 26 30 36 40 46 60

:i
u

10

36.,.-------------

30 +----..--------
26+----~Ir_--------

20 T-----1'---;.-=-'k~----

16+----I------~~~--

10 +---+----------.;;.~

6~:!::L--------=
O+-...,.-r--r---r-.,.--r-r---r---,.---.

6

Time, Minutes

• System started

From Heldman, D.R., Hedrick, T.L and Hall, C.W. 1966. Population sources and control ofair
borne microorganisms in dairy plants. 17th Internationals Dairy congress, Munich
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VII. Location of Raw Material and Finished Product

A. Plant design

B. Tramc pattems

1. Employee

2. Equipment

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 Englneerinl for Foocl Safety and SanItation; A Guide to the SanItary DeSip ofFoocl

Plants and Foocl Plant Equipment by Thomas J. Imholtc, 1984 Tecboical Institute ofFood 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

• Practical HACCPfor Food Processors

Pipe

Note:
Inaccessible

Insulation

Wall

Wrong

..
:;~.:~:".... ~ .. •• o'

:~:~::...' ........ ~

:~'.:...:....;.-

...:.:~... •e.
0 •••••

:~:{'.
:•... :.....•.
·~t·;;: ~
":.~.,...•....• .-...•....
• "0 ... '•••• o•. ......... ,
'.'1.\ ...•.."............'

Right

Pipe

From Engineerinc for Food Safety and SanItation; A Guide to the SanItary Datp ofFood

Plants and Food Plant Equipment by Thomas 1. hnho1te. 1984 Technical Institute ofFood Safety.

3. Minimize cross contamination

SILLlKER LABORATORIES GROup, INC••
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4. Efficient and effective climate control

a. Temperature

b. Humidity

Co Quality

d. Flow

5. Effective waste removal

a.

b.'

c.

Solid waste

'Liquid waste !!. sanitary, sewer

Floor drains

CovedTUe

........
. . .'.:cit'~'

.'...•.':. ". ~~;.:~.:~::.
• •• • 41. , •• " II •• '

.;., ., '. .. ,.I.' ·..·.. :. . ..
. ;: ~ :.:.. 0- . :'.~"' ~, '. .. "~' .•..,....,~....... .::.; .
.•••. ".!•. ~.,~..• , t: .•.•., ...•. .. 1 ••••••••• 0 °
•••••••I ••• '.o:···,·····!l· ••...••.•.••....• "

Coved

Cay TOe Cut In Concrete
I

I

Round

I
I
I
I

From Engineering for Food Safety and SanItation; A Guide to the SanItary Design of Food

Plants and Food Plant Equipment by Thomas J. Irnholte. 1984 Technical Institute ofFood Safety.
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6. Service lines

a. Service lines for equipment

b. Service line lofts

SILLIKER LABORATORIES GROUp, INC••
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B. Equipment Design

Key Considerations: ,

1. Sites where microorganisms can lodge and multiply

a. Ledges

i. Eliminate product zone ledges on equipment

-
I
I
I
I
I

From Encfneerinl For Food Safety and Sanitation; A Guide to the Sanitary Design ofFood

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

SILLIKER LABORATORIES GROup, INC••
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ii. Structural shapes that have an impact on sanitation

Aqellron Channel

U ~ c=1I [ u---iJ ~

Yes No Yes No

I D---a T JL
Yes No Yes No

Beam Tee

From Enzineering Cor Food Safety llIld SanItation; A Guide to the SanItary Daten oCFood

P1llIlts llIld Food P1llIlt Equipment by Thomas J.Imholtc, 1984 Tecbnical Institute ofFood Safety.

. iii. .. Equipm·ent mounting pads

Yes No

Mounting pads

From Enlineering Cor Food Safety and SanItation; A GuIde to the SanItary Design oCFood

P1llIlts and Food P1llIlt Equipment by Thomas J. Imholtc, 1984Technical~ ofFood Safety.

SILLIKER LABORATORIES GROUp, INC••
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b. Avoid product accumulation in dead end areas

From EngIneerin& for Food Safety Uld SanItation; A GuIde to the SaDitlu7 DesI&n ofFood

Plants UId Food Plant Equipment by Thomas J. 1mhoJte. 1984 Technical1Dstitutc ofFood Safd.y.

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

FoodProcessing Equipment, May 1983, Technical Manual No.7

SILLIKER LABORA TORIES GROUP, INC. •
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c. Seams

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

From EftIIneerinl for Food Safety lIIId SanItation; A GuIde to the SanItary Daten ofFood

Plants and Food Plant Equipment by Thomas J. Imho1te, 1984 Tedmical Institute ofFood Safety.

ii. Pittsburgh seams

PittsblU"lh
seam

~rom Engineering for Food Safety lIIId SanItation; .~GuIde to the Sanlta,ry Design of~ood

Plants lIIId Food PllIIIt Equipment by Thomas J. Imho1te, 1984 Technical Institute ofFoOd Safety.

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

SILLIKER LABORATORIES GROup, INC••
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2. Accessibility and cleanability

a. Void areas

i. Eliminate

ii. Seal

iii. Provide access to aU areas of equipment

I
I
I
I
I
I
I

b.

From En&tneerin& for Food Safety and SanItation; A GuIde to the SanItary Desl&n ofFood
Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Technical Institute ofFood 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

CouPIin&

i_'I--~~_...1j1
1"

Sheet metal euard

Base
I plate

From Englneerinc for Food Safety and 8lInItation; A GuIde to the 8lInItary Design orFood

Plants and Food Plant Equipment by Thomas J. Imholte, 1984 Tecbnicallnstitute ofFood Safety.

c. Cabinets

i. Drainage

ii. Prevent accumulation

d. Conveyor and pulleys

i. Belt conveyors

ii. Screw conveyors

iii. Bucket elevators

iv. Pneumatic

SILLIKER LABORATORIES GROUp, INC••
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v. Pulleys

Bit··
SedionCC

From Englneerinl for Food Safety and SanItation; A Guide to the SanItary Design ofFood

Plants and Food Plant Equipment by Thomas J. Imholte. 1984 Tecbnica1lnstitute ofFood Safety.

SILLIKER LABORATORIES GROup, INC. •
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3. Protect from contamination

a. Idler rollers

From The Campden Food & Drink Research Associatioo.HygienicDesign of

FoodProcessingEquipment, May 1983, Technical Manual No.7

b. Motors

From The Campden Food & Drink Research Associatioo. Hygienic Design of

FoodProcessing 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

B. Wet vs. dry environments

SILLIKER LABORATORIES GROup, INC••
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C. Soil and soil deposition

D. 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

61

a. Alkaline compounds

b. Phosphates

I
I
I
I
I
I

I
I

4.

c. Wetting agents

d. Acids

i. Organic

ii. Inorganic

Typical detergent formula

SILUKER LABORATORIES GROup, INC. •
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E. Principles of soil removal

1. Fat removal

2. Protein removal

3. Carbohydrate removal

4. Mineral removal

• Practical HACCPfor Food Processors
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F. Methods of application

Factors affecting the selection of cleaning systems

•
I
I
I
I
I
I
I
I
I

HPLV = High pressure- Low volume
LPHV =Low pressure - High volume
CIP = Clean-in-place

*Vessel only, not pipeline
Y = Ideally suited,
(y) = May be suited, if managed properly

N =Inappropriate

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

A. Sanitization

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 Eo coli (ATCC 1129) and 75-125 million
S. aureus (ATCC 6538) within 30 seconds at 70-75~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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•
I
I
I
I
I
I
I
I
I

Comparison of commonly used disinfectants

Acid anionic
propertle. Steam Chlorine Iodophor. Quats aurfactantl

EfWve egainIt
Goode-·1lOIIM tIIlt Good Good Good

~(1KIica.

cIaUIdia, BaciIur.
~D=D=""

0IIIlI·fIIOM\'I lelt Good Good Poor
....... (£001.
~
pqcluaIraphs)

--- Good Good ,... Poor F8Ir

8edIriDPhage lest Good· Good Poor Po«

CorrDsiVII No Vet SligII., No Sligldly

NIecIId by hwd No No Sligh., TfIlIA-No Slighlly- TfIlI"'"

InildVII til skin Vet Ves VII._ No V..
people

AIIe*d by 0fgaIIlc No Most SomNhat Least Sclmwhat
IIIlIlW

~wllh: MateMI ...... 8lM:h, Anionic: -.ing CallDnlc
AIIIIliw til aminM, siVIIr ""'.IOIjlS. IUrfaclanIS
highl8mpl. RfI-'s wood.cto... and Ilkaline

cellulase. detefgenls
nrton

8lIbIit)' of use NOl Dissipates Dissipates St-*
lIOlUlioll applicalble rapicIy slowly Stable

StablilV' In hot NOl Unltlllll; Highly $1abIe
IOkIlion (>66"0) applicable some \IllI1Ible StIIlIe

campounds
stable

LeaVIII ache ntsidue No No Ves Ves
Ves

TUistorac:1iVII Unnecessary SlI'IIpIe SlI'IIpIe DIlticult
I'HiduIl clwmic.l DiIIicuIt

UeldmuIn....,.1 No limil 200 ppm 25 ppm
pennlttlId by USDA 200 ppm
and FDA w/Q rinse •
Cost Expensiw Cheapesl CMap Upe/lliVII

EIIective '.1
Expensiw

Ves Ves No· No
-..n1pH Ves

.. 400 PIlIlI dodecyt benzRM sulfOllale. 200 ppm sodium salt 01 oIInic add.
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B. 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

SILUKER LABORATORIES GROup, INC.
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4. Effect on pH on chlorine

100

10
Available
chlorine,

present as 10
HOCI,%

40

20

o 1 2 a 4 • • 7 • • 10 "

pH

5. Hypochlorous acid reactions

8. Organic matter

G.5

StarchS%
Soln.

SILLIKER LABORATORIES GROup, INC••

4.5

1JI

.1.5 ~_..&..._--L.__......_..a..._""", ,--_"&"'""
0.0

.J.'

Loc of
Percent

Survivon '.0

The effect of organic matter on the germicidial acitivty of chlorine

b. Ammonia and amines

I

-
I
I
I
I
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6. Breakpoint chlorination

• Practical HACCPfor Food Processors

6

5

3

2

1

c. Iodophors

t 2 3 5 fi 7 8

D. Quaternary compounds

E. Acids anionic surfactants

F. Chlorine dioxide

G. Peracetic and peroxyacetic acids

SILLIKER LABORATORIES GROUp, INC••
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.SESSION FOUR

Introduction to HACCP

SILLIKER LABORATORIES GROUP, INC••



70
• Pradical HACCP For Food Processors

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 . 1(, OF KNOWN NO. OF 1(, OF·KNoWN

PLACE OUTBREAKS PLACES OUTBREAKS PLACES
•

FOOD SEIMCE EST. 1285 T1 425 57

HOMES 327 20 245 33

FOOD PAOC. Pu.NTS 62 :I 75 10

OTHER I UNKNOWN I 115 IlI5
UNSPECIfIED

TOTAL 227G 100 1440 100

I U".IIEPf. tY1lEALnt. _lION AND WEU'AAE. 1t1S-1i.
I _lllANOWBI'AAE. CAIIAOA, '''''''78. 1m.

SILLIKER LABORATORIES GROUP, INC••
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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

Systematic Management of Food
Safety and Quality

SILLIKER LABORATORIES GROUP, INC••
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C. The origins of HACCP

1. National Aeronautic and Space Administration (NASA)

2. The Pillsbury Company

3. 1971 National Conference on Food Protection

4. The FDA's low acid canned food regulation

5. The International Commission for Microbiological
. Specification for Foods

6. National Advisory Committee for Microbiological Criteria
for Foods

SILLIKER LABORATORIES GROup, INC. •-
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III. The Importance of HACCP to the Food Industry

A. Systematic approach to hazard assessment

B. Comprehensive system for prevention of food safety hazards

C. Focuses on the factors specifically affecting food safety

D. Permits more effective use of resources

E. Integration ofHACCP into existing food safety programs

-
I
I
I
I
I
I
I
I
I
I

F.

G.

H.

J.

K.

Favorable costlbenefit 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 developmenfofsafeonew 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••
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IV. Definitions for HACCP

• Practical HACCP For Food Processors
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v. The Seven Principles of HACCP

• Practical HACCP For Food Processors
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VI. HACCP Logic Sequence

77

I
I
I
I
I
I
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I

VII. HACCP Team Assembly

SILLIKER LABORATORIES GROUP, INC••
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SESSION FIVE

Identification of Hazards

SILLIKER LABORATORIES GROUP, INC••
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I. Identification of Hazards

A., Purpose of the hazard analysis

Tbe Hazard Analysis consists ofan evaluation ofall procedures concerned with tbe
production, distribution, and use of raw materials and food products to:

1. Identify potentially bazardous 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 bazards identified

B. Experts in hazard analysis

A specialist in tbe bazards of concern bas 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

5. Predict tbe 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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I
I
I
I
I
I
I
I
I
I
I
I
I

2.

3.

Scope of process flow diagram

Verification of process flow diagram

SILLIKER LABORATORIES GROUP, INC••
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Flow chart for vanilla ice cream

,

;\~fI1rl CCPZ-M

t
l·t$~paf.a*9.:rX~Ja!:~fi¢i::::::J

1

-~i'l;
.. ..... .::::.':, : ..•.•:.~., '. ......: .•.. :..-.
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Flow chart for meat products

a site af .1 CClftUIII U""
• sit. of -s CClftt..I U ....

CCP , • EffecUw CCP
CCP 2 •.!lat abIolute

I:-~I _.. I I-I
.J, ~I fEED lliLLO~ ..sstl . .

J.

I
I
I
I
I
I
I
I
I
I
I
I
I

"'-_......I R::!:::E~L-..r-~.....J
I tIISIAIIOAT J CCP 2

(
-P;E~;H-'-~c;;.~c-] -

ACID/IACTOCIDE
----------
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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 offoodbome disease outbreaks and cases
by etiologic agent (1973-1987)

OUtbreakl cau.
EtiologIc Agem No. % No. %

....CTERIAL
Bat:iIuII_w li8 2 1.123 1
itIIt»IIa • c1 413 c1
~ li3 2 1M7 1
~bofuinum 231 • .N c1
CbIfl'ldUn pMfting_ 1110 7 . 12,234 10
~coI 10 c1 1,187 1
StinondI 7110 28 liS.86ot 4S
~ 1a. • '.,3llV 12
~.",.us 367 13 17,24 ,.
Stlwpfacoccw, lIlllUP 10. 12 c1 1,017 2
ShptallOcc:w, oilier 7 c1 24 c1
Vifri) choIerae 6 c1 016 1
Vifri) choIerae, non·e)1 2 c1 11 c1
Vifri)~ 23 1 as c1
Y4HIiQ~a Ii c1 767 1
0theI' bIICl.erlal 7 c1 373 c1

Tolal blderial 1,869 66 108.1106 87

VIRAL
Hepdlillo. 110 • 3.133 3
NotwaIk virus 15 1 6••7. 5
OIhervlral 10 c1 1.023 1

Total viral 135 Ii 10.630 I

PARAsmc
GianI~ Ii c1 131 <1
TtichlneI• ."nli. 128 Ii 843 1
0lhlIr parasitic 7 c1 30 c1

Total PIIulIlc 1~ 5 1,Oa.

CHEMICAL
Ciguatoxin 234 8 1.052 1
H..", melaIa <16 2 753 1
Monosodium glulamll. 18 1 58 <1

. Mushroom pollOning • 6t. . ~. .169 ..<1
.Paralylic aha.-.h poisoning 21 1 160 <1
Hiltamina f.h poisoning 202 7 1,216 1
Other eII.mical 115 • 1,046 1

Total chemlcal 697 2S .,~ •
TOTAL 2,841 100 124,11114 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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2. Ingredients

• Practical HACCP For Food Processors

3. Intrinsic factors

SILLIKER LABORATORIES GROUp, INC••
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4.

5.

Processing procedures

Microbial content

SILLIKER LABORATORIES GROup, INC••
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6. Facility design and construction

7. Equipment design, fabrication, and·installation

SILLIKER LABORATORIES GROUP, INC••
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8.

9.

Packaging

Sanitation

SILLIKER LABORATORIES GROUP, INC. •
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10. Employee health, hygiene and education

11. Conditions of storage between packaging and the end user

12. Intended use

13. Intended consumer

SILLIKER LABORATORIES GROup, INC••
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II. Risk and Severity Assessment for the Hazards Identified

A. Severi'ty

1. Seriousness of the hazard

. 1~ .. Trivial

I
I
I
I
I
I
I

B. Risk

l.

2.

Likelihood of occurrence

Frequency of occurrence

.- .•..

SILLIKER LABORATORIES GROUP, INC••
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C. Ranking of hazards

1. Classes of hazards

• Practical HACCP For Food Processors

D. Categories of risk

SILLIKER LABORATORIES GROUp, INC••
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SESSION SIX

Critical Control Points (CCPs)

SILLIKER LABORATORIES GROup, INC••
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I. Principles Governing the Determination of CCPs

A. CCP decision tree

Is control at this step necessary for safety?
Yes

1

No
~

!
No ------~~ NotaCCP

ModifY step, process or product.

i
Yes

~

---~~ Stop

No

No ---+~ Not a CCl --~~ Stop

No

Yes ---+~ Not a CCP ---+::----•
B. CCPs and hazards are directly related

SILLIKER LABORATORIES GROUP, INC••



95
+ Practical HACCP For Food Processors

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

CCP2

CCP2

•

14----- CCPI

Slicin~. packagong

o 1+-----CCP2
L-_~._---J

Stor,ng. distributing ......----CCP2

o indicates a site of minor contanllnation

• indicates a site of major contamination

CCP I effective CCP. CCP2 not absolute

ICMSF. Microorganisms in Foods, Application oftbe bazard analysis critical control point
. (HACCP) system to ensure microbiological safety lind quality, Blackwell Scit;ntific
Publications, Oxford, 1988. .

B. Reduced temperatures

1. Refrigeration

2. Freezing

-

•
SILLIKER LABORATORIES GROup, INC. •
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C. Reduction in water activity

1. Dehydration

Flow diagram for production of dried-egg pasta
• CCP2

/+--CCP2

CCP2

. CCP2

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 control point
(HACCP) system to ensure microbiological safety and quality, Blackwell Scientific
Publications, Oxford, 1988.

2. Addition of solutes
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D. Acidification

1. Fermentation

2. . Acidulation

ANM.fSIS OF ASEPTICAlLY PACKED TOMATO JUICE

STAGE I: flllOl Di.gr••

(Check on pH; adjust
with citric acid
to 4.2)

(95·C/1.5 IlIfn)

CONCE/(TRATEO TOMATO PASTE

I
I

ASEPTtt PACK

__J.
T

DILUTE TO
REQUIRED IRIX VALUE

PROCESS

1
P.Ckin~ _Hy:lrogeo .. Heat 0 FIll
Materia1 Peroxide j

STORAGE

From The Campden Food & Drink Research Association, Guidelinesfor the EstabUshment ofHIl'lJU'd
Anlllysis C,iticlll Control Point (HACCp), Reprinted February 1991, Technical Manual No. 19

SILLIKER LABORATORIES GROup, INC••



98
• Practicol HACCP For Food Processors

Ill. Criteria for Control of ecps / 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
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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~ 30 minutes
161°F 15 seconds
191°F 1 second
194°F O.S second
20lOP 0.1 second
204°F '0.05 second
212°F 0.01 second

150~ 30 minutes
166~ 15 seconds
191°F 1 second
194°F O.S second
201°F 0.1 second
204°F 0.05 second
212°F 0.01 second

Temperature

155°F
175°F
180DF
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

-
•
I

Source: Frozen Dessert Processing Guidelines; Milk Safety Branch, U.s. Food
and Drug Administration. 1989.
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2. Water activity

Approximate minimum water activity (A,.) of
selected microor anisms

3. Acidity

4. Storage conditions

• Temperature
• Humidity
• Modified atmosphere

5. Label instructions

Safe Handling Instructions
This product was prepared from inspected andpasS8d meat and/or
poutlry. Some food products mal' contain bacteria that could cause
illness it the product is mishandledor cooked improparfy. For your
p«Jlection. tollow these safe handling ins/ructions.

Keep refrtgerated or frozen.
Thaw in refrtgerator or microwave',

~
Keep raw meat and poultry separate tram other foods.
Wash workIng surfaces (including culling boards).

• utensils. and hands aller Couching raw meat or poullry.

...-_""'~ Cook thoroughly.
~
11\ Keep hot toods. hot Refrigerate leftovers
f:7"--- immedIately or discard.

SILLIKER LABORATORIES GROUP, INC. •



101
• Pradical HACCP For Food Processors

IV. Establishment of Specific Control Procedures for CCPs

A. Based on technical knowledge about hazards

B. Process development

c. Process design and engineering

D. Procedure development and validation
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v. Monitoring of CCPs

Control Chart A: Process in Control

• •
--~------------------------

Lower control limit

Control Chart B: Process in Control

Upper control limit

--~------------_!_---------

16 18.20 22 24 26 Batch no.
• ••

•

•• •.... •~ • • •.. •:> 12
E1"6· 2 4 6 8 10 14.. •~ •• •
~ • ••

• • • •
•

--~------------------------

Lower control Hmit
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Control Chart C: Process Control Lost Due to Upward Trend ofMean

UPlMr cont:roIlimit

--~----------_._-~-~-------•••
t • •; .
111 146'~"t-I7"-7~l;-L7-"~.J-.t~;7-L,*",L.£.~::-l:~-,b.L....,,~--! . 2 : ; : • 12 ''1 16 18 llatchno.

--~-------------------~----

lower control limit

Control ChartD: Process Contr9l Lost Due to Excessive Batch Variability. . .. '. .

••-j~==~~:~-------~---~-------•
•

• •
- \"----------- ------..----- ---

Lower controlltm't

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

1. Visual observation

2. Sensory-evaluation

3. Physical measurement

• Practical HACCP For Food Processors

4. Chemical testing
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s. Microbiological testing

105

B. Monitoring records

1. Accurate

2. Complete

3. Retention
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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

5. Release product

SILLIKER LABORATORIES GROup, INC. •
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SESSION SEVEN

HACC~Workshop
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Logic Sequence for Application
ofHACCP

Assemble the HACCP Team I.
.L.

Describe Product I

Identify Intended Use I
Construct Flow Diagram I

.L.
On-Site Verification ofFlow

Diaeram

List All Identified Hazards Associated With Each Step
and

Consider Preventive Measures to Control Hazards

Identified
Hazard
Biological
Chemical
Physical

Step
Preventative

Measures (PM)

CCP Decision Tree

Modify step, process or product.

No i
! ~ Yes

Is control at this step necessary for safety?
Yes

1
1
No --------+. NotaCCP ----'-'... Stop
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No

No ---+~ Not a CCP ~ Stop

No

Yes ---+~ Not a CCP
~~

---+~ Stop ,:'

Establish Critical Limits for Each CCP

I Establish a Monitoring System for Each CCP
~

Establish Corrective Action for Deviation that
May Occur

Establish Verification Procedures

Establish Record Keeping and
Documentation

SILLIKER LABORATORIES GROUP, INC••



HACCP Description Chart

Product: Vanilla Ice Cream
-~

"'.--C)

Plant: IDFA

.....1;1••1•••••••
CCP 1 Microbiological Temperature ::; 45° F Every tanker QAlQC office Intake operator Reject Indicating

Dairy Chemical- . thermometer
Ingredient Drug Residues ~ -lactam No positives Every Tanker QAlQC office Intake operator Reject Calibrate test
Receivin~ (raw milk) screenin~ kit
CCP 2 Microbiological Temperature ::; 45° F Four times QAlQC office QA Technician Investigate Recording vs.
Dairy Time::; 72 hours dairy! cause and indicating
Ingredient adjust thermometer
Storage

CCP3
Pasturization

Microbiological Temperature

Time
~ 175° F
~ 25 sec.

Continous Production

office

Pasteurizer
operator

Flow divert,

recirculate,
and heat

Seal checks,
timing pump,
indicating thermo

calibration

CCP4
Metal
Detector

Metal Fragments IMetal
Detector

Zero (limit of

detection)

Continous QAlQC office IPackaging
operator

Reject, locate

source

Detector
calibration

CCP5
Meltdown

CCP6
Rework
Storage

IContinous
recording
thermometer

Microbiological

Microbiological

Temperature

Time

Temperature

Time

If> 45° F and

< 140° F,
::; 4 hours

::;45°F

::;72 hours

Four times
dairy!

Four times
dairyl

QAlQC office I QA Technician

QAlQC office I QA Technician

Investigate

cause and
adjust

Investigate

cause and
adjust

Recording vs.

indicating
thermometer

Recording vs.

indicating
thermometer

~

~
~



HACCP Descriotion Chart

Product:

Plant:

~
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SESSION EIGHT

HACCP Workshop
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SESSION NINE

HACCP.Workshop

i!lililililllllllll~II:lli!!llilllllllililllllllllll:1IIIIIII11111
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.. SESSION·TEN·

HACCP Team Assembly

SILLIKER LABORATORIES GROUP, INC••
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I. Prerequisites to HACCP

A. Management commitment

B. .Established QAlQC 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 materiaVingredient control

4. Microbiological testing

5. 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.
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II. Steps in Implementing a HACCP Program

A. M~magemen~ makes a proactive comnlitment.

B. Responsibilities are assigned

RACCP team leader

C. A RACCP team is established

Get "buy-in" from other departments

D. Enlist outside expertise

1. Facilitator

2. Consultant

E. Train team in HACCP principles and system

G. Description and intended uses of

1. Products

2. Ingredients

H. Develop detailed flow charts

L Verify flow charts on-site in plant

J. List all hazards associated with each step in processes

K. Develop HACCP plan

SILLIKER LABORATORIES GROUp, INC••
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L. Phase-in plan

• Practical HACCP For Food Processors

M. .. Verify program once implemented

Outside audit
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III. Selecting the Team

A. Team leader

1. Supervisory skills

2. Organizational skills

3. Technical knowledge

B. Members - knowledgeable representatives of various departments

1. Manufacturing/operations

2. QC

3. Research and development

4. Engineering

5. Maintenance

6. Sanitation/clean-up

7. Distribution

8. Employees

C. Members gain knowledge and experience in HACCP system

D. Members serve as communication link with rest of plant

E. Develop "ownership" in HACCP plan

F. Team assists in the implementation of HACCP plan

G. Team assists in the training of employees in various departments

H. Develop in-house expertise in HACCP to deal with customers/regulators
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:>ff\ IV.
\, \,

Train HACCP Team

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 ofHACCP." (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
conceivable 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." (Vll C. 5.)

VII. Microbiological Testing in the Plan

A. To confirm the effectiveness of the plan

B. For environmental testing

C. Testing of raw materials and critical ingredients

D. Verify CCPs

E. Verify safety of finished products

F. Testing during verification audits of the plan
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"VIII. Causes for Failure of HACCP Plans
'\\/\

\,

A. Lack of true commitment

B. Lack of the necessary organization to support plan

C. HACCP not truly' understood

D. Poor communications

E. Lack of training

F. Lack of ownership in plan/no buy in

G. Failure to identify hazards and CCPs

H. Plan too complex

L Responsibilities not clearly defined

J. Failure to verify that the plan is working properly

K. Failure to change plan as needed

SILLIKERLABORATORIES GROup, INC.•
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SESSION ELEVEN

Maintenance of the HACCP Plan
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I. HACCP -- A Dynamic Document

\f\{''J
\V

A. Upda~e plan where there is a change in:

1. Raw materials, ingredients, or formula/recipe

2. Equipment, process, facility,· or flow chart

3. Cis, CCPs, monitoring, or corrective actions

4. Packaging, storage, or distribution

5. 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.
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II. 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.

B. 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 ofHACCP 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.

III. 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" ofRACCP. One of the many strengths ofHACCP 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.

SILLIKER LABORATORIES GROup, INC. •
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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 ofverification, 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 p'erformed 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.

2. 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.

3. 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 ofview. Annually,
the audit should be done by an outside HACCP consultant to again
benefit from their broader expertise.

4. 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 ofFood Microbiology.
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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.
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C. Companies develop their own HACCP Verification Checklists for
auditing their supplier' HACCP plans. This is an example ofwhat
one large company developed and used for this purpose.

HACCP Verification ChecklistSUI'PUEJl: __

:ua--:-----
AUDnOII:

AIlEA RECORDS to IE AUD/IB) YES NO
HACCf' Iso com ed NACMCf HACCP DIan OYOlIoble? Date:
PlAN Does tl'MI Ian ldentilv the SUCOiefs oroduct?

Doesttoe include a Dfoduct ai"d Intended Iae?
Does the Include a rcNI materialist or 1st?
Does the Includeol\OW~ot~wlIt\ CCFs?
DoestIVJ P Include 0 OlOduet hazard assessment?
Doesthep Include CCP's and Imlt
DoestIVJa an IncIud8 monltorino methOd and for each CCP?
Does the p an Include conectIYe aetton for each CCP?
Doestnep an Include rllCOfd k and for each CCP?
DoestIVJp an Include a WlIIcOtton pIOn. and f8

Is 1MHACCP alan revoIIdoted wt\ltfl tIVJ DfOduct or ?
Has on lnc:IMduol Of team been assImvod to head lID the HACCP _1

MONITOllJH Are IistOfICCII recordS 0II0I0bIe and comDlete tor eoctl CCP?
Are IistOfICCIIlntemot -"k:atlon recordS avolable and ecmol8Ie?
Are I'listortcal mIcr-C11 recordS 0V0llabl8 and comal8te?
Are all tnese records InIIICIIed and dated bv 1MDeI10n r ?
PeriOd exarnlned:

AREA PIIOCEOURES to IE AUtlITED DURING PlANfTOUR YES NO
COllR£C1lVE Are devkJt\on recordS ovoIOl:lIe?
AcnoH Are ltlese recordS keot in a deviQtton file?

WIMe actiOn 0I0nS deV8loP8d and imf)lemented 10 craven! 0 f8CU1rence1

CO' Is a orocedufe written and imPlemented tor each CCP?
Is tna oerson resconsible for monitOlinO each CCP owore ot ltle crtticalllmlls .
and corrective ac1klns?
Are realtime measurements bAInt! recOfdecl for each CCP?

MICRO- Is 0 crotoePl written oncl edtor caltesttna
IlOLOOICAL on finished DKlduct?
TES1ING Is a crotoeol wrtlten and ImDlemented for environmental tedlna?

Are . al.ideineS belna met?
<Outside loboratOlV test methOdS and ,esults sl\ould be keot on file at ltle suoolief.)

COMMENtS:

PIeose ,&tIM to ltle reverse SIde at this document for detinltlOns and Y8fllIcotiOn ,esuIts.
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1. ANALIS IS DE RIESGOS

a. Descripci6n del Producto: Q,\1e,so c.'t\e.c:lclo..C"

Queso semiduro, madurado y su presentaci6n es en trozos
empacados en plastico al vacfo.

Ingredientes: Leche completa pasteurizada
Cultivo lactico: §llimtococcus lactis
Sal 20/0
Colorante vegetal

b. Quienes 10 consumen:

Para la mayorfa de la poblaci6n incluyendo ninos, ancianos
y enfermos que se les permita en su dieta.

c. Diagrama de Flujo

d. Riesgo identificado:

Antibi6ticos
S. aureus
Salmonella
E. coli--
L. monocytogenes
Campylobacter jejuni
TB
Brucella



DIAGRAMA.DE FLUJO PARA QUESO CliEDDAR

Recepci6n de la
leche cruda

Estandarizaci6n
de la grasa

CCP1 Recepci6n
ingredientes

I e

\ Almacenamiento I
PasteurizaCi6n CCP2

1

Coagulaci6n y
reposo en el tanque

.j.

Fermentaci6n ]., CCP3 11 Cultivo

1
iniciador

I
_____~~~~.::--I Color artificial

ICuajo If---~''

Corte de la cuajada I
{.

1 Calentamiento
....

Apilaci6n de la cuajada
y corte en trocitos (molino)

{

~------< Sal

Colocaci6n en moldes y
prensado

Corte y empaque

CCP4

CCP5

!Almac~namiento y Distribuci6n ICCP6



RACCP Description Chart

Product: Cheddar Cheese
600 c 30'

Plant:

[ I I I I I' I I
CCP1 rcrobi01691 Temperatura 4°C rada tanque ~Lab~~fiCiT Operador Rechazo rlibracionRecepcion 0 Acidez

ermometro
de leche.ufmicos: Sustancias No positive Cada tanque produc- Operador Rechazo it
cruda agu~ . inhibidoras cionantlmlcro-

blanos

CCP2 t"" - ITemperaturaI t,-;l°c

I
Continuo rfiCina QC r Operador ~Reprocesar Fosfatas.Pasteuriza- ~croblolo- tiempo

15 5~3 o' asteurizador utilizar chequeo delcion lCO
.roduccionara otro equipo

roducto
Chequeo del
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APPENDIX VI

List of Participants

NOMBRE lfOMBltB DB LA BMPllESA Y NO. NO. FAX
DI1U!lCCION TEL.

Amy Kuen Dong EL TAMAL, lOa. AV. 2~- :nu~~!) JJl/U4

63, zona 13, Int. 11,
Guatemala

CC::IL'lul:S AL'LuLU AGROVAL, S.A. lOa. Av. 2702991 2706061
Montalvan Sur 825, San Salvador,

E1 salvador

Ana TorQsa Artiga DEL TROPIC FOODS, S.A 1R41no lR414q
de Salmeron DE C.V. Km. 27

Carretera a SonsonatQ,
Co16n, El Salvador

Maria Teresa DEL TROPIC FOODS, S'.A 384100 384149
Pnrtil10 DE C.V. Km. 27

Carretera a Sonsonate,
Colon, El !;;i\lv",nnr

Patricia Bernal POLLO CAMPERO DE EL 2985166 2980053
SALVADOR, Plaza
Jardin, Antiqua Calle
a Stat Tecla, San
Salvador, El Salvador

Liz Murillo G6mez CIA. NUMAR, Barrio 2579666 2552892
Cuba, San Jose, Costa
Rica -_...

Ana cristina PRODUCTOS GERBER, C.A. 2258411 2248034
Astl1a s. S.A. (P.O. BOX 2070-

1000, San Jose C.R.

Ileana Espeleta PRODUCTOS GERBER, C.A " "
(Idem)

1'Ji"Inr.y QUi"In TNCA."P, C;;t'~;;tn;;t 7'17fi?- 71nC:;'Q
Roosevelt, Z. 11, 7
Guatemala, Gua.

Hector Cruz V. TIERRA FRIA, S .A. , 317879 344974
lOa. Calle 1-40, zona
9, Guatemala, Guate.

Anabella Escobar DESTILADORA DE 0845314 0845464
ALCOHOLES Y RONES,
stat Lucia, cotz,
Escuintla, Guatemala

Sdmlt:u eel [' I.' it:![, i FRUTALIA, 27 Av. 33- 760J48 764J.22
58, zona 12, Guatemala

Carlos Fuentes P. ALPAK, S.A. Rm 8. 370922 370922
Carr. Stat catarina
Pinula, Guatemala

Jose Carlos Pram ALIMENTOS KERN'S 562222
Km. fL C; Ci'lrrpt-pr~ al

i
Atlantico, Guatemala

. _. -

, vj
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I NOMBRE NOMBRE DE LA EMPRESA Y BO. NO. FAX
DIRBCCION TEL.

i

Maynor Ordonez KERN'S, Carrat.era al ~62222

Atlantica Km. 6.5 zona
18,Guatemala

I Br i ceydo Pere z; Oesti1adora de Alcoho- 0045314 00454G4

las y Rones, S.A.,
Camino Estaci6n FEGUA,
Sta. Luc1a Cotz.,
E5cuintla, Guatemala

Rosa Ma. ChClw COLTEC, g .A. , 12 C~llp ~R44?-

14-01, zona 1 43

Ma. Eugenia COLTEC, S.A. n .. "
I

Batsche de Ortiz I

I
Aracely Lujan T. SALVAVIDAS, S .A. , 3a. 27072

'Av. t'inal norte, fca.
I e1 Zapote, Zona 2,
I Guatemala, Guatemala

CaL"l roll;:; Rue1 DIGE5EPE, 6a. t,:alle 1- 320482- 320790
Marroquin Aldana 36, zona 10 Guatemala 3

Evelyn Zimeri EMPACADORA TOLEDO, 773515 773592-
CiJlz. Ac;Juilar Bo.treG
50-52, z. 11 Guatemala

I
Adolfo Sanz G. PROMECA, 5a. Calle 8- 713843 710664 I

'fl, 7.. 11, ~l1i'lt"p.mi'll.;\

Victor Manuel PROMECA, " n " II

Orellana E.

LUZ Marie urtega i:)AHOl..:A, :sa. calle 13- 0311!:l19 0311519
80, zona 1, Villa
Nueva, GuatemaJ.a

Indra Mara. Flores Pabrica VENUS, 13 Av. S16l?1
de Reyes 4-90, zona 1,

GUdtfd.lUa1.:l, GUdL~mdli:l

.Julio Rcb,;.rto EMP~CADORA TOLEDO, 773515
Catu B. Calz. Aguilar Batres

50-52, zona 11,
Guatemala, ciudad

Gladys Angelica MERCK CENTROAMERICANA, 922111 942954
Rodriguez Km. 13 Carretera

Roosevelt, Guatemala

Pedro Pablo Ng Ho INVERSIONES DE 934235
GUATEMALA, S. A. , Km.
16.5 Carretera
Roosevelt, Guatemala

6<::S9€L. G <::0S
r

t:I'lt:lW3J.'vlno dt:l:ll" I
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NOMBRE HOMBRE DE LA EMPRESA Y NO. NO. FAX

DIRECCION TEL.
Omar Dary iNc.;AJ:o', t:alzaoa 72:3762- 736529

Roosevelt, Zona 11, 7
Guatemala, Guatemala

Florida1me. Cano INCAP II tt tl "
I .Julio "R;r.?Irn(') AT,CaSA, KlIl. 18.5 0341759 0341662I

Morales Ruano Carret. a Sn. Jose
PinulA

Mario Rene Garcia TIERRA FRIA, loa. 317879 344974
Marroquin Calle 1-40, zona 9,

Guatemala, Guatemala ..
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APPENDIX vn

Workshop Evaluation

ASOCIACION GUATEMALTECA DE TECNOLOGOS EN AUMENTOS AGTA
"ANALISIS DE RIESGOS Y PUNTOS CRITICOS DE CONTROL (HACCP)"

30 NOVIEMBRE Y 01 DICIEMBRE DE 1994
I NCAP , GUATEMALA.

1. Se entero del Seminario por?

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

2. Cubrio el Seminario sus expectativas?

a) S1
b) A medias
c) No

)
)
)

3. EI contenido de la documentacion teeniea fue?

4. La .calidad del material y equipo audiovisual fue?·

a) Excelente { }
b) Muy Bueno ( )
c) Bueno ( )
d) Regular ( )

5. Como calificaria el desarrollo global del Seminario?

a) Excelente ( )
b) Muy Bueno ( )
c) Bueno ( )
d) Regular ( )

6. Evalue eada uno de los siguientes puntos, eoloeando una X en el lugar
que Ie eorresponde.

a) Programa/Contenido del Seminario
b) Atencion y Servicio de la sede
c) Comodidad del salon (temperatura,

sonido, iluminacion)

Sa. Averuda 15-45. ZOna 10. Torre I. Ofidna 304. Centro Empresartal. Tel. y Fax: (502-2) 337024
Ciudad de Guatemala. Guatemala. Apartado Postal8F. 01910. Guatemala.

U.S. Postal Address: AGTA M-333. P.O. Box 02-5345. Miami. Fl. 33102-5345
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(Cont.)

7. Es usted?

Asociado AGTA No asociado _ Estudiante _

8. Si no es asoc i ado , Ie gustaria recibir aplicacion?

SI No -----
9. Si desea recibir una aplicacion favor de indicar sus datos:

Nombre:
Direcci6n:

Tel:

10. Que Ie parecio el costo del Seminario?

11. Tiene ideas sobre otros temas de interes para futuros seminarios 0

actividades similares, en el tema de control de calidad 0 en otros
temas relacionados con la industria de alimentos?

a) _
b) _
d _

11. Que dias de la semana son mejores para atender Seminarios?

12. Que horario es mejor para un Seminario?

_____ Dos dias completos
Solo en la tarde

______ Despues de las 5:00 pm

13. Como evaluaria usted a los expositores?
Bx~lente Muy Bueno Bueno Reeular

Damien Gabis/Silliker Labs.

Russell Flowers/Silliker Labs.

14. Otros Comentarios:



I

INSTITUTO DE NUTRICION DE CENTRO AMERICA Y ?ANAMA (INCAP)
COORDINACION DE FORMACI ON Y DESARROLLO DE RECURSOS HUMANOS

EVAlUACION DE ACTIVIDADES DESARROlLAOAS EN GRUPOS DE TRABAJO, TAlLERES YIO
REUNIONES DE EXPERTOS

I. GENERAlIOADES
Actividad: ~ _
lugar: Fecha _

'-

II. INSTRUCCIONES

R=gu- PeEi- 1"(:)

laT Ma12(o) r.,~ (0) •. {.:.O 1: co: FUi.ta ie :---
(3) (2) (1)

A continLlaci6~ encontrar~ llna

co~ 12 ~ctivic~d c~~arioll~Cc.

categcria que ccrreEpc~~a a su

II r. ITEMS

Eer:e de 1te~~ ~~e correEponden a
Lea cuicado~awEnte caca item y

c·;; i;", i 6:1. .

E::c::- Sl:e

lente naCo)
(5i (4)

a~peciCE re1aciQnaco~

c.ncte v::a "X" en 1a.

A.
i.

2.

3.

s.
'" .

Objetivos:
Formulacicn de o~jetivos

Adecuaci6n de los o~je

tives a la actividad
Grado ~e cumpli~iento

de 10$ cbjetivos y ~2tGS

fijc.das:.
Metcdo109~a:

Orie~to:cicn previa $cbre
1a ~etodologia utilizo:da
Fertine~cia de 10 in-

---_.

form2ci6n ;lTevia
r.iztrc:Ca

\;. AdeCllaci6:1 ee la r.leto-
00109io para el lcgTo

.de los objetivo$ pro-
pue~to~

7. Calidad de la progra
rola c i 6n i n i :::i al

a.

c.
-:i •

j o.

Cumplimiento de 1a
~rogr2maci6;'l

Aspectos aCr.linistrativQs:
Calicad del a~oyo 2d~i

nistrativo recibido En

el ce$2rTclio de la ~cti

.... idc!d
'-.

Cal i each_del apoyo .

administratiyo recibico
€n $U~ trimites per!o
~alez

TlJiAL:
PRGM£~lO:

IV. OSSERVACrONcS:

Anote ~U$ observacior.eE $~bre otr~~ a~pectc$ relacionadoz con el dezarrollo del Curso.
A~ote ~U$ EUgerenci~$ 21 respecto.

-------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------
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'lit 502 2 337024

I~L:lU2-638-1374

EDCS AGTA P02

Oct 17'94 11:33 No.004 P.02

WorkIhop IvIIuMion

PI.... complet. thll worbhop l¥lluation 'to ...... ... In ••••••Ing the _ltv of date .
wol'bhap .nd to help .... mike Improv.........

PlI... rite the following ••PICtI of the worklhop by circling the appropriate number:

Poor A".rIOt belfl.m
,. How WIlli did thl CClngnt of th.

CDworbhOD milt your "Mdt7 1 2 3 4

2. How.' did ttl, work.Ihap glv. you
(9lnformltfon thlt you can u" on tit, Job? 1 2 3 5

3. Mow wtll WII th. worlcahClP o,...,..ted? , 2 3 4 CD
• What wire the moat tigniflclnt strenoth, of this work8hop?

A. SUbject (S )
~J..e 5tJ.J,jtlc'; i$ 0/ 1r~R.j iTnf0.,h""c -h 11tf'-

fr;11I1 -rhdw.lvy.
I. Work&hop M8terl.1

C. Itr'ectlcal/l.abor.tory Exercl.l.

Ve.,y lJ.s.ll~1 -h ~a VI- ~ wort-shop

D. Inltructor(s) (If mar. thin one inatruetor. write each Instructor's laat nlme end follow
with your comments)

~I? fA 6A.6/~ Po"'/ pfQwe"~

tAl'lJ J.,4Vt. ().. j"f of e~,ntJ1u /P" -flu 5"uhj~t:.1

• Whit Informadon that YDU learned will be ..peclilly useful in your lob? How will you USB this

information?



'a' 502 2 337024 EDCS AGTA P03
....... ..., .. I'IU. UV'" ,... Uv

• WoLdd you add or em.1I11 Iny aubjlct matter in iutur.....on. of thiaworkehop1. Lv.. _ No (If VII, pl.... lilt thIIe tallies ."d gIw .....on.t

Cltllt''t !f,;fih'j /h:, ~/'ie(I""~J of /lAccP: Y"'V1c..rt;/nQI,/ctlo! c:;.o"urn

V$

tA_~a It'ry CClitC( 1''''• Would you del.t. or d.emphasize any lub,ltleta7 ;r-
Ve. No (If vea. lit.... lIat ..... and give your ,...one)

• If there wire any w.aknt•• in this work.hop, lilt thOI. you think were moat significant andexplain why you think 10.

A. SUbJ.et{~)

8. Workshop Material

'.

C. Practical berel...

D. Inltructorl.) Hf more thin one inltructor. write each instructor'. I••t name and followwith your commentl)

• Do you have any other commenu7'
..-1 I A L ·M .e lI'it/«u-/io'l L;"". WI 5'IV- t(J:n>ve i5 t:/ S/,/lnl1'lAry """ r.r-c.- r

we'e lila( by all f1... f#'!tt'fd"+S'
Thank youl
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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
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