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1. Host Organization

ASIAN INSTITUTE OF TECHNOLOGY
Bangkok , Thailand

The Asian Institute of Tzchnology ( AIT) is an autonomous international post-graduate
technological institute in Bangkok, Thailand. The Institute, situated on a 400 -acre campus, is
located 42 km. north of Bangkok.

AIT plays a leadership role in the promotion of technological change and its management for
sustainable development in the Asia and Pacific Region, tirough high-level education, research and
outreach activities which integrate technology, planning and management.

Successful candidates for admission to AIT come from among the best graduates of
universities in Asia. Around one thousand students, mostly from Asia, and almost two hundred
faculty members and international staff foster the exchange and dissemiration of advanced
technological knowledge at AIT to satisfv the need for more and better trained technologists. All
students live on campus where, through study and extracurricular activities , they become aware of a
common Asian identity, despite differences of nationality and culture.
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2. Background of the Project

The role of Azro-related food processing industries in the economic development of LDCs
has been ‘increasingly emphasized in the planning programs of these countries. The reasons being,
their role in the transformation of agricultural products into finished products for consumption, their
contribution to value addition in the manufacturing sector, and for contribution to exports.

Enhancing the role of Agro-related food industries to enable them play their role, calls for an
emphasis to be laid on building the ‘Quality’ aspect into the varied operations and process of Agro
industries. But unfortunately, the LDCs in the Asia Pacific region are rather weak in Quality Control
aspects which is a key ingredient for success in the agro industry and to become competitive both in
the domestic and foreign markets. Quality and its value added to the products, has become
increasingly important in the food business.

In the past, Quality Control(QC) was often interpreted as inspection or testing. Quality was
limited to reducing the number of defective food products on the production line. With the recent
industry developments, the concepts of quality has been expanded into Total Quality Control (TQC)
including design, planning, development and marketing Inspection does not make quality. Quality
has to be built into the original design and emerge in the manufacturing process.

In today’s era of fast-paced product and process innovation, a more global concept of Total
Quality Management (TQM) arises, with TQC being orly one of its domains. Quality Management
has become one core component of a firm’s overall business strategy. It is therefore important for
capable managers in the food industry and any other industry, to proactively acquire, assimilate, and
adapt knowledge about quality management and technologies, their technical and economic impacts
and the competitive advantages of quality. In managing for the long term, it is important for these
leaders to enhance their relevant skills and capabilities in managing quality business.

Recognizing these needs, the training course on Quality Management in the Food Industry
aims at training personnel from LDCs in the Asia -Pacific region for creating an awareness of the
structure and problems of food industry in various LDCs, to make them realise the necessity for
producing quality products and to irpart them the principles and techniques of improving product
quality. This three week program addresses the various issues cited and also impart the necessary
skills for introducing and managing quality programs in the food processing industry.
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3. Objectives of the Training Course .

In general , the training course is aimed to enhance the participants’ expertise and skills in
formulating and implementing quality cortrol and management plans and activities in their respective
organizations. After the courses, the participants will be able to :

. Better identify the quality management related problems in their
organizations ;

s Propose strategies on how to solve them;

. Assist management in formulating quality control policies and procedures;

* Develop implementation plans for these;

* Coordinate quality control and management activities in their organizations;

*

Estimate roughly the costs and benefits of quality control programs;
Advocate modern quality control concepts to the management;

Promote quality control and management programs more effectively; and
. Use statistical tools in the quality control more efficiently.

4. Target Group

The course was designed for a group of 20 participants belong to the agro and food industry
and coming from Asian and Pacific LDCs namely Bangladesh, Bhutan, Combodia, Laos, Maldives,
Nepal and Niue Island. Most of the participants were senior officers and some were middle level
officers. They are involved in planning and implementing quality improvement programs in their
respective organizations and are responsible for testing and quality control of food and processed
food. Some are also responsible for developing national standardization and quality control systems.
The list of participants is given in apendix A

5. Course Methodoiogy

The course objective was achieved through a variety of teaching methods such as lectures,
case studies, panel discussion, computer and problem -solving exercises, field wisits, and most
importantly, the project work emphasis was on learning by doing, mostly in problem oriented
activities.

We invite all to participate actively by sharing their expenience and exchanging ideas with
other participants, resource persons and experts. The idea was for them to relate the training course
to their current work and to encourage them to appiy new concepts, techniques, and skills in their
current work.

In this way, we hope that the training course will be a meaningful professional experience for
all. While following course activities we continuously seek sclutions to their problem. They also have
ample opportunity to discuss it with their colleagues and resource persons.
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6. Course Organization and Execution .

The course duration was three weeks from 14 August to 1 September 1995.

6.1  Opening Ceremony

The opening ceremony was attended by the chief guest, president A M. North of the Asian
Institute of Technology, Mr. Ari Huhtula of UNIDO Country Director, Dr. Nicanor Austriaco CEC
Director, Prof. K. Harigopal and Dr. N. Nagarur the course directors, the AIT resource persons and
the participants.

Dr. Austriaco welcomed the participants and UNIDO officers. He thanked UNIDO for
entrusting the training task to the Asian Institute of technology. He descnbed thc various
infrastructure facilities available at tt.e institute.

President A. North in his address wished the participants a very fruitful and enjoyable training
program. He urged the participants to initiate all the knowledge and information available and to use
them effectively in the administration of quality control activities in their jobs.

Mr. Ari Huhthula traced the origin of the current training program and the vanous stages
involved in bringing the project to the current state. He also explained relevance of the course in
promotion of production and marketing of food products in LDCs.

Pref. Harigopal, in his closing remarks mentioned the importance of the quality consciousuess
permeating an organization for sustainable development. He briefly described the course, explaining
the relevance of studying practical problems through field trigs.

6.2 Techniral Sessions

The three weeks training period consisted of lectures, discussions, exercises and project
work. It covered the various aspects of quality control in food industries. At the same time emphasis
was given to implement the gained knowledge into practice. For this purpose the trainees were
assigned project works.

The course was conducted in collaboration with various faculty members of AIT and
Kasetsart University. Apart from this, national experts from Thailand as well as experts from
UNIDO contributed to the program. In total, 15 resource persons participated in the training
sessions. The names positions, affiliations and addresses of the resource persons are given in
appendix B.The course module and schedule are also given in appendix C appendix D respectively.

6.3 Class Room Lectures

Dr. Athapol Noomhorm, Associate Professor, Agriculture and Food Engineering Program,
AIT started the first session with the presentation of individual country report. Each participant was
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given 10-15 minutes time for their presentation, followed by a discussion of about 10 minutes.. After
country report presentation a video presentation related to quality control, ‘Journey to Excellence”
was presented and discussed.

Dr. Sudip Kumar Rakshit, Assistant Professor, Agriculture Food and Engineering Program,
AIT discussed the typical problems in food processing in developing countries. Dr. Suphsorn
Chayovan, Vice president of the Food Industry Club, Thailand, gave a brief talk on the food industry
in Thailand. ’

Dr. Boonjit Titapiwatanakun, Assistant Professor, Department of Agriculture and Resource
Economics, Kasetsart University spoke about the export opportunities, scope and problems in food
industries.

Dr. Athapol gave an overview of food processing and discussed post-harvest technology. He
also focused on the selection of appropriate technology with related case studies.

Dr. Vinod Kumar Jindal, Professor, Agriculture and Food Engineering Program, AIT
conducted a session on food processing and quality assessment.

Mrs. Suwalee Chandrkrachang, Associated Faculty, Bioprocess Technology Program, AIT
spoke about the food processing techniques and equipment. She also gave insight knowledge on
gender issues in food industries.

Dr. Nagendra N. Nagarur, Associate Professor, Industnal System Engineering, School of
Advance Technologies, AIT highlighted statistical tools of quality control and establishment of
.monitoring specifications with regard to total quality control. He explained the various components
of total quality management. ) )

Mr. Satis Sayamnet, Director, Quality Assurance AMD Thailand spoke about ISO 9000. His
lecture was guided towards factory establishment and ISO 9000 Certification. He covered cost
factors as well as other factors to obtain certification. In addition, he presented a successful case
through video presentation.

Dr. Preeya Vibulsresth, Deputy Dean and Associate Professor, Department of Food Science
and Technology, Faculty of Agro-Industry, Kasetsart University dealt with the HAACP approach in
the food industries. She presented the development and implementation of HAACP approach. She
crganized a workshop on hazards and controls of canned food, frozen seafood and dairy products.
The other topics covered were critical limits on food industry, monitoring procedures, corrective
actions, record keeping and verification. Towards the end of her session, she urged the participants
to implement the gained knowledge through group work session.

In addition, computer-aided quality control software was demonstrated with several hands-
on sessions.

From UNIDO side three resource persons were provided as facilitators:. They were Dr. K.
W. Boegl. Dr. M. H. Yousif and Dr. P. Molnar.
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In the moming sessions, Dr. Boegl highlighted the importance of food standards and
discussed the prevailing legislation regarding food and food products at national and international
markets. During the afternoon session, he organized a panel discussion among the different interest
groups e.g. government, private sector, consumer etc.

Dr. Yousif gave a bnef idea of international markets and discussed the vanous marketing
techniques used in the international trade. His lectures concentrated on market share and market
competition.

Dr. Molnar outlined the quality requirements with respect to international markets. He
stressed on the causes and consequences of violating the norms and standards in two prospectives:
social and governmental rules and regulations.

6.4  Study Tour

A three day field trip was planned and executed starting from Friday 25 August - Monday 28
August 1995. A total of six sites was planned. The itinerary is provided in appendix E. Due to the
heavy rains and floods, the first trip to Food Processing Plant at Chonburi was cancelled. The rest
were as per schedule.

Mr. Mircea Dauthy, UNIDO (evaluation expert) and Mr. Klaus-Wemer Boegl, UNIDO
resource person also joined the last day of the field trip. At the end of the field tnp the field
coordinator Dr. Napasri Maneewong, Director, Social and Human Resource Development Institute
warmed-up the session with discussions and most participants shared their views and had useful
exchange of thoughts.

All participants remarked that the field visit was very useful and interesting. They made the
field trip more interesting by putting questions about quality related areas.

6.5 Project Work

The project work was conceived to integrate the theoretical knowledge with practical
problems. A total of five session was planned. Prof. Jindal, Dr. Nagarur and Dr. Rakshit were the
facilitators. The first session was held on 16 August 1995, where the facilitators gave a brief out-line
about the project work. Then, all participants were asked to suggest problems and prospects of their
individual interest and listed. A total of 36 areas was identified. Then the most common areas were
selected. Four groups, each with five members, were formed. The teams prepared four separate
reports. The last day of the training was reserved for the presentation of the project report prepared
by the participants. Mr. Dauthy, UNIDO evaluation expert, Mr. Ari Huhtala, UNIDO Country
Director and Ms. Marion Hinte, Programme Officer, UNIDO were also present at the project
presentation, Group reports are provided in appendix F.




6.6 Closing Ceremony

The participants were all given certificates for successfully completing the three week course.
The award ceremony was held in the hotel Rama Gardens in Bangkck, on 1 September 1995, from
6:00 pm to 9:00 pm hours.

For the award ceremony, the Vice President for Academic Affairs of the Asian Insfitute of
Technology, Prof. Ricardo P. Pama was invited as the chief guest. The director of the continuing
Education Center, Dr. Nicanor Austriaco, along with the program director, Prof. K. Hangopal,
course director, Dr. Nagendra Nagarur, the resource persons Prof. Vinod Jindal, Dr. Napasn and
Mr. Perera attended the function.

For the UNIDO, Mr. An Huhtala, Ms. Marion Hinte representing the local UNIDO office
and Mr. M. Dauthy, the course evaluation expert were present. All the participants(excluding
Ms.Gaylene Mitikulena) came to function. Mr. Mukunda Pandeya the course coordinator, functioned
as the master of ceremonies. The program commenced with cocktails and dinner.

In the opening address Dr. Austniaco welcomed the chief guest, the UNIDO representatives
and other guests.

Mr. Dauthy explained the importance of quality management in food industry. He discussed
the importance of critical points in process quality.

The chief guest Prof. Pama congratulated the participants for successfully completing the
short tourse. He briefly explained the mission of AIT as the regional development through higher
technical education. He described the vanous facilities at AIT, such as the graduate level programs,
the short courses, and the laboratory facilities and implored the participants to use these facilities in
future whenever required. Prof. Pama then distributed the certificates to the participants. He once
again congratulated them for successfullv carrying out their tasks.

Responding on behalf of the participants, Mr. Ahmed, a participant from Bangladesh
acknowledged the efforts of AIT, and resource persons for conducting a very useful short course.
He thanked UNIDO for financing the project. He asserted that the knowledge and information
gainec from the short course would be certainly helpful to the participants in their work. Mr. Ahmed
also thanked the CEC staff for making their stay a pleasant one. On behalf of the participants, he
presented a plaque to the CEC Director, Dr. Austriaco, as a token of appreciation.

Prof. Harigopal traced ihe origins of this short course from the conception at UNIDO, to its
successful completion at AIT. He also explained the possibilities of further joint ventures between
AIT, UNIDO and Least Developed Countries.

Dr. N. Nagarur, in his vote of thanks speech mentioned the relevance of each module in the
short course for quality management. He thanked UNIDO, the resource persons, and the participants
for their help and cooperation in making the course a success.
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The opening and closing ceremony program and certification of attendence are provided in
appendix G, H and I respectively.

7. Course Evaluation

The course evaluation was carried out in three different modes. One was the weekly
evaluation carried out by the CEC. The second was evaluation by the UNIDO Evaluation Expert,
Mr. M. Dauthy. The last was the general discussion conducted by one of the course directors, Dr.
Nagarur.

In the first mode, the participants were requested to evaluate the course on weekly intervals
during the training period and also a final overall assessment of the course before the official closing
of the training program.

The weekly evaluations were designed to solicit feedback on two major points of interest:

1. usefulness of the individual topics presented
2. performance of the resource persons in terms of subject content
and presentation

The final evaluation, on the other hand, was concerned with obtaining participants’ overall
assessment of the:

L global course content
2. study visits
3 course organization and execution )

A copy of the weekly evaluation form and final evaluation questionnaire are provided in
appendix J and appendix K, respectively.

Results of the evaluations are summarized in the following sections.
7.1.1 Course Lectures and Resource Persons

The course lectures and resource persons were evaluated by the participants on the basis of
topic coverage and their presentation skills. All the resource persons were evaluated as very good.

7.1.2 Course Content Evaluatiin

The course content evaluation result reveals the following points:

Fifty-three percent participants rated the course content as excellent in satisfying their
professional need, whereas 33 percent claimed it as very good. The same result was recorded for the

“course organization” and “execution”.

In regard to the course book and other printed material used in the training course, 40
percent of participant responses was “excellent” and 53 percent was “very good™.




11

Eighty percent (40 percent excellent and 40 percent very good) participants claimed that the
printed cousse material would be useful for their reference in their future professional practice.

More than two-third of the participants reported that the techniques and procedures
presented.in the training course has strong applicability to problems in their jobs.

Three-fourth of the participants claimed that the training courss is useful and about 90

percent of the participants rated the course as beneficial. The majority of the participants
emphasized the necessity for refresher training programs .

7.1.3 Field Trip
The participants considered all field visits as very useful. The visits included:

I Jing Huad Co. Ltd. : Quality Approved by Department of
Science Service, Thailand

2, Sam Mai Kur Sausage Factory, Chonbun
3. Boi Thong Food Processing
4 Nag Poo Milk Product, Ratburi

Apart from the above mentioned field trip, one day city tour and one day shopping tour at
Bangkok were organized in the first week end.

7.2 UNIDO Evaluation

The second mode of evaluation was cairied out by UNIDO. The participants filled in the
questionnaire prepared by the UNIDO evaluation expert.

73  Evaluation by Group Discussion

The final mode of evaluation was by group discussion. at which the UNIDO evaluation
member Mr. Dauthy, the local UNIDO officials Mr. Ari Huhtala and Ms. M.Hinti were also
present. The participants comments were in general, very good about the quality and contents of the
course. There were suggestion about country specific and industry specific short courses in future
along similar lines as the present one.
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Graphic Presentation of Course Evaluation

Excellent
53.33%

1

Good
13.33%

Very Good
33.33%

A.1 Were the subjects dealt with in this course appropriate
in satisfying your need for your professional practice ?
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Excellent
" 40.00%

el

Very Good
53.33%

A.2 Please rate the course book and other printed materials
used in the course.
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A4

Excellent
40.00%

.....

Very Good
40.00%

Good
20.00%

A.4 Please evaluate the likly usefulness of the printed course materials
for your reference in future professional practice.

61




Excellent
20.00%

Very Good
46.67%

91

Good
33.33%

A.5 Please rate the usefulness of the new techniques and procedures presented
in this course in relation to their applicability to problems in your country
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Yes
100.00%

C. Would you consider participating in a follow-up short course on any aspects
related or associated with the current course ?
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Yes
100.00%

D. Do you think the subject mater of the current course would be beneficial
to other individuals in your agency, ministry or firms in your country ?



Very Good
58.33%
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Some What Usefull
8.33%

Usefull
33.33%

1. Jing Muad Co., Ltd.

F. How useful was the field trip.




Very Good
69.23%

A

Usefull
30.77%

2. Sam Mai Kur Sausage Factory, Chonburi

F. How useful was the field trip.
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Very Good
66.67%

"L

Usefull
33.33%

4. Nong Poo Milk Product

F. How useful was the field trip.




,,,,, Very Good
38.46%

(%4

Some What Usefull
15.38%

Usefull
46.15%

5. Villages Acctivities on Dairy Cooperative

F. How useful was the field trip.
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Very Good
66.67%

Satisfactory
33.33%

2. Accomodation

G. Services and Facilities.




Very Good
66.67%

Satisfactory
33.33%

3. Lecture Facilities

G. Services and Facilities.
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Very Good
45.45%

62

Satisfactory
54.55%

4. Field Work / Labs Facilities

G. Services and Facilities.




Very Good

14.29%
Satisfactory "
71.43%
Fair
14.29%

5. Quality of food at cafeteria

G. Services and Facilities.



Very Good
64.29%

i€

Satisfactory
35.71%

6. Assistance given by Continuing Education Center for general needs

G. Services and Facilities.




APPENDIX - A

Training Course on
Quaility Management in the Food Industry
in Asian and Pacific LDCs
14 August - 1 September 1995

List of Participants

ERERBEBEERREREERERR

BANGLADESH

I Mr. A.S. Salahuddin Ahmed
Director (Production and Engineering)
Bangladesh Sugar and Food Indusiries Corporation
115-120, Adamjee Coant
Moujheel, Dhaka
Bangladesh
Tel. 861676

. Mr. Shahadat Hossain
Factory Managear (Disiilery)
Carew & Co., (BD) LiD.
c/o Bangladesh Sugar and Food Industries Corporation
115-120 Adamjee Coart
Matijheel, Dhaka
Bangladesh

3. Mr. Nurul Islam
Director
Certification Marks
Bangladesh Standards and Testing Institution
Dhaka-1208, Bangladesh
Tel. 605584 (off)
Res. 312805
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Mr. Atul Habib Mohammad Jamilul Hug.
Add:uonal Chief Engineer
Bangladesh Sugar and Food Industries Corporation

. 115-120 Adamjee Coan

Matijheel, Dhaka
Bangladesh

Tel. 232094 (off)
Res. 314918

Mr. Md. Anwar Hosain

Deputy Director (Chemical)

Testing Wing

Bangladesh Standard and Testing Institution
Dhaka-1208, Bangladesh

Tel. 600638 (of?)

BHUTAN

Mr. Lhesy

Markeung Manager

Bhutan Azro Incusities Lic.
P.O. Box. 329

Thimpu, Bhutan

Tel. 222092 Ext. 12

Fax. 223408

CAMBODIA

7.

Mr. Suon Sothoeun

Actng Director

Laboratory Administration and Management
Department of Animal Health and Production
Ministry of Agriculture, Forestry and Fisheries
Phnom Penh, Cambodia

Fax. ¢/o CWS 855 23 27786
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Mr. Prak Boreth

Official of Food Safety and Quality Control
Department of Technique

Ministry of Industry

"~ 45 Norodom Blvd.

Phnom Penh, Cambodia
Tel. 017-200157

Ms. Ek Kunveary

Inspector of Food Quality
CAMCONTROL, Ministry of Commerce
Phnom Penh

Cambodia

Tel. 2-6166

Ms. Keo Vanneth

Official of Department of Technique
Ministry of Industry

Energy and Mines

Phnom Penh

Cambodia

Tel. 017-200157

Mr. Heng Chysin

Official of Department of Technique
Ministry of Industry

Energy and Mines

Phnom Penh

Cambodia

Tel. 017-200157




12, Mr. Sok Meng Se
Deputy Manager of Import-Export
CAMCONTROL, Ministry of Commerce
Phnom Penh
"Cambodia
Tel. 2-6166
Fax. 855-2326166

13 Mr. Ngang Eng

Laboratory Assistant

CAMCONTROL, Ministry of Commerce
Phnom Penh

Cambodia

Tel. 2-6166

* Mr. Ngang Eng left the training program on
21 August 1995 due to his urgent personal work.

i1, Ms. Bounsong Manolin
Food Quality Control Officer
Focd Control Division
Food and Drug Department
Ministry of Health
Vientiane, Lao PDR
Tel. 214013-15
Fax. 856 21 214015

15.  Ms. Viengphone Viravong
Deputy Chief of Section
Supervision of Industry
Department of Industry and Handicrafts
Vientiane, Lao PDR
Tel. 41-3212-13




Mr. Senekham Vongvoralath
Director L
Division of Industrial Standardization
Department of Industry and Handicrafts
"Vientiane

Lao PDR

Tel. (856-21) 413001, 413008

MALDIVES

17.

18.

Ms. Seema Ali

Head Supervisor

Quality Control Department

Maldives Industrial Fisheries Co., Ltd.
Felivaru Tuna Processing Plant

Male, Maldives

Tel. 960-230376

Fax. 960-230375

Mr. Mahmod Naeem Abdulkareem

Assistant Supervisor (Production Department)
Maldives Industrial Fisheries Co., Ltd.
Felivaru Tuna Processing Plant.

Male, Maldives

Tel. 960-230376

Fax. 960-230375

NEPAL

19.

Mr. Chandra Subba
Food Technologies
Nepal Bureau of standards and Metrology

.. Katmandu

Nepal
Tel. 272818




NIUE ISLAND

20.

Ms. Gaylene Mitiku.ler;a
Post-harvest Officer
Department of Agriculture

‘Forestry and Fisheries

P.O.Box 74
Alofi, Niue Island
Tel. (683) 4032
Fax. (683) 4079

37




APPENDIX - B

List of Resourse Persons

External:

1. DR. BOONJIT TITAPIWATANAKUN
Assistant Professor
Department of Agnicultural and Resource Economics
Kasetsart University
Jatujak
Bangkok 10903 , Thailand
Tel : 561 - 3467
Fax : 579 - 8547

2. MR. SATIS SAYAMNET
Director
Quality Assurance
AM.D. ( Thailand) Ltd.
Nothaburi 11120, Thailand
Tel : 584 - 1591- 605
Fax : 583 - 9260

DR. SUPHSORN CHAYOVAN
Vice President of the Food Indudtry Club
Federation of Thai Industries
Bangkok, Thailand
Tel ; 425 -9779 -80
Fax : 425 - 8826

W

4 DR. PREEYA VIBULSRESTH
Deputy Dean
Department of Food Science and Technology
Faculty of Agro - Industry , Kasetsart University
Jatuchak, Bangkok 10900, Thailand
Tel: 579 -2773
. Fax : 561 - 3483

5. DR. NAPASRI MANEEWONG
Director
Social and Human Resource Development Institute
Bangkok, Thailand
Tel / Fax : 573 - 2056
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Internal :

1.

PROF. K. HARIGOPAL
Program Director
Continuing Education Center
Asian Institute of Technology
Bangkok 10501, Thailand
Tel : 524 - 5271
Fax : 524 - 5247

DPR. NAGENDRA N. NAGARUR
Associate Professor
Industrial Engineering and Systems (ISE)
School of Advanced Technologies
Asian Institute of Technology
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Appendix C

Course Modtule

Food Industry : A Perspective

- Structure of the food industry

- Problems of the food processing enterprises in developing countries
- Country reports: situation and experience of the food industry

Appropriate Processing Technology

- Post-harvest processing operations

- scientific rationale for food spoilage and preservation

- Techniques of processing and preservation of food

- Approaches for selection of technology and equipment

- Gender issues

The path to Quality Management

- Introduction to Quality Management

- HACCP and sanitation

- Quality assurance systems

- Criteria for certification and implementation of 1ISO 9000
- Legislation : National and International food Standards

- Monitoring systems for products specifications

- Mecting customer specifications through right technology




Quality Management in the Food Industry
in Asian and Pacific LDCs

14 August — 1 September 1995

Course Schedule
WM  TIME MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
14 Aug 15 Aug| 16 Aug| 17 Au 18 Aug
Registration Problems of Food Overview of Food Processing Selection of
0830-1000 | Opening Ceremony Processing in Developing Processing Techniques and Approptriate
AT Video Countries Equipments Technologies
Presentation Or.S.K Rakshit
1C00- 1030 Coffee Break Coffee Break Coffee Break Coffee Break Cotfee Break
1030-1200 Presentation by Food Industry in Post Harvest Contd. Contd.
participants Thailand Technology
| Dr.Athapol N. Dr. S. Chayovan | _Dr.Athapol N. . ___Mrs. Suwales C. Or. Athapol N.
1330-1500 Presentation of Structure of Food Food Procesing & Gender Issues
Individual Country Industry Quality Assessment in Food Industry Case Study
Scenarios
Or.Athapo! N. Prol.V.K. Jindal Mrs. Suwalee C.
1500- 1530 Cotfee Break Coffee Break Cofftee Break Coftes Break Coffees Break
1530-1700 Video Presentation Export Oppontunities Participant's Project work | Computer —aided
Journey to Excellence Scopes & Problems Introduction Quality Control Case Study
Prot Jindal (software demostration)
Dr, Boonjit T. . Dr.Rakshiy/Dr. Nagarur Mr. C. Perera Dr. S8.K. Rakshit
1800 Cocktail Reception Contd.
Mr. C.Perera
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Coursse Schedule

wuallty management in tne rooa Inaustry
in Asian and Pacific LDCs
14 August — 1 September 1095

TIME | MONDAY TUESDAY ‘ WEDNESDAY THURSDAY FRIDAY
21 Aug 22 Aug 28 Aug 24 Aug 25 Aug
Quality/TQM Establishment/ HACCP Approach Critical LimRs,
Monitoring of inthe Food Monitoring
0830- 1000 Specifications Industry Procedures and
Corrective Actions
Study Tour
1000~ 1030 Coffee Break Coffee Break Coffee Break Coffee Break
1030-1200 Development and
Contd. Contd. Implementation of Workshop
HAACP
Dr. N.N. Nagarwr Dr. N.N. Nagarur Dr. Preeya V, Or. Preeya V.
Participant' s ISO 8000 Hazards Material in Record Keeping
1330-1500 Prolect Work Il Food and CCP and Verification
Procedures
Study Tour
1500-1530 Coffee Break Coffee Break Cotfee Break Coffes Break
Workshop on:
Hazards & Controls
1£30-1700 Contd. Conud. - Canned Food HACCP
-~ Frozen Seafood Group Work
‘Prot. Mndal/ - Dairy Product
Or. Rakshi/Or. Nagarur Mr. Safis S, Dt Preyaa V. Dr. Proeya V. Dr. Napasri M.
1800 Compute: Video Presentation Computer Panicipant's Project
Hands-on Hands-on Work (il
Mr. C. Porera ~_Dr. Presya V. Prof. Jin./Dr.Rak./Dr. Nagarur

£y



AU QLY IVIabTayrzonieirt e vie 1 oy thuusuy
in Asian and Pacific LDCs

Prof. Jindal/
Or. Raklhlvowgffur_ i

14 August ~ 1 September 1005
Course Schedule
TIME |MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
28 Aug 28 Aug 30 Aug 31 Aug 1 Bept
Quality Participants’
Food Standards/ Introduction to Requirements for Project Work V
0830-1000 Legistation Marketing Processed Food Final Prasentation
Study Tour
1000~ 1030 Coffes Break Cotfee Break Coffee Break Coffee Break
1030- 1200 Contd. Contd. Contd. Contd.
UNDIO/Prof. Jindal
Mr. KW. Boegl Mr. M.H. Yousif Mr. P. Moinar Or, Rakshit/Or. Nagarur
1330- 1500 Panel Discussion Contd, Contd, Course Evaluation
Study Tour
1500- 1530 Coffee Break Coffee Break Coffee Break Coffes Break
1530-1700 Contd. Contd, Contd.
Or.Napaarl M. Mr. KW. Boeg! e M MH Yousit Mt P. Moinar .
Participant's
1800 Project Work (V

Closing Ceremony
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Appendix E

FIELD TRIP

Quality Management in the Food Industry in Asian and

Pacific 1LDCs

(14 August - 1 September 1995)

§:00

10:30 - 12:00
12:60 - 13:30
14:00 - i6:00

13:30

7

[

0 - g2:20
09:30 - 11:30
12:00 - 12:30
14:00 - 15:00
18:00

7:30
10:00 - 12:00
12:00 - 13:30
13:30 -~ 15:30
18:00

September

September 1995

Leave AIT

Food Processing Chanbure

Jing Huad Co. Ltd: Quality Approved by
Department of Science Service, Thailand
Check in at Hotel

Evening Free

-
Check out Irom Hotel

Sam Mai Kur Sausage ractcry, Chonbure

: Lunch

Boi Thong Food Processing
Return to AIT

Monday 28 September 1995

: Leave RIT for Ratchaburee Province

Nong Poo Milk Product
Lunch

Return to RIT
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APPENDIX - F

TRAINING COURSE ON QUALITY MANAGEMENT
IN THE FOOD INDUSTRY IN ASIA AND PacIFic LDCs

from
14 August to 1 September 1995
at
AIT, Bangkok, Thailand

PROJECT WORK ON PRODUCTION OF SUGAR
IN
BANGLADESH

Prepared by

A.S. Salahuddin Ahmed (Bangladesh)
Shahadat Hussain (Bangladesh)
Lhatu (Bhutan)

Prak Boreth (Cambodia)




A INTRODUCTION

Sugar is one of the basic commoditics needed in our day-to-day lives. One of

the major raw matenials for the production of sugar is sugarcane, which 1s grown in

. tropical countnes ke Bangladesh and Nepal among the LDCs, apart from the other

developed and developing countries of the world. This project will consider sugar
production m Bangjadesh.

Bangladesh is an agrarian country which produces rice, jute, tea, wheat, fruits
and vegetables. Sugarcane is abundantly grown m the country. It 1s a seasonal crop and
is generally harvested between November to April. The period may fluctuate depending
on the climatic conditions, and maturitv and quantity of the cane.

The total sugar requirement of the country is approximately 350 thousand
metric tons, of which 225 thousand metric tons arc met by the production of white
plantation sugar by sixteen sugar mills run by Bangladesh Sugar and Food Industries
Cooperation under the Mmnistry of Industries. The rest of the demand is filled by
moports. The per capita consumption of sugar is 2.8 kilograms.

B. OBJECTIVE

The objective of this project is to produce white plantation sugar with the
following specifications:

1. Polanizaton : not fess than 99.5°C
2. Invert sugar : not more than 0.1% m/m
3. Conductivity ash : not more than 0.1% m/m
4. Loss on drying : not more than 0.1% m/m
(3 hrs., 105°C)
5. Color (3 hrs., 105°C): not more than 105 icumsa umits
C. Score

This paper has been prepared as a part of project work on quality management
in the food mndustry at the Continuing Education Center, Asian Institute of Technology

Organized by UNIDO.

D. RAW MATERIAL: SUGAR CANE

The problems encountered in the availability of adequate and quality raw
materials are:

o less production of cane
» shifting from cane cultivation to other crops due to less mcome from cane
e crop failure




48

insect and pest attacks

improper mterculture operation

low yvicld due to varictal deterioration

old mcthod of cultivation

mmproper usc of fertilizers and other mnputs
low quality seed

To ovcrcomc the above-meentioncd problems and to cnsurc adcquatc supply of
quality raw matenal, the following measures are to be taken:

undertake scheme named “Intensive Care Cultivation”

providc training to growcrs on modom techniques of canc cultivation
supply growers with mputs such as ferthzers and pesticides

supply growers with clean seed

mechanize cultivahon where required

mspecl ficld (done by trained extension workers)

ensure credit facilities to farmers or growers

E. HARVESTING

After harvesting, sugarcane cannot be stored or kept for a long time. It should
be crushed within twenty-four hours after harvest; otherwise, 1t starts decaying, causing
low recovery of sugar. Hence, this 18 a2 very mmportant faclor for a sugar factory
speaiaily in 1.NCs where the number of growers m sugar mills varies from twenty to
twenty-five thousand.

To avoid dislocation of procurcment of sugarcanc from ficlds to mills, a
harvesting schedule should be tramed and the growers should be given a permit to
harvest and supply a certain quantity of cane to the mills on a particular date. The mills
can procure the canc from distant places through the null's transport wiile some
growers whe stay nearby can supply the cane directly to the mills.

This is an tmportant clement and proper care should be taken through strict
supervision. If there is any dislocation, the mills incur heavy monetary losses. If there is
inadequate supply of cane, the mills will have to undertake mtermittent crushing.

If the canc harvested is more than mills’ capacity, the mills will not be able to
crush the entire lot. This causes damage and decay of cane, thus recovery of sugar fiom
these canes will be very low.

I. PROCESSING

The manufacturing process of sugar from sugarcanc compriscs of over a dozen
operations. These are:

1. crushing and grinding
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9. centrifuging

10.  drymg

11.  size scparation

12.  matenial handling and conveymg

In general, the process can be divided into the followmg sections:

1 milling

2. clanfication

3. evaporation

4. pan boiling

5. centrifuging, ctc.
1 Milling

The cane stock consists of juice cells and fibers. The juice which hes m storage
cells, enciesed by £bers, is of high purity and high solid content. For this reasen, the
canc is shredded in order to disrupt or open up the cells so that during crushing
maximum sugar is extracted. After shredding, the cane is passed through a number of
squeczes under high pressure. The squeezes are applicd by a series of rolling pressure
mills containing grooved walls. In each unit mill, there are three rollers amranged m an
assembied cast steel or mild steel fabricated housing m a triangular pitch, so that two
squeczes are obtamed m cach unit. Extraction is maximized by leaching the
disimtegrated exposed cane with weak juice and make up water in a counter current
system. In the sugar industry, this leaching system is named “imbibition”.

2 Clarification

The mixed juice contams a jot of mmpuritics. It is opaque and grayish i color.
Sugar cannot be extracted from it by crystallization unless the juice is sparking clear
and is of neutral pH. The juice is first heated to a temperature of 70°C, then it is passed
through a tank where milk of me and Sulfur dioxide gas are mixed with it for
clarffication. Here, the pH of the juice is mamtained at 7.0 to 7.1. Then 1t is again
heated to a temperature of 100°C and kept in a tank called “classifier” so that mud will
scitic down.

3. Evaporation

Clear juice from the clarifier is passed through a quadruple effect cvaporator to
make a syrup of 60 Bx Here, the evaporation is donc i a2 vacuum to avoid
“caramclization”.




50

SUGAR FACTORY
(in Bangladcsh)
— .
Raw Mateials | ————| Shredding —{E
£ :
Juice ,
Bagasse
Heating 70°C ------. :
. - A
Paper Boiler
Mil
Lime & SO; mix
to mamtain pH 7.1
Heat 10°C{ _.__...........| Steam
Clariiier
Turbine, etc.
Clcar Juicc ——— Mud
Sulphitation
1 :
Storage Syrup Evzporamrl
Tank
Pan __.{ Sugar _.[ Crystallizer w
l Crystal
l A
Molusses |, .. Sugar <B
C

x

Diustillery for Spirit Production




4. Crystallization

This is an mmportant unit operation in the manufactuning process of sugar from
the sugarcane. In the sugar industry, it 1s known as “pan-boiling”. The syrup produced
by evaporation is boded in the pan and brought to a particular concentration when
“seed” is mtroduced into the pan. The crystallization of mother liquor and crystals
known as “massecuite” is then transferred to crystallizers where the process is
completed by cooling the mass under stirred conditions.

5. Centrituging

The “massecuite” produced is centrifuged and sugar is scparated from the
mother hquor.

The sugar crystals m the centrifuge contam 15 to 20% surface moisture. These
arc passed through a conveyor through which hot air is passed and then dry sugar 1
produced. This sugar is hagged m one hundred kilograms gunny bags.

The “molasses’ that come out from the first boiling is called “A™ molasses.
These arc subjccted to sccond and third beiling. After the scparation of sugar from
these molasses, the final molasses, from which economic recovery of sugar is not
possible, arc obtatned. Thercfore, these molasses are ultimately utilized m distilery,
cattle-feed, and others.

G. QruALITY CONTROL MANAGEMENT

In sugar production, the efficient operation of the recovery process is of very
critical economic muportance. As such, rigorous quality control measures are required
from the beginning to the end and samples of sucn syrup, bagasse, molasses, and other
products should be analyzed in the laboratory at regular intervals so as to minimize
chemical or physical losses. Shredding to open up the sucrose-contaming cells and
crushing of the shredded cane should be done efficiently to maximize the optimal
extraction of juice. At subsequent operations, utmost care should be taken to keep the
temperature, pH, time and other parameters within the prescribed ranges. Crystal
formation should also be checked and done by skilled and experienced hands. In case
of lapses in any of the above processing stages, losses in both quality and quantity are
likely to occur.

Apart from the above, there are also microbial losses. Dilute sugar solutions are
liable to be attacked by a variety of microorganisms and are casily fermented by
airbome osmiophilic yeast, leucono stock mesenteroids. The only remedy is to avoid
the creation of light, sweet waters and unscrupulous cleanliness and plant hygiene. This
is donc by using steam and disinfectants.

Every sugar factory has a well-equipped chemmucal laboratory. The analytical
data is computed and fed hack to the processing personnel to control the lapses that
may happen at any point.
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H. ConNcLUsIoN

The sugar mdustry is onc of the agro-bassd mdustrics in Bangladesh
contnbuting to the mmport substitution to a great extent and generating employment for
the local and urban population Nowhere cise is the interaction between the raw
material growers and the industry so complete as in sugar production. A large cross-
section of the rural socicty is benefiting from the sugar mdustry directly or indirectly.
Bagasse and molasses — two important by-products — are also used considerably for
production of paper, hard board and alcohol, respectively. However, in order to make
the sugar sector more viable and profitable, better sugarcane quality is required. This
means having better cane breeding, better cane farming, befter caiic management m
getting cane of proper and carly maturity and high sugar content, and avoiding attack of
pests till harvesting.

During crushing and the processing steps that follow, maximum extraction of
sugar should be ensured and energy consumption and sugar losses I bagasse, press-
mud. molasses and others should be mmumized.

It should be kept ini mind that the world has reached the stage where consumer
preference and quality consciousness play more significant and wital roles than ever
before, whether the commodity is meant for local or overseas market.

The vanous aspects of the qualily management traiming course allended by the
project group dunng the three-weeks stav m the Asian Institute of Technology will go a
long way in solving the existing problems with respect to quality not only in the sugar
mdustry, but also in other food processing industrics mn their respective countries.
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QUALITY MANAGEMENT IN THE FOOD INDUSTRY

IN ASIAN AND PACIFIC LDCs
14 August — 01 September 1995

PROJECT REPORT:

“QUALITY IMPROVEMENT OF CANNED TUNA”

Submitted to: Prof. V. K. Jindal
Dr. N. N. Nagarur
Dr. S. K. Rakshit
Submitted by: Ms. Bounsong Manotin (Lao P.D.R.)

Ms. Seema Ali (Maldives)

Ms. Gayline Milikulena (Niue Island)
Mr. Suon Sothoeun (Cambaodia)

Mr. Subba Chandra (Nepal)




1.0 INTRODUCTION
“AspPAc CANNING Co., LTD.”

‘This company was cstablished as a result of a surplus catch of tuna fish during peak
scasons. It started operations on 01 September, 1990. It is a privately owned company
which runs at a current production capacity of thirty (30) tons per day and which employs
two hundred fifty (250) workers, including management.

The plant produces only one product “Canncd Tuna in Soy Bean O1l”. It is located
in (b¢ mainland of a small group of islands where the main income generaling aclivily is
fishmg.

The fishermen employ traditional practices to preserve their catch (c.g., salting and
drying) but thcsc mcthods arc r.ot adcquatc and result in high losscs.

INCOME GENERATING ACTIVITIES

. Agriculture 8%
. Fisheres 72%
. Tourism 15%
. Industry 5%

(Ref:  Gowvt. of ASPAC: Bureau of Statistics)

The domestic market is sufficienily catered for by 9% of total production. Export
markets such as Nepal, Carcbodia, Bangladesh, Bhutan and Laos receive the balance of
production.

2.0 PROJECT BACKGROUND

Throughout the past two years, the company has experiecnced an mcrease m
production losses due to high rejection of low quality fish, improper handling of fish and
other process problems (¢.g., plant equipment).

These problems have become of great concem to management as these adversely
affect the product and its market potential.

Afier a scries of managerial discussions, it had been decided that the best and most
cffective way to improve the situation was through the establishment of an “advisory
team”. ‘|his team would consist of representatives from the frve main sectors or sections of
the organization.
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“ADVISORY TEAM™ COMPOSITION

Quality Control Section: Ms. Manolin
Production Section: Ms. Al
Engineering Section: Mr. Sothoeun
Accounts Section: Mr. Chandra
Administration Section: Ms. Mitikulena

'lhctcamwasthcnaskedtocvaluatcthcpzmcntsituaﬁon and to devise the most
feasible and appropriate solution which may be mplemented to reduce, if not climinate, the
current problems.

PROJECT OBIECTIVE

To improve the quabily of the canned una through (he establishment of a sound

3.0 METHODOLOGY

3.1  FLOW PROCESS CHART (FPC)
Sec Appendix 1.

3.2 IDENTIFICATION OF PRODUCTION PROBLEMS

o Receipt of raw fish
- receipt of low quality fish from fishermen

~ wregular supply of fish
- slorage problem of excess fish

. Thawing of fish
- present thawing system doces not thaw fish uniformly

E

laborintcnsiveandtimcconsmningductounsortedﬁsh

. Pre-cooking
- uncven cooking duc to msufficient thawing and unsorted fish

|

- no proper cooling system
- rcliancconaircoolingmcsthcsl@smfacctobccomcdry
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Pre cleaning and cleanung
high possibility of cleancd loins picking up blood meat, and other
forcignsubstanccsductoscvcralopcnﬁonsdonconﬂlcsunc
conveyer belt

Final inspection
- visualinspecﬁonforforcignmancronsmfaccofproduct,doncby
one person, 18 inadequate

Seaming
- scam defective cans usually go undetected
Commercial sterilization

some opcerators arc inadsquately skilled/trained
Cooling
- madequate cooling due to lack of cool air circulation
IDENTIFICATION OF GENERAL PROBLEMS
untreated waste water is released mto the environment
lack m quality awareness

employees’ lack of awareness in the importance of personal hygiene
1o training programs conductcd within thc organization

SOLUTION TO PRODUCTION PROBLEMS:

Receipt of raw fish
a mcrease the price of frozen or chilled fish

provide ice to fishcrmen directly after harvest (for chuiing purposes)
b. mcrease or add storage facilities to cope with excess fish

Thawing of fish
a design and install proper thawing facility.(c.g., one that circulates or
agitates watér)

b.  sort fish according to weight (< 1 kg, 1 - 3 kg, 3 - 6 kg and > 6 kg)
upon receipt and prior to thawing

Racking and Pre~cooking -
- problems can be climinated via sorting

Cooling
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- design and mstall a mechamcal coolmg system (c.g., tunnel cooler’
with fine must spray)

Pre-cleaning and Cleaning
- design and install a separate conveyor system for pre-cleaning and
cleaning operations

Fmnal inspection
- have more than on lme person to do inspection for fmal checking

Seami
mnstall a deadhead trap directly after scaming (reject any cans which
do not meet specified can dimensions)

Commercial Sterilization
make sure that operators are certificd
- mstityte a training program for retort operators

Cooling
- design and mstall 2 water circulation sysicm for sccondary ~ooling
and then air dry

SOLUTIONS TO GENERAL PROBLEMS

a The waste water from this operation may be treated before its
release mto the environment. However, the establishment of such a
treatment facility wili depend on the organization’s finances and
capabilitics.

b. The remaining problems can be tackled through training programs.

“INCREASE QUALITY AWARENESS”

. crial level
- gain managerial support for the development and implementation of
quality systems (c.g., HACCP)

o Supcrvisory leve]
- run training programs to introduce their role(s) and importance to
the success of such systems

o Subordinate jeve]

- conduct training programs emphasizing the need and importance of
good hygienc
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- design picture boards or other aids for mstructing employees on-
hygiene practices (¢.g., washing of hands before work)
- have adequate onentation programs for all new employees

QUALITY CONTROL SYSTEM (HACCP)
Refer to Appendix 1 - FPC.

CCPs STEPS:

1 Fish temperature at receipt.
2 a Freeang fish not lngher than - 18°C.
b. Refrigerated sea water cooling not lagher than 1°C.
3. Uniform thawing of frozen fish.
4. a Rapid butchering operation.
b. Hygicnic handling of fish.
5. Pre- cooking the fish with at least back bome temperature not less
than 60°C.
Using clean empty cans.
Using the good quality salt and potable water for brinc solution
making,
9. Using good quality soy bean oil and heating 1t at 80° C to achieve
10. Formation of sound double seam with double scam critenia (overlap,
tightness rating, counter sink juncture rating and pressure ridge) thus
11. a Process temperature and time.
b. Pressure differentials during processing.
c. ‘Thermographs of process.

Refer 10 attached sampie sheet of HACCP for “Commercial Sterilization™.

%o = o

PROCESS : Commercial stenilization

HAZARDS : Survival of Clostridium botclinum

CCP : Process time and temperature

PREVENTIVE MEASURES : Ensurc it is within tolcrancc lowcls;
correct operating procedurcs
(GMP).

CRITICAL LIMITS : Tmme <75 min; Temp. < 117°C

MONITORING PROCEDURES
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WHAT
How
WHERE
WHEN
WHO

CORRECTIVE ACTION

RECORD NAME

VERFICATION

4.0 CONCLUSION

Tume and temperature control
Accurate confrol scttings

Retort unit

During every operation

Retort operator

If properly sterilized, then determine
whether to re-sterilize by incubation
tests before release/reject, on reject

M.LG calibration once/6 monthly.
Heat distribution and penctration
once/annually.

A quality system camnot be mmplemented and adhered to without the total
mvolvement and/or commitmeni of peuple at all levels m the company.

Though the initiative for quality improvement comes from top management, it
would onlv be through the cfforts of lower level employees (inchuding subordinates) that it

will be a2 success.

5.0 RECOMMENDATION

Pending the approval of this report, it is recommended that

a trial production be conducted for a period of one to two weeks.

regular monitoring of the proposed quality management system be conducted to
determine if it works effectively and efficiently.
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APPENDIX 1: FLOW PROCESS CHART FOR TUNA CANNING
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T.egend:

() Operation:  Operation occurs when the material defiberately changes its
physical, chcmical and microbiological charactcristics

[] Inspection: Inspection occurs when the material is tested, checked,
cvaluated, measured, analyzed, cxamined, weighed,
evahuated, sampled, ctc.

VSmmgc: Storage occurs when the material is stored i a known and
controlled condition which does not affect its characteristics

(:> Transportation:
Transportation occurs when the material is transferred from
the place to another without changing its charactenistics

D Delay: Delay occurs when (he malerial is kept n a lemporary
storage .
Q Combined Operaticn and Inspection:
Combined operation and mnspection occurs where the
inspection is carried out while the operation is taking place
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TRAINING COURSE ON QUALITY MANAGEMENT
IN THE FOOD INDUSTRY IN ASIA AND PAciFic LDCs

from
14 August to 1 September 1995
at
AIT, Bangkok, Thailand

PROJECT WORK ON HEAD-OFF AND SHELL
ON PROCESSING OF SHRIMP
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INTRODUCTION

Shrimp is abundantly available in the arca where the processing industry is expected to be
sct up. Shnmp, as raw matenal, 1s available from the natural source, ic. adjoming sca and
cultivation in the offshore areas. It is one of the important export commodities of the country.

The country has exported frozen shrimps for a long time. It has, however, expenienced
rejection of the shipments by the importing countrics a number of times, thereby incurring heavy
monetary losses.

A critical examination showed that the lack of proper knowledge of processing technology
has deprived the country of foreign exchange carnings, thus creating unemployment. To overcome
the above barrier. it has become an mperative need to sct up a new industry where shrimp could
be processed scicntifically.

In sclecting the location of this industry, all infrastructure facilitics has been duly studied. In
choosing the capacity of a plant which can operate without mterruption, availability of raw shrimp
throughout the year has been calculated. Carcful thought has also been given to advise and train
the cultivators or fisherman so that the quality of shrimp remains as per standard. In planning the
process layout, it has been observed that the major part of the processing plant can be fabricated
[rom-indigenous technology, with festing and quality control parts being imporied. To utilice the
leftaver part of the shrimp, a hy-product plant may also be set up for the optimum utitization of the
raw materials.

The proposcd plant, in addition to thc abovc spccifications, shall opcratc using the
following scheme:

1. preparation of specification

2. preparation of training manual

3. preparation of testing manual

4. preparation of a manual to maintain hygienic condition

5. preparation of a2 manual for identification of critical points

6. preparation of a manual for preventive and corrective actions
7. training of the workers

8. storage of finished product




Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

Stage 6

Stage 7

Stage 8

66

PROCESSING OF SHRIMPS

Procuring of Raw Shrimps

DBeheading

i Sorting

I

Freezing at —40°C

Packing m inner smaller Cartons

Packing for Export

Shipping at temperature of
-18°C

Checking of heavy metals
such as mercury

Use chlornated water and
wash five times at different
concentrations
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PROBLEMS IN EACH STAGE AND POSSIBLE SOLUTIONS

Stage 1 Procurement of raw matenal

Shrimps cavght from decp sea arcas can normally be taken free of any defects. But
shrimps produced in sweet water may contain heavy metals since these are produced unknowingly
in polluted water. Therefore, during procurement, every lot or batch should be checked for heavy
metal, i.c. Hg, so that the it would not be inciuded in the processing since shrimp containing beavy
metal is hazardous to the health. This step is, therefore, termed as a critical control pomt.

Stage 2 Bceheading

Beheading should be performed m hygienic conditions with properly tramed personnel so
that the maximum quantity ot meat could be included m the shamps.

Stage 3 Sorting

Sorting includes grading and checking iic quality of shnimps. Sometimes, shrimps with
black or colored spots are found during sortinie. These spots may be due to the growth of parasite
over the mealy pari of the shmimp. Therelore, dwing soriing, these shrimps mus: not be laken for
processing. Care should also he taken to assess the masses of each group of shrmps so that a
reasonable number of shrimps are contained in each kilogram package. Th.s process should be
cammied out at controlled temperature.

Stage 4 Washing

Washing to remove the direct should be done a number of times with chlormated water of
various concentrations.

Stage § Freezing at a ture of 40°C

Freezing should be done within two and a half hours to prevent growth of bacteria. This is
a critical control point, therefore care should be taken to avoid any error.

Stage 6 Packing in inner smaller cartons

Packing is normally done in cartons with capacity of 500 grams and 1 kilogram and is
performed at a constant temperature of —18°C.

Stage 7 Packing for export

The cartons are placed into big boxes for shipment. During the packing operation, the
temperature should not in any case vary. Random samples should be drawn and tested.
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Stage 8§ Loading to the ship for shipment

Loading to the ship for shipment should be done during night time to avoid deviation from
the freezing condition which again may cause the growth of bacteria.

CONCLUSION

“Prevention is better than cure” is the philosophy behind total quality management. This
can not be achicved without commitment by the top management. Quality cannot be one man'’s
job. The major point of the quality problem can be overcome by monitoring and traiming. Quality
management is, therefore, needed at every step of production process. Industrial meteorology, ic.
periodic calibration of measuring nstrument, is onc of the pre-condition of good manufacturing

practice.

The consumers all over the world nowadays are very much conscious about health hazards
mchuding environmental pollution that comes from food industries. Fc d processing mdustrics,
therefore, should be cautious during hazardous analysis and critical control point to avoid
comrective action. In most cases, corrective action does not prove fruitful and this leads to the
rejection of the products and the loss of market share. To mcrease the market share, the
manufacturer should acquire quality assurance capabilities ir sluding reduction of cost.
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BEER MANUFACTURING

PROJECT

BY: Mr. SOK MENG SE (Cambodia)
Ms. VIENG PHONE VIRAVONG (Laos)
Mr. JAMILUL HUQ (Bangladesh)
Mr. PRAK BORETH (Cambodia)
Mr. SENEKHAM VONGVORALATH (Laos)
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PROJECT: BEER MANUFACTURING

Beer is an alcoholic dnink that contains up to 9% alcohol. Different beers have different
names according to their alcohol content, colour, bitterness etc. They may be termed 'Stout’
"Lager, ‘Bitter, “Ale' etc. Normally, Beer contains 4-5% alcohol.

Beer drinking has been reporied as far back as 1000 B.C. However, it was only in the last 100
years that Beer is manufactured scientifically.

It 1s envisaged by the participants in this group to set up a Brewery in Cambodia with a daily
production capacity of 600 HL in two shifts of cight hours cach.

The per capita consumption of Beer in Cambodia i1s 1.33 C.L. The consumption is increasing
annually at a rate of 2%. Presently, there is one Brewery at Cambodia with a daily production
capacity of 600 HL/day while a second Brewery is in the process of being set up in Phnom
Penh with an annual capacity of 17 million HL. Cambodia has to import Beer from Singapore
in order to meet its demand. Thus, there is ample scope for setting up a third Brewery. This
will not only meet the eatire demand of the country, but there will be scope for exporting the
surplus Beer to Japan where, market already exists as our market survey shows.

The Process

Beer is manufactured from malt, hops, sugar, water and certain chemicals. Sugar and maltose
arc fermented using enzymes to form alcohol and carbon di-oxide. A process flow diagram of
the proccess is given in Figurc 1. The proccss is bricf is given below:

1) Imported malt is sent to the Mill Malt, where malt 1s milled to a eize of 1.5-2 mm.

2) Hot water at 50°C is added to the malt in the "Mastune’, where the mixture is heated
from 50-66°C for 16 minutes and kept at that temperature for one hour. Then it is
heated to 77°C for 10 minutes.

3) It is transferred to Tilter Wort, where it is filtered, which takes 30-45 minutes. The
product 1s known as "Wort".




4)

3)

6)

8)

11)

12)

The Wort 1s transferred to the Brew Kettle and heated to 104°C. Then sugar and Hops
mixture are added. The mixture is boiled for 2 hours at 104°C. Then Wirlfioc 1s added
and thc rcaction is allowcd to continuc for § minutcs.

The mixture is transferred to the Whirlpool to settle the flocs at 90°C for 30 minutes.

From the Whirlpool, the mixture 1s pumped through a pipe to the cooler. In the pipe the
muxture is acrated by a compressor. Initially, the mixture, is cooled from 90°C to 45°C
using water at normal temperature. Very cold water at 0°C is then used to cool the
mixture down to 10°C. The entire cooling operation takes about 45 minutes.

The mixture 1s then transferred to the Fermenting Tank. Pure strain of Yeast
(Saccharomyces cerevisiae) 1s added. The PH of the mixture is maintained at 4.5 while
the temperature is controlled at 10-15°C. The enzymes break the mixture to alcohol
and carbon di-oxide. The carbon dioxide is recovered and purified for later use. The
fermentation takes between 7-10 days to complete.

The fermented Beer is stored in a Storage Tank for 30 days at 0-3°C.

After the storage, Beer is transferred to the centrifugal and filter press. During the
transfer, carbon dioxide is injected into the Beer through the pipe. The filtered Beer is
pumped to a storage tank and it is stored at a pressure of 1.5 bar. The quantity of
catpon dioxide is checked here. If the content is less than 60, mors carbon dioxide
from cylinders 1s added.

In a separate section, 66 CL and 33 CL bottles are washed with Caustic Soda solution,
rinsed and sterilized.

The sparkling clear Beer from the storage tank is filled in sierilized boltles in the
filling room. It is then capsealed with crown caps.

The bottles are pasteurized at 60°C for 45 minutes, and then labelled and transferred to
storage for distribution to the end users.




The above process is a very sensitive one and as such strict process and analytical control is
necessary. In this case the entire process has to be computer controlled. Ilowever, at each
stage, samples will be taken from time to time and analyzed. The cntical process/quality
conditions are given below:

1y

4)

8)

At the Mill malt, 1t has to be ensured that the particle sizes are 1.5-2 mm. If it is toc
large, mixing with water will mean less dissolution and hence less carbohydrate. Too
small diameter will mean process problems due to clogging.

The temperature 1n the Mastime has to be maintained to ensure that it reaches 50°C,
65°C and 77°C in the comrect time. The time has ta he 1 hour 26 minutes. Counter
checks are necessary. Too much time will make the Beer too bitter. Too little time will
make it less palatable.

The PH in the Brew Kettle must be 5.2. If it 1s less. measured amount of Sulphuric acid
has to be added. This is for the yeast to survive in a later stage. The temperature must
bc maintaincd at 104°C.

‘The PH in the Fermenting Tank must be 5.2 in the initial stage and 4.5 at the {inal
stage. The temperature must be maintained between 10 and 15°C. Thss is because the
Ycast can bc most active in this conditions whilc if thc PH 1s too high or too low, or
the temperature is higher or lower, the yeast cither does not survive or the fermentation
time 1s extended, other by-products are produced.

The Yeast strain must be pure Saccharomyces cerevisiae. This is absolutely essential.
f the Yeast is found to be contaminated, the entire Yeast is rejected and fresh and pure
strain of Yeast is used.

The cooling temperature has to be controlled precisely.

The slorage lime in the tank aller ftrmenlation is very important. If Beer is stored for
less than 30 days, the Beer becomes “Junk Beer'. It becomes stale. The temperature of

0-3°C is similarly cntical.

The carbon dioxide content in the storage tank must be checked to ensure quality.
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9) - The bottles must be properly sterilized. They must also be non-alkaline. If the bottles
contain caustic soda, it 1s a health hazard and these have to be washed and sterilized
again.

10) The Beer must be pasteunized at 60°C for 45 minutes precisely since improper
pastcurization may rosult in contaminatcd bacterial growth. If the temperature cxecc
60°C, breakage of bottles occur.

Although the process is computer-controlled, counter checks must be made. Samples have to
be taken from cach processes every 2 hours. These have to be analyzed in the laboratory to
check various parameters such as PH, bittemess, acidity, microbiological analysis, alcohol
content, original gravity (OG) etc.

Above all, total quality control measures must be maintained. As such the raw matenals,
chemicals, bottles etc. all must contorm to the required quality. The quantity and specification
of materials are given below:

Raw material (Dailv requirement)

1. Malt 86 days @ 50 kg = 4,500 Kg
Spec - Dry Extract: 77-81%
Total Nitrogen: 10-12%
Soluble Nitrogen: 3.5-3.9%
Kolbach Index: 28-37

‘The malt will be imported from France.

2. Sugar: 10-11 bags @ 50 Kg = 500-550 kg
Spec - White sugar
Sucrose Content: 99.6% (min)
Moisturc Content: 0.05% (max)
Colour: 150 ICUMSA (max)
Polarization: 99.5% (min)
Invert sugar: 0.1% (min)
conductivity ash: 0.1% (max)
loss on drying (3 hours at 105°C) - 0.1% (max)
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3. Water 6,000 HL
Spec: Odorless, colourless and tasteless
Iron content - Nil
Manganese - Nil
Suspended malter - Nil
Caler - Moderate
Suipnac - Moderate

4. Hops: Residual Moisturc: 4.7-5.0%
Alpha Acid (Humslow): 5.6-5.9%
Beta components (dry): 7.9-8.5%
Hard Resins: 1.8-3%
Bitter value alpha + Beta/56 (dry): 6.5-6.8%
Various Hops will be required as given below:
a) Aromatic Hop: 3 Kg
b) Hop Extract: 6 Kg
c) Hop Perlit: 6 Kg

Hops will be imported from Singapore, originally supplied from France.

Chemuicals:
a) sona - D: 6 Kg
b) Biotine: 3kg
c) Policlar: 1.5 Kg
d) Bioform: 3 kg

All the Hops will be imported from Singapore, country of origin  being
France/Belgium//Germany.

The quality management diagram has been given at Figure 2 & 3.

The final Beer specifications are given below:
Bittcmmcss: 21
Carbon dioxide content: 4.5+0.5 g/L
PH: 4.5
Alcohol content (V/V): 4.5%
Colour: 5 (EBC)
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Conclusion

The production of Beer involves several physical, chemical and microbiolagical processes.
The process control requires rigid measures. It is a customer-onented product and as such strict
quality control measures must be maintained. It should neither be less bitter nor more. It must
have the necessary “holding’ strength to ensure proper frothing. From the hygienic point of
view, we must ensure that the product does not pose health hazard to the consumers.

All the analysis mentioned will be undertaken by chemists and microbiologists. The samples
will be coliected by operators. The overall supervision must be undertaken by the Production
Manager. He will be aided by the Production Supervisor, Chemusts, Microbiologists and
opcrators. Hc must oversce that proper records arc kept every 30 minutes by the opcrators. He
must also ensure that the records are counter-checked and counter-signed. In case of accidents
or sub-standard quality of production, he must fix up the responsibility to the guilty person
Since the project is a two shift one, he should be available for 16 hours. Above all, he must
inform the company management of all the developments in the plant and process, whether
there are any problems or not. He should also ensure that the plant is maintained from time to
time. The computer works on data fed back from instrumentations. These should be checked
and recalibrated every one month.

The overall project is a profitable one. But that should not be a criterion of the cfficiency of
the plant. We must ensure that the data compiled, the analysis made, the marketing activity
etc. must be recorded and kept for future references. The efficiency of a project does not
depend on profitability and above all strict quality will ensure that the production of Beer will
be a small step for this project towards a giant leap for futurc expansion, planning and
implementation.
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Training Course on:

Quality Management in the Food Industry in Asian Pacific LDCS
14 August - 1 September 1995

COURSE EVALUATION
Please mark the appropriate block on the right to indicate your following
items.

Were the subjects dealt with in this course appropriate in satisfying vour
need for your professional practice?

Excellent ! Very Good ! Good | Fair ';

cCommen:ts:

Please rate the course bcok and other printed materials used in the
course.

Excellent | Very Good ° Good § Fair

Comments:

Course organization and execution.

Excellent ! Very Good ' Good Fair

Comments:
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3. Please evaluate the likely usefulness of the printed course materials for
your reference in future professional practice.

p-

Excellent ;| Very Good Good | Fair :

—
i

Comments:

Please rate the usefulness of the new techniques, and procedures
presented in this course in relation to their applicability to problems in
your country.

(V)
N

Excellent | Very Good | Good | Fair .
? ! :
Comments:
6. Over all view and evaluation of the course.

| |

{ Excellent l Very/Good I Good Fair
i

Comments:
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Please rate the usefulness of the course.

Excellent  Very Good Good g Fair :
! i ,
Comments:
B. Which aspects or features of the course did you find the most interesting

or useful, and which least ?

Please comment on these aspects. In crder to assist in formulating future
short course, please do not hesitate to mention any short comings. Your
frankness will be appreciated.

Most Interesting Least Interesting

C. Would you consider participating in a follow-up short course on any
aspects related or associated with the current course?

[ ] Yes [ ] No

Perhaps, depending upon subject area

D. Do you think the subject matter of the current course would be beneficial
to other individuals in your agency, ministry or firms in your country?

( ] Yes [ )] No
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F. How useful was the field trip.
i 1 T t
Item f Project Very Useful Some ’ Not
! Good what y Useful
E Useful | |
1 | Jing Muad Co., Ltd. ; ;
| i ,
| 2 | Sam Mai Kur Sausage Factory. i r l
! Chonburi g i :
2 3 Bio-Thong Food Processing f } i :
i ;
| 4 l Nong Poo Milk Product f t ='
j 5 | Villages Activities on Dairy f i : ',
\ . Cooperative i i : ‘ E
G. Services and Facilities.
" Item ' Services and Facilities . Very : Satis- E Fair ‘ Poor
’ i Good . factory ; ,
o1 Welcome frem airport / ', , ';
i i departure service | i g
! 2 | Accommodation | |
E 3 Lecture facilities i f |
i
4 Field work / labs facilities l |
4 !
I ] .
\ 5 1 Quality of food at cafeteria l |
| ;
6 Assistance given by Continuing
Education Center for general
needs !

7. Other (specific)
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H. Please write down your comments about the course considering your own
field of profession. (i.e. Owner, Manager, Etc.)

THANK YOU
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Project XP/RAS/94/125

TRAINING PROGRAMME ON QUALITY MANAGEMENT
IN FOOD INDUSTRY IN ASIAN LDCs
Bangkok from 14 August to 2 September 1995

April 1995

ANNEX L
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. BACKGROUND )

The Special Programme for the Industrial Development of Asia and the
Pacific, launched by the General Conference of UNIDO in 1989, has focused on
two industrial subsecrtors supporting the vital agricultural sector of the
least developed countries of the region: agro-related metalworking and food-
processing industries (GC.4/Res. 8 and 9, GC.5/Res.14). Tre priority areas
te be addressed by the agro- and food processing industries were-identified
in 1992-1993 through a process of research, expert missions to ten countries
and a UNIDO/ESCAP Regional Workshop with representatives from most LDCs in the
region. The report of the Regional Workshop and the subscquently completed
repaorts on the development of the tocd processing industries in eight 1LDCs
identified poor food security systems and qualitv control facilities as the
kev constraints facing the industry.

Limited capabilities in all Asian and Pscitic LDCs in testing and
quality control of food and processed food result in poor consumer protection
and crratic quzslity in local markets and for export . ‘ost LDCs have taken
steps to introduce central standardization and quality control facilities, and
attempts are being made to promote qualityv management svstems in public and
private food-processing enterprises. The institutional basis and development
plans tor the countries proposed to be invited te th. training activities in
this ficld are as follows (details arc available in the conntry re ports and
countrv bricfs in document PPD.R/166. preparcd in 1w

BANGIADESH

The share of food processing industrics cantributes to about one
fonrth ot the touval gross ocutput and 21 7 of the ttal value added in the
manufactiring scctor. The total emplovment in the food processing industries
is close to one million. Most of the products cater the domestic market . but
particularly in the marine-based industries the share of exports is rapidlv
S rowing. The Ministries of Agriculture ol Live coek and Fisheries ar
responsible for the pelicies and plans, vheroo the atitnte of Food Seione
and Technology aims at, i.a.. improving the oot itiongd otatus of  the
population. The Bangladesh Standards and Tostiog, lior oot rone (RSTT) unede v 1o
ainietry ot Industry s strengthened through UNPR 00t prao ot Bibszal /006 ) has
devedoped facilities and capabilitics for prejoaring 0 andonde Sl carrving out

testing ot selected food and processed tood product., Other  relevant
institations inclade the Bangladesh Agricalrarad o Lareh Tnstitute (BART) .
the  bPanglalosh Foed and Sugar Industrice torpactian CBRFSIO) ana tae

Sang bbb Swal b and Cottage Tndustyiv o Corporat o BSOLT

BHUTAN

Tte buld of industrial enterprines i 10 b agte iinatrial seetor,
Oue ot the ten wedium/large agro - indastere . tha o o Trart and e setable
proce saing planta . three distilleries, o tlonmr iy ot ! e plant cueh for
animal feod hicenits and dairye, Proadt preooos b o rved o L m jor
sanport  dndootry Ther - are no contval ctandadi s von o uslity eontrol
Pacrirores o the conntry, The Ministry of Trode ol dnduer g shpe rvines the

indit vl cnterprises and the Ministry ot Apaaonltone 1 g “pansible tor Rib

anel vstoncdon i vicos to the farmers,
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CAMBODIA

Food processing industries account for almost half of the entire
industrial production. Capacity exists for sugar, vegetable oil, milk, soft
drinks and fish processing for the local markets. The export potential for
marine based industries is considerable. The Government has requested UNIDO
to assist in formulating a programme for the establishment of z food safetv
system in the country and a preparatory assistance project XP/CMD/94 /029 will
be completed before the erd of 1694. The institutions to be potentially
strengthened by the multi-donor assisted programme will be the Technical
Division of the Ministry of Industry, the laboratories of the Ministrv of
Agriculrure and CAMCONTROL of the Ministrv of Commerce.

LAO PDR

Food processing industries in Lao PDR are very underdeveloped and
include onlv animal feed. edible oil and coffee. Th:re are so far no fruit
and vegetable canning industries. The small business development programme
of the Goverument, supported bv the GTZ. UNDP and UNIDO. see food processing
as one of the most promising potential industries in the country. There are
no central faciliries for standardization and qualitv control of fresh and
processed food producrs in the country.

MALD 'VES

Processed fish is the country’'s export article. There are 39 spall
private firms engagrd in the fish product export business. There is no
specizlized qualitv control adviser in the Ministrv of Fisheries ann
Agriculture for the export of tuna and reef fish products No capabilities
and facilities arc available for standardization, test'ng dnd qualirv ccontrol
for local and export markets. The Government has emphasized the importance

of qualirv control in all development programmes for the food procsecing
iadusrrv,

HYANMAR

Tvanmar heas s diverse and fairle developsd food procesaing induar e

catering mostly for local markets.  Some standards and legialation re in
place . but the training requirements for factorv and laboratorv araff are
conniderable . The Ministry of Industry No. 1 i5 respansible for the public

and private seetor »oterprises in this field
NEPAL

Food-proces g, industries account for 15 7 of the manufactured vilie
added dnd are charactorivzed by a large number of cottage s1z0 industrie . most
of wvhich are locatsd 'n the rastern and central dewv lopment region, Food
control programme:s re goeared to ensure food safetyv and provent comm rejal
friovt for the pood o8 the concumers. The orim forus of the Tood Control
Aprney as o achireving, oogood supply of atandard food product |, devaid of anv
hazards. The Nepal Bureave of Standards and Metrolopy (NBSH) . eatablichied with
GNDE/UNIDO assictancs ander the Ministry of Industry, j- responcible for
setting up standards o tening and providing qualiry cortificates for o niwber
ol producta. The A Lareresine Contre (AEG) oot tactied 1o the Frolo it 1on of
Nepalear Chamber s of Commeree and Industry, o che apes Organisaticn for food
processing dndustrres providing training and cstonsion aervicoe to it
me mby 17 e
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SOLOMON 1SLANDS :

Food processing industries dare mostly cottage-scale and hive been
assisted by the UNDP/UNIDO supported project for small business development.
No central standardization and quality control faciliti~s are available in the
countryv. The Industrial Development Division of the Ministrv of Commerce.
Emplevment and Trade as well as the Ministry of Agriculture are relevant
institutions for rhe development of these industries.

WESTERN SAMOA

Some 25 food processing companies are registered in the countrv,
involved particularly in copra, coconut and taro processing. The Donartment
of Agriculture, Forests and Fisheries is responsible for testing. development .
distribution, extvunsion support and marketing of new crops. Nooocentral
standardization and qualitv control tacilities are available in the conntry.

The main reasons attributed to the poor quality management aspects of
the food processing industries in these countries are the lack of trained
personnel | lack of knowledge regarding the appropriate technologics tor food
processing. lack of information regarding the legislation pertaining 1o
quality and lack of marketing networks and skills.  Thus there is o mecd for
personnel training to create awareness of the structure and problems of the
tood industrv in the various LDCs. to make them realize the necensitv of
producing quility products and to impart to them the principles and technigues
of improving product qualityv. To contribute to this gosl, UNIDO intends to
mike use of the expertise z:cumulated at the Asian Institute of Torhnologv
(AIT) in Bangkok. Thailand, in providing training courscs in qualirvy
management in the food industries, specificaily tailored tor LDCs following
the results of the identification phase described above. The proposed
training will form an integral part of UNIDO's special activitivs promated for
the development of the [ood processing industrics in the Asian and Pacitie
[.DC .

1. OBJECTIVES AND INPUTS
AL OBJECTIVES

To dincreaar the capabiliie of 20 techniecal <taft from toad ol
caontrol and festing institations oad food procoasing entorprice . tvoam nioe
Astan LDCs dn applving and disseminating knowledyse in appropriate proos i
technology, product gquality and mocbeting in the fool induntre

B ouTruT

20 techmieal ot tranned 1o the above amentrared fieid

ITT.  DUTIES OF THE CONTRACTOR

The contrvartar will provide 1t follovin, gn collaboratton with 1hu
UNIDO backatapping ot fjecr:
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. - . . - . *
Premises and training equipment (including audio-visual equipment) for
the training purposes.

- Access to AIT’s library.

- Lecturers to cover all the proposed subjects (themes) (except themes
M 3 (4), M 4 and M 6) and one training manager who will, in close
cooperation with the BSO, contribute to the preparatory work including
candidates’ selection, finalization of the training programme and
supervision of the implementation.

- One person who will deal with the trainees’ personal matters.
- Arrangements for practical assignments and field visits.

- Compilation of the lectures, to be distributed to the participants
during the training course.

Any other documentation or material needed for the implementation of
the training course.

- Secretarial support and other services if anc when required.

- An administrative report of the course. including a complete set of
revised lectures, taking into account the explanations bv the lecturers
in replyv to the trainees’ questiions.

Iv. DURATION OF THE TRAINING PROGRAMME

The training programme will have a duration of 3 weeks (20 davs. travel
davs excluded). The contractor will, after conclusion of tin contract , take
the required steps as described in paragraph TIl so 45 to cnable the
conduction of the training course from 14 August to 2 Septumber 194y

V. PERSONNEL INVOLVED

The contractor will have to submit as part of his offer the Vs of the
lceturers and other staff involved in the implementation of the. training
course. The above lecturers and staff should cover all the subjects and
artivities as requested.

VI. REPORTING, FOLLOW UP AND EVALUATION

The training programme manager at AIT will have to provide the BSO with
the required inputs for the preparation of the final report. The contractor
will be requested also to contribute to the final cvaluat ion of th training
programne

VII.  JOB DESCRIPTION FOR LECTURERS AND OTHER STAFV INVOLVED
1. The lecturers should be hi ghly specialized in thoir ficld of activigw

and have long cxperience in the theme they wil] precent  Thev shonld be
fluent in English.




/. The statf involved mainly in the practical assignments and field visits
should be specialized engineers with experience in food processing and
quality management. Thev should also be fluent in English.

VIII. DETAILED DESCRIPTION OF THE TRAINING PROGRAMME

A tentative training programme is attached. Based on UNIDO's proposal
the contractor should prepare the final programme, giving a detailed
description of each presentation to be made. The contractor should also
indicate the honorarium of each lecturer.

IX. DESCRIPTION OF THE PRACTICAL ASSIGNMENTS AND FIELD VISITS.

The contractor should include in his offer a detailed descriprion of the
work and demonstrations to be carried out during the practical assignments and
ficld visits.

X. ADMINISTRATIVE COSTS

The administrative costs should include the costs for coordination.
travellers’ assistance. secretarial work. documents' reproduction. local
transport of the trainees and involved staff. The above costs should be
indicated separatelvy.
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ANNEX v

COMMENTS OF THE BACKSTOPPING OFFICER

The "Training programme on quality management in the food industrv in
Asian LDCs" was held in Bangkok at the Asian Institute of Technologv (AIT)
from 14 August to 1 September 1995. The training course was very well
organized. The combination of lectures and practical work carried out by the
participants during the field visits used in this course proved to be
successful and resulted in an increased awareness and upgraded skills of the
20 participants representing 7 Asian LDCs.

Such regional training should be repeated. However. specific follew-up
activities have to be organized in the countries concerned in order to sustain
the achievements of the training course.






