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BASIC COMPETENCIES

MANMTO0501 SUPERVISE APPLICATION OF KEY COMMUNICATION SKILLS IN
THE WORKPLACE

L.O1

Meet common and specific communication needs of clients and colleagues

L.O2

Contribute to the development of communication strategies

L.O3

Represent the organization

L.O4

Facilitate group discussion

L.O5

Conduct interviews

MANMTO502 SUPERVISE DEVELOPMENT OF TEAMS & INDIVIDUALS

L.O1

Supervise team leadership development

L.O2

Foster individual and organizational growth

L.O3

Monitor and evaluate workplace learning

L.O4

Develop team commitment and cooperation

L.O5

Facilitate accomplishment of organizational goals

MANMTO503 SUPERVISE PROBLEM SOLVING TECHNIQUES IN THE
WORKPLACE

L.O1

Analyze the problem

L.O2 Identify the possible solution

L.O3  Recommend solution to teams or higher management
L.O4  Implement & Supervise Solution

L.O5  Monitor outcomes

MANMTO504 SUPERVISE DATA COLLECTION AND ANALYSIS IN THE
WORKPLACE
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L.O1  Study information requirements

L.O2 Process Data collected

L.O3  Analyse, interpret and organize information gathered

L.O4  Present findings, recommendations

MANMTOS505 PLAN & ORGANIZE WORK FOR SEVERAL WORK TEAMS

L.O1  Setobjectives

L.O2  Plan and schedule work activities

L.O3  Implement work plans

L.O4 Monitor work activities

L.O5  Evaluate works plans & activities

MANMTO506 SUPERVISE ENVIRONMENTAL PROTECTION
IMPLEMENTATION

L.O1  Adopt environmental protection policy & principles.

L.O2  Implement specific environmental programs.

L.O3  Monitor activities on environmental protection /programs

MANMTO507 SUPERVISE OHS WORK ISSUES IN THE CONSTRUCTION
INDUSTRY

L.O1 Risk identification

L.O2 Risk assessment

L.O3  Risk prevention & supervision

L.O4  Emergency procedures

MANMTO508 APPLY GENDER & SOCIAL EQUITY PRINCIPLES & POLICIES

L.O1  Follow guidelines or rules of conduct related to gender and social equity in the

workplace

L.O2  Contribute to improve workplace guidelines in promoting gender and social
equity

L.O3  Recognize and report suspected cases of gender and other forms of social
inequity

MANMTOS509 SUPERVISE COMPLIANCE WITH PROCEDURES,
SPECIFICATIONS, AND MANUALS

L.O1  Review Standard Operating Procedure (SOP’s), specifications & manuals.

L.O2  Interpret compliance of SOP, manuals & specifications

L.O3  Recording & reporting

MANMTO510 SUPERVISE PREPARATION, USE AND MAINTENANCE OF TOOLS
AND EQUIPMENT

L.O1  Supervise planning of resource requirements

L.O2  Supervise requisition & acceptance of resources

MANMTO511 SUPERVISE INTERPRETATIONS OF TECHNICAL DRAWINGS,
PLANS AND MATHEMATIC CALCULATIONS

L.O1  Analyze signs, symbols, and data

L.O2 Interpret technical drawings and work plans
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L.O3

Approve drawings & plans

CORE COMPETENCIES

MANFA8501 PERFORM BASIC MEASUREMENTS AND CALIBRATION
TECHNIQUES IN THE LABORATORY

L.O1 Identify chemical compounds

L.O2  Prepare chemical solutions of known concentrations

L.O3  Perform calibration of testing / measuring instruments

L.O4  Perform basic laboratory measurements/techniques (length, weight, volume, pH,
temperature)

L.O5  Perform data and unit conversion

MANFA8502 CONDUCT PHYSICAL AND CHEMICAL CHECKS/TESTS ON RAW /
PROCESSED AGRICULTURAL PRODUCTS

L.O1  Determine moisture content and water activity of food

L.O2 Identify suitable raw materials/ingredients for application in food products

L.O3  Conduct qualitative and quantitative checks on raw materials, processed/finished
products, food ingredients, and packaging materials

L.O4  Evaluate sensory properties/ characteristics of food products/ingredients

L.O5  Comply with food labeling requirements

MANFA8503 PERFORM BASIC MICROBIOLOGICAL TASKS

L.O1  Perform basic microbiological techniques

L.O2  Conduct microscopic examination of specimens

L.O3  Conduct environmental monitoring

L.O4  Prepare solid and liquid media

L.O5  Prepare food samples for analysis

L.O6  Conduct microbial analysis of food samples

L.O7  Perform decontamination and disposal of biological waste and labware

MANFA8504 MAINTAIN FOOD SAFETY AND FOOD HYGIENE STANDARDS IN
THE AGRI-FOOD SUPPLY CHAIN

L.O1  Conduct a hazard analysis to identify potential food safety hazards

L.O2  Monitor food safety and quality parameters in food safety quality management
systems

L.O3  Carry out food hygiene inspection at food premises

L.O4  Carry out corrective/preventive actions

L.O5 Carry out logging and documentation
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MANFA8505 CONDUCT CHEMICAL ANALYSIS FOR RAW / PROCESSED
AGRICULTURAL PRODUCTS

L.O1  Prepare food samples for analysis

L.O2  Conduct titrimetric analysis

L.O3  Perform advanced instrumental analysis (chromatographic/spectroscopic
techniques, rapid methods)

L.O4  Carry out proximate analysis

L.O5 Carry out maintenance of food analytical instruments

L.O6  Perform laboratory data organization, presentation, and analysis

MANFA8506 OPERATE AND MAINTAIN FOOD PROCESSING EQUIPMENT

L.O1  Conduct unit operation safety assessment and check

L.O2  Conduct pre-treatment of raw materials

L.O3  Perform mixing of food ingredients

L.O4  Carry out thermal treatment of food products

L.O5  Perform drying techniques

L.O6  Perform packaging of food products (including smart packaging)

L.O7  Perform low-temperature treatment of food products

L.O8  Perform equipment cleaning and product changeover

MANFA8507 APPLY ADVANCED FOOD PRESERVATION AND PROCESSING
TECHNOLOGIES

L.O1  Apply chemical preservation methods

L.O2  Carry out physical food preservation methods

L.O3  Perform food bioprocessing techniques (fermentation)

MANFA8508 MAINTAIN NUTRITIONAL QUALITY OF RAW / PROCESSED
AGRICULTURAL PRODUCTS

factors)

L.O1 Identify factors affecting the nutritional quality of food (Identify nutritional risk

L.O2 Identify key nutrients (macro and micro-nutrients) and their associated functions

L.O3  Assess food products in meeting nutrient needs

tools

L.O4  Recommend diet plan/product based on dietary needs/requirements using suitable

3] DEFINITION OF TERMS
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1. Introduction

Creating a political program for the continuing education reforms the existing technical and
vocational training in the country, making technical and vocational education training systems
towards performance-basedd approach for education and training, and the curriculum is based

competency on a national curriculum for implementation overall in countries.

The competency-based curriculum, which has provided industry approval, makes the education,
vocational and technical education system widespread and meets the requirements for better skills
for the Cambodian economy, both in the system and out of the system.

The Competency-Based Curriculum is a framework or detailed guideline for subsequent
development of curriculum, master plan for courses, courses framework, course content, along
with teaching methods, including academic and assessment resources for vocational and technical
training institutions.

Competency-based curriculum reflects a unified standard by validation from industry sector or
community certification and approval from industry advisory group (IAG).

While competency standards have been developed and promulgated, this competency standard is
used to develop a master plan and subsequent learning course for formal vocational and technical
education programs.

The development of a competency-based curriculum is complicated and challenging, as it is the
first step in building and developing a study approach and assessment for course design.
Competency-based curriculum is used to support alternative training strategies:

e Traditional teaching that students grow together through subject-matter courses or modules

(course framework)

e Self-study is used by some training institutions

e Dual Training system

e Training in the workplace

¢ Recognition of Prior Learning) RPL(

With a variety of training and evaluation processes using the Competency Based Training
approach, it is a methodology that focuses on learning outcomes and performance benchmarks
based on requirements and standards set in the workplace.

The process of developing a competency-based curriculum, involves stakeholders from industry
(technical or specialized specialist), curriculum developers, and professors or trainers with
experiences in the skill or industry that develop a competency based curriculum.

The Curriculum Development Team has configured the Competency-Based Curriculum, that the
training results and competency assessments for the whole course are linked to industrial
standards. Preparing each units of competency, which is included in the National Competency
Standards into Modules, allows us to measure in part its competency to go with the training
module.

Some additional modules related to the occupations that are included in the training are developed,
which support the implementation of all available competencies in the course, for example,
modules that relate to materials or process work or measurement process. These modules may be
related to additional knowledge, skills and attitude related to one or more of the competency which
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are included in the Competency-Based Curriculum. The competency can involve various modules
for training that the competency needs to develop skills and standards that students or trainees
need to achieve.

The competency-based curriculum developed and promulgated can help master plan and course
framework as shown in Annexes 1 and 2 in each curriculum. The Master Plan and Course
Framework are designed for the formal training program in line with the Cambodian Qualifications
Framework, integrating all the basic competencies and core competencies contained in the
competency-based curriculum, which must be approved by the Industrial Advisory Group and
approved and promulgated by the National Training Board.

In the course framework, there are some occupational skills related to the general competencies,
which are essential for developing individualized knowledge, skills and attitude in performance
processes that are fundamental to helping achieve core competencies and to improve analytical
competency and working capacity.

2. National qualifications framework

The establishment of the National Qualifications System for Cambodia requires the acceptance of
the Cambodian Qualifications Framework, which provides a holistic framework for integrating
further education and training and other sub-sectors.

Qualification framework as a tool for national development and classification of qualifications
according to the criteria of the levels reached, as well as policies and strategies to ensure the quality
of education and training that make learning outcomes are standard and is widely recognized in
the national and international community.

Under the terms of the Cambodia qualification framework, the qualifications provided in the
Technical and VVocational Education and Training sector are based on the achievement of industry-
standard competency responsiveness. The competencies defined in specific qualifications is part
of the job that can make a person or worker get a job after they have achieved all the competency
set at the qualification level.

Therefore, completing specific competency at a certain level of the individual or a worker will
ensure to the industry that the person has the competency to perform certain tasks or jobs in line
with industry standards.

Qualifications for Technical and Vocational Education and Training which are defined in the of
Cambodia qualifications framework include:

e Vocational Certificate

e Technical and Vocational Certificatel

e Technical and Vocational Certificate2

e Technical and Vocational Certificate3

e Higher Diploma of Technology/Business Education
e Bachelor of Technology/Business Education

e Master Degree of Technology/Business Education

e Doctoral Degree of Technology/ Business Education

3. Competency-based curriculum
This section detailed the competency based curriculum on “Installation and Maintenance of
Agro Processing and Analysis Level 5".
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COURSE DESIGN

Course Title . Installation and Maintenance of Agro Processing and
Analysis System
Nominal Duration of the Course : 1665 hours

Qualification Level . High Diploma
Unit of Competency :

1. Basic Competencies

1. Supervise application of key communication skills in the workplace

2. Supervise development of teams & individuals

3. Supervise problem solving techniques in the workplace

4. Supervise compliance with procedures, specifications, and manuals

5. Supervise preparation, use and maintenance of tools and equipment

6. Supervise interpretations of technical drawings, plans and mathematic calculations
7. Supervise OHS work issues in the Construction Industry

8. Supervise data collection and analysis in the workplace

9. Plan & organize work for several work teams

10.  Supervise environmental protection implementation

11.  Apply gender & social equity principles & policies

2. Core Competencies

Perform Pneumatic installation and maintenance
Perform electrical installation

Perform Electronics service for Agro Processing and Analysis

Perform CAD and mechanical technology for Agro Processing and Analysis
Setup drives and motor control for Agro Processing and Analysis

Perform automation and basic robotics

Install PLC and Sensors system

Perform Hydraulics installation and maintenance

© No a ks w D RE

Course Description:

This course is designed to develop the knowledge, skills, and attitude of an individual in the field
of Manufacturing automation in accordance with industry standards. It covers basic competencies
such as:
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e Supervise application of key communication skills in the workplace

o Supervise development of teams & individuals

e Supervise problem solving techniques in the workplace

e Supervise compliance with procedures, specifications, and manuals

e Supervise preparation, use and maintenance of tools and equipment

o Supervise interpretations of technical drawings, plans and mathematic calculations
e Supervise OHS work issues in the Construction Industry

e Supervise data collection and analysis in the workplace

e Plan & organize work for several work teams

e Supervise environmental protection implementation

and Apply gender & social equity principles & policies. It also includes core competencies like:
e Supervise development of teams & individuals

e Supervise problem solving technigues in the workplace

e Supervise compliance with procedures, specifications, and manuals

e Supervise preparation, use and maintenance of tools and equipment

e Supervise interpretations of technical drawings, plans and mathematic calculations
e Supervise OHS work issues in the Construction Industry

e Supervise data collection and analysis in the workplace

e Plan & organize work for several work teams

e Supervise environmental protection implementation

e Apply gender & social equity principles & policies

Completion of this training course and passing the equivalent competency assessment will qualify

the individual to become Agro Processing and Analysis Assistant level 5.

Student/Trainee Entry Requirements:

Student/trainee should possess the following requirement:

Have completed Technical-Vocational Certificate level 4
Passed entrance examination

Physically and mentally fit,

Can perform basic mathematical computations,

Can communicate both orally and in written form, and
With good moral character.

o wdE
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Course Structure:

BASIC COMPETENCIES

(330 hours
Unit of ; : Nomir_lal
Module Title Learning Outcomes Duratio
Competency n
1. Supervise application |1.1 Supervising application |1.1.1 Meet common and specific
of key communication of key communication communication needs of
skills in the workplace skills in the workplace clients and colleagues
1.1.2 Contribute to the development
. . . 30 hrs.
of communication strategies
1.1.3 Represent the organization
1.1.4 Facilitate group discussion
1.1.5 Conduct interviews
2. Supervise development | 2.1 Supervising 2.1.1 Supervise team leadership
of teams & individuals development of teams & development
individuals 2.1.2 Foster individual and
organizational growth
2.1.3 Monitor and evaluate
) 30 hrs.
workplace learning
2.1.4 Develop team commitment
and cooperation
2.1.5 Facilitate accomplishment
of organizational goals
3. Supervise problem 3.1 Supervising problem |3.1.1 Analyze the problem
solving techniques in solving techniques in |3.1.2 Identify the possible
the workplace the workplace solution
3.1.3 Recommend solution to
. 30 hrs.
teams or higher management
3.1.4 Implement & Supervise
Solution
3.1.5 Monitor outcomes
4.1Supervising data 4.1.1 Study information requirements
4. Supervise data collection and 4.1.2 Process Data collected
collection and analysis in the 4.1.3 Analyse, interpret and organize
L . . 30 hrs.
analysis in the workplace information gathered
workplace 414 Present findings,
recommendations
5. Plan & organize 5.1 Planning & organizing |5.1.1 Set objectives
work for several work for several work [5.1.2 Plan and schedule work
work teams teams activities
5.1.3 Implement work plans 30 hrs.
5.1.4 Monitor work activities
5.1.5 Evaluate works plans &
activities
6. Supervise 6.1 Supervising 6.1.1 Adopt environmental
environmental environmental protection policy &
protection protection principles
implementation implementation 6.1.2 Implement specific 30 hrs.
environmental programs.
6.1.3 Monitor activities on
environmental protection
CBC of Food Processing and Analysis, Level 5 Page 9




/programs
7. Supervise OHS work | 7.1 Supervising OHS  |7.1.1 Risk identification
issues in the work issues inthe  |7.1.2 Risk assessment
construction industry construction 7.1.3 Risk prevention & 30 hrs.
industry supervision
7.1.4 Emergency procedures
8. Apply gender & 8.1 Applying gender & |8.1.1 Follow guidelines or rules of
social equity social equity conduct related to gender
principles & policies principles & policies and social equity in the
workplace
8.1.2 Contribute to improve
Workplqce guidelines in _ 30 hrs.
promoting gender and social
equity
8.1.3 Recognize and report
suspected cases of gender
and other forms of social
inequity
9. Supervise 9.1 Supervising 9.1.1 Review Standard Operating
compliance with compliance with Procedure (SOP’s),
procedures, procedures, specifications & manuals.
specifications, and specifications, and |9.1.2 Interpret compliance of 30 hrs.
manuals manuals SOP, manuals &
specifications
9.1.3 Recording & reporting
10. Supervise 10.1 Supervising 10.1.1 Supervise planning of
preparation, use and preparation, use and resource requirements 30 hrs
maintenance of tools maintenance of tools {10.1.2 Supervise requisition & '
and equipment and equipment acceptance of resources
11. Supervise 11.1 Supervising 11.1.1 Analyze signs, symbols
interpretation of interpretation of and data
technical drawings, technical drawings, [11.1.2 Interpret technical
: 30 hrs.
plans and plans and drawings and work plans
mathematic mathematic 11.1.3 Approve drawings &
Calculations Calculations plans
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CORE COMPETENCIES
(1665 Hours)

Unit of Module Title Learning Outcomes Nominal
Competency Duration
. Perform 1.1. Performing 1.1.1 Perform preventive
Pneumatic Pneumatic maintenance on
installation and installation and compressed-air
maintenance distribution system

maintenance X )
1.1.2 Install basic pneumatic

control system
1.1.3 Perform preventive 180hours
maintenance on basic
pneumatic control system
1.1.4 Troubleshoot basic
pneumatic control system
1.1.5 Develop basic pneumatic
control system

' Perform 2.1 Performm.g ) 2.1.1 Install single phase circuit
electrical electrical installation | 5 1 2 |nstall trunking or conduit
installation 2.1.3 Test single phase 180hours
installation
2.1.4 Perform system wiring in a
control panel
' Perform. 3.1 Performing 3.1.1 Perform checks on resistors,
Electronics Electronics service capacitors and inductors
service for Agro for Agro Processing | 3.1.2 Perform checks on diodes
Processing and and Analysis 3.1.3 Perform in-circuit
Analysis measurement on electronic
circuit
3.1.4 Perform checks on BJT 180hours
3.1.5 Perform functional test on
basic logic gate
3.1.6 Design logic circuit
3.1.7 Perform functional test on
flip flops
. Perform CAP 4.1 Performing CAD and 4.1.1 Maint_ain_sgfety and health
and mechanical mechanical technology of the individual -
technology for for Agro Processing 4.1.2 Interpret engineering
Agro Processing and Analysis drawings, greate . .
. orthographic and isometric
and Analysis drawings 180hour
4.1.3 Create 3D engineering
models
4.1.4 Perform linear and angular
measurements

4.1.5 Produce circular holes and




thread cutting

4.1.6
4.1.7

Fabricate work piece
Perform assembly

alignment and leveling of
mechanical modules and
machine

4.1.8

Perform simple

commissioning of systems

4.1.9

Service and maintenance of

machine components

5.

Setup drives
and motor
control for Agro
Processing and
Analysis

5.1 Setting drives and
motor control for
Agro Processing and
Analysis

5.1.1

5.1.2

5.1.3
5.14

5.15

5.1.6

5.1.7

Install AC motor and
motor controller
Maintain installed AC
motor

Troubleshoot AC motor
& its controller

Install DC motor and
controller

Maintain installed DC
motor

Troubleshoot DC motor
and its controller

180hours

Perform
automation and
basic robotics

6.1 Performing
automation and basic
robotics

6.1.1

6.1.2

6.1.3

6.1.4

Install PLC system
Configure robot to
perform routine/specific
tasks

Load program to
interface robot with
external 1/0 devices
Test robot control
program

Perform maintenance of
automation system

180
hours

7.

Install PLC and
Sensors system

7.1 Installing PLC
and Sensors system

711

7.1.2

7.1.3

714

7.15

7.1.6

Install PLC system
hardware

Program executable
PLC

Develop sequential
program

Interface sensors to
devices
Troubleshoot PLC
controlled automated
system

Set up a Human
Machine Interface
(HMI) System

180hours




8. Perform_ 8.1 Performing 8.1.1 Install hydraulic
Hydraulics Hydraulics controlled system _ .
installation and installation and 8.1.2 Troubleshoot hydraulic ours
maintenance maintenance system




Competency Analysis:
Table 1: Basic Competencies

No

UNIT OF

MODULE

COMPETENCY

10

11)12|13|14

16

Supervise application of key
communication skills in the
workplace

Supervise the development
of teams & individuals

Supervise problem-solving
techniques in the workplace

Supervise data collection
and analysis in the
workplace

Plan & organize work for

several work teams

Tabl

e 1: (continued....)

No

UNIT OF
COMPETENCY

34

35(36(37|38

40

Supervise environmental
protection implementation

Supervise OHS work
issues in the construction
industry

Apply gender & social
equity principles & policies

Supervise compliance with
procedures, specifications,
and manuals

10

Supervise preparation, use
and maintenance of tools
and equipment

11

Supervise interpretation of
technical drawings, plans
and mathematic

Calculations

Table 2: Core Competencies

No.

UNIT OF

MODULE

COMPETENCY

1
0

[EEN

[

Perform
Pneumatic

[EEN




installation and
maintenance

Perform electrical
installation

Perform
Electronics
service for Agro
Processing and
Analysis

Table

2: Core Competencies (Continued...)

No.

UNIT OF
COMPETENCY

MODULE

~N

o

O -

o

[EEN

N

W N

- \S)

2
5

2
6

212
718

o w

N

~w

Perform
Pneumatic
installation and
maintenance

X

Setup drives and
motor control for
Agro Processing
and Analysis

Perform
automation and
basic robotics

Table 2: (Competency Analysis continued....)

No

UNIT OF
COMPETENCY

o W

w

w

w

o

[EEN

N B

w

Install PLC and
Sensors system

Perform Hydraulics
installation and
maintenance

Assessment:
1. Oral questioning test




2. Written test/Theoretical exam
3. Practical workshop/workplace test
4. Direct observation while the task is being performed

Principle of Course Delivery:
The delivery of training should adhere to the design of the competency-based curriculum.
Delivery should be guided by the 10 basic principles of ca competency-based approach to TVET.

The training is based on a curriculum developed from the competency standards;
Learning is modular in its structure;

Training delivery is individualized and self-paced,;

Training is based on work that must be performed,;

Training materials are directly related to the competency standards and the competency-
based curriculum;

Assessment is based in the collection of evidence of the performance of work to the
industry-required standards;

Training is based both on and off-the-job components

Allows for recognition of prior learning (RPL) or current competencies

Training allows for multiple entry and exit; and

Approved training programs are Nationally Accredited

Recommended course delivery may include a combination of the following:

1. School-based Training
2. On-the-job training/Internship training
3. Dual training

Resources:
Materials:

1. Electrical wire 14. Vero board 29. Syrine for
2. Crimp terminal 15. Bolt lubricant
3. Pneumatic air hose 16. Nut 30. Lubricant bottle
4. Y crimp terminal 17. Screw
5. Bolt nut 18. Lubricant and oil
6. Resistor (0.1Q-10 | 19. Overload relay

kQ) 20. Timer relay
7. Capacitor (10 pF - 21. Electromechanical

220 pF) relay
8. Solder 22. Fuse
9. Solder 23. Tags
10. IC 4017 24. Connection terminal
11. IC Socket 25. Spiral wrap
12.1C 4776 26. Cable tie
13. Workpiece 27. Component stand
1 28. Trunk/Conduit

Tools

1. Philip screwdriver 15.  Soldering vacuum

2. Flat screwdriver 16. File




3. Tubing cutter 17.  Magnifier with stand
4. Long nose plier and LED
5. Combination plier 18. Steel rule
6.  Allen Key Set 19. Measuring tape
7. spanner set 20. Tap and die
8.  Crimper 21. Hacksaw
9. Isolation remover 22. Hammer
10. Electrical testing 23.  Grinder
pen 24.  Spanner with handle
11. Vice 25. Block gauges
12.  Vice table 26. Cultter
13.  Vernia caliper 27. USB flash
14.  Micrometer 28. Air manifold
1

Equipment :( machines/training simulator)

A. Machines:
1. Air-Compressor set 3 hp 200L 17.  Function generator
2. Airdryer 18. IC tester
3. Air Blow Gun 19. Computer set with CAD
4. Hand drill software
5. Power drill 20.  Printer
6. Digital multimeter 21. Smart screen
7. Ground tester 22.  Slip ring motor
8. Isolation tester 23. Cage motor
9. Digital oscilloscope 24.  Capacitor start motor
10. DC Power supply 25.  AC motor driver
11.  AC Power supply 26.  Shunt DC motor
12. Digital multimeter benchtop 27.  Series DC motor
13.  Grinder motor 28.  Compound DC motor
14.  Pneumatic bolt driver 29.  Stepper motor
15.  Infrared temperature tester 30. Dynamical brake
16.  Vibration tester 31. Re-generative brake

32.  Plug ring brake
33. DC motor driver

34. Airfilter
35. Computer set with robotic
software

36. Dust vacuum machine.

37. Computer set with PLC software

B. Training simulator:

1. Electrical box for electrical
installation

2. Logic and IC testing board

3. Control box for motor

6. PLC training set

7. Pneumatic and Electro-pneumatic

training set
8. Sensor training set
9. HMI training set




4.

5

. Water level emulator

Industrial robot with simulation 10. Hydraulic & Electro-Hydraulic training

software set

C. Personal Protective Equipment (PPE)

ocouokrwbdrE

Safety hat
Safety shoe
Safety goggle
Safety vase
Safety gloves
Leather apron

Service Information ( Be used in workplace/workshop)

NogakowdE

Service Manual / Shop manual
Manufacturer's manual / factory manual
Specialized manual

General repair manual

Service manual Illustrations

Service publications

Computerized Service Data

Qualification of Instructors/Trainers:

©COoNO~LNE

Must be a holder of relevant high diploma/Bachelor Degree
Must have completed pedagogy program

Must have 3 years of teaching experience

Must have good command of the English language

Must have relevant practical work experience

Must be computer literate

Must have good interpersonal skill

Physically and Mentally fit

Good moral character




MODULES OF INSTRUCTION
CORE COMPETENCIES

FOOD PROCESSING AND ANALYSIS
HIGH DIPLOMA
(LEVEL 5)



MODULES OF INSTRUCTION (1)
CORE COMPETENCIES

Course title ) FOOD PROCESSING AND ANALYSIS

Unit of Competency : PERFORM BASIC MEASUREMENTS AND CALIBRATION
TECHNIQUES IN THE LABORATORY

Module Title ; PERFORMING BASIC MEASUREMENTS AND

CALIBRATION TECHNIQUES IN THE LABORATORY

Module Descriptor

This module covers the outcomes required to perform basic laboratory techniques / measurements
and carry out basic calibration of laboratory instruments to ensure accurate and reliable
experimental data / results. In addition, coverage of key chemistry concepts, laboratory safety,
waste management and data organization will also be included to support execution of laboratory
activities performed in a chemical laboratory.

Level of Certification: High Diploma
Nominal Duration 180 hrs

Learning Outcomes
Upon completion of this module, the students/trainees should be able to:

LOL1. Identify chemical compounds
LO2. Prepare chemical solutions of known concentrations
LO3. Perform calibration of testing / measuring instruments

LO4. Perform basic laboratory measurements / techniques (length, weight, volume,
pH, temperature)

LOS5. Perform data and unit conversion



LO1. Identify chemical compounds

Assessment Criteria:

Appropriate basic drawing techniques are applied.

Correct identification test(s) and appropriate reagent(s) to identify ions / functional
groups in unknown solutions/compounds are selected

Suitable personal protective equipment (PPE) is worn for the intended activities
Qualitative analyses are carried out in accordance with established procedures
Observations of reactions are correctly recorded, and the associated unknown
compounds are correctly identified.

Workstation is cleaned and laboratory apparatus are returned to the proper storage
location

Proper housekeeping and waste management procedures are followed in compliance
with organizational and legislative requirements

1.
2.

3.
4.
5
6.

7.

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:

11
1.2

1.3
1.4
1.5

1.6
1.7

1.8
1.9

1.10
1.11
1.12

1.13
1.14
1.15

Explain the classification of the periodic table

Explain the application of the periodic table in inorganic chemistry, including:
e Electronic configuration

e Valency of elements

e Electronegativity and polarity

Explain atomic structure and the relationship between atoms and molecules
Derive chemical formula of compounds

Explain the classification of bonding

e |onic
e Covalent
e Hydrogen

Describe the chemical formula and chemical names of different compounds
Describe the functions and properties of various functional groups in organic
compounds
Describe the nomenclature of organic compounds
Explain the functions of common reagents used in the identification of organic
compounds
Explain common terms used for chemical equations
Explain the concept of stoichiometry
Explain the relationship between balanced chemical equations, stoichiometric
factors and quantities of reactants and products
List common types of chemical reactions
Explain the rationale and importance of GLP
Explain the primary areas covered by GLP
e Laboratory safety
Chemicals and reagents
Cleaning of glassware
Distilled or reagent water
Measurement
Recording of data
Waste disposal

2. Attitude includes the following:



2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Use concepts of organic / inorganic chemistry to explain composition, structure,
properties, reactivity of chemical substances

3.2 Apply principles of different chemical reactions to carry out laboratory tasks
involving both qualitative and quantitative tests / analyses

3.3 Apply good housekeeping when working in the laboratory

3.4 Apply principles relating to occupational safety and health (OSH) when performing
laboratory tasks / activities

3.5 Carry out laboratory works that are in line with GLP to generate reliable and high-
quality test data

3.6 Manage laboratory wastes in accordance with established procedures to optimize
safety and minimize environmental impact

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 1

A. Tools
No. Description Unit Quantity
1. Reagent dispenser units 4
2. Chemical spillage kit (small capacity) sets 2
3. Stop-watch pcs 5
4. Thermometer sets 5
5. Tripod stand pcs 10
B. Equipment
No. Description Unit Quantity
1. Shaking water bath sets 5
2. Heating mantle sets 5
3. Hot plate with magnetic stirrer sets 8
4, DI water system unit 1
5. Boiling bath units 4
6. Laboratory Apparatus (Set A) sets 10




7. Beakers sets 10
8. test tubes sets 20
9. test tube racks sets 5
10. measuring cylinders sets 10
11. Pasteur pipettes sets 10
12. conical flasks sets 10
13. funnels sets 5
14. stirring rods sets 5
15. weighing boats sets 5
16. reagent bottles sets 5
17. retort stands sets 5
C. Materials
No. Description Unit Quantity
1. Chemical (reagents, organic / inorganic compounds, sets 10
solvent, acid, acid, alkali)
2. RO / DI water (in plastic wash bottles) sets 5
3. Molecular model kits sets 10
4. Periodic table sets 20
5. Safety data sheets sets 10
6. snfufifitannd (lab coat) Set 20
7. gmiangimn (Safety shoes) Pair 20
8. anssamemans (Safety work uniform) Set 20
Q. sposiangrienn (Safety gloves) Pair 20
10. gamngrenn (Safety goggles) Pair 20
11. peessegmaln (Ear plug) Pair 20
12. sposiamemait (Thermal gloves) Pair 20
13. spowin (Vinyl gloves or PE gloves) Box 1
14. e (Face mask) Box 1
15. ssamgposss (Hairnet / hair cover) Piece 1
16. spowinin (Protective sleeve) Pair 20
17. snfufifitannd (lab coat) Set 20
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1. Handouts sets 20
2. Laptop unit 1
3. Projector (LCD 220volt, 50/60HZ) unit 1
4, Projection screen, portable type, big size unit 2
5. White board, portable unit 2
6. Laser pointer unit 2
7. Whiteboard marker (black) pcs 2
8. Whiteboard marker (blue) pcs 2
9. Permanent marker (red) pcs 2




| 10. | Whiteboard Eraser unit |

Assessment Methods:
1. Demonstration with oral questioning
2. Observation
3. Interview Test
4 Written Test



LO2. Prepare chemical solutions of known concentrations

Assessment Criteria:

1.

2.
3.

S

IS

Relevant information on chemicals used for preparation of solutions are correctly
interpreted

Suitable personal protective equipment (PPE) is worn for the intended activities
Correct mathematical operation is performed to derive the required amount/quantity
and concentration of chemical

Appropriate measuring equipment, glassware and tool(s) are selected

Chemical solutions of the required specifications are prepared in accordance with
established procedures for solution preparation

Prepared chemical solutions are labelled with the required information

Workstation is cleaned and laboratory apparatus are returned to the proper storage
location

Proper housekeeping and waste management procedures are followed in compliance
with organizational and legislative requirements

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.1 Explain the terms solute, solvent, solution

1.2 Explain the good practices of solution preparation

1.3 Explain the different expressions for the concentration of solutions, which may
include:
e Moles

Molarity

Molality

Normality

%(viv)

%(w/v)

%(w/w)

ppm
e ppb
e Dilution factor

1.4 Explain the concept of acid-base titration

1.5 Explain the use of unit prefixes, significant figures and scientific notation in
measurements.

Attitude includes the following:
2.1 Patriotism

2.2 Safety consciousness

2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness

2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:



(all are in LO1)
Methodologies:

1.

Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 2

A. Tools
No. Description Unit Quantity
1. Thermometer sets 5
2. Calculator sets 20
3. Beakers sets 10
4. test tubes sets 10
5. test tube racks sets 10
6. measuring cylinders sets 10
7. pasteur pipettes, sets 10
8. conical flasks sets 10
9. funnels sets 10
10. | stirring rods sets 10
11. | weighing boats sets 10
12. | reagent bottles sets 10
13. | retort stands sets 10
14. | Graduated and volumetric pipettes, , sets 10
15. | volumetric flasks sets 10
16. | burettes sets 10
17. | Thermometer sets 5
18. | Calculator sets 20
B Equipment
No. Description Unit Quantity
1. Shaking water bath sets 5
2. Heating mantle sets 5
3. Hot plate with magnetic stirrer sets 5
4. Precision weighing balance units 4
- 2 decimal points
- up to 22009
- inclusive of calibration weights
5. Analytical weighing balance units 4
-upto220¢g
- 4 decimal points
- inclusive of calibration weights
6. DI water system unit 1
C. Materials
| No. | Description Unit | Quantity |




1. Chemical (reagents, organic / inorganic compounds, sets 10
solvent, acid, acid, alkali)
2. RO / DI water (in plastic wash bottles) sets 5
3. Molecular model kits sets 10
4. Periodic table sets 20
5. Safety data sheets sets 10
6. snfufifitannd (lab coat) Set 20
7. gmiangimn (Safety shoes) Pair 20
8. anssamemans (Safety work uniform) Set 20
9. sposiangrienn (Safety gloves) Pair 20
10. | gemngimn (Safety goggles) Pair 20
11. | pensternd)n (Ear plug) Pair 20
12. | sqpostamemdint (Thermal gloves) Pair 20
13. | snasia (Vinyl gloves or PE gloves) Box 1
14. | tame (Face mask) Box 1
15. | samgpusss (Hairnet / hair cover) Piece 1
16. | snosiaim (Protective sleeve) Pair 20
17. snfufifitannd (lab coat) Set 20
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1. Handouts sets 20
2. Laptop unit 1
3. Projector (LCD 220volt, 50/60HZ) unit 1
4, Projection screen, portable type, big size unit 2
5. White board, portable unit 2
6. Laser pointer unit 2
7. Whiteboard marker (black) pcs 2
8. Whiteboard marker (blue) pcs 2
9. Permanent marker (red) pcs 2
10. Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO3. Perform calibration of testing / measuring instruments

Assessment Criteria:

1.
2.

SRR

~

9.

10.

Related

Established standard operating procedure (SOP) for calibration is followed

Laboratory safety procedure, including donning proper personal protective equipment
(e.g., lab coats, goggles, covered shoes, long pants) is followed

Appropriate apparatus / equipment and standards are selected and prepared in
accordance with established procedures

Checks and adjustments are performed prior to calibration

Testing instruments are calibrated in accordance with established procedures
Calibration data are compared against the acceptable criteria for calibration to assess if
instrument is “Out of Specification”

Appropriate corrective action(s) to the deviation in calibration results is/are proposed
Calibration records (log, form and tag) are accurately completed in an approved format
and submitted to authorized personnel for verification

Workstation is cleaned and laboratory apparatus are returned to the proper storage
location

Proper housekeeping and waste management procedures are followed in compliance
with organizational and legislative requirements

Knowledge, Skills, Attitude and Safety:

1. Knowledge includes the following:

1.1 Explain the concept of calibration and the common errors encountered during the
calibration process of different types of equipment such as pH meter, weighing
scale, thermometer

1.2  State appropriate corrective actions to deviations in calibration results

1.3 Explain the factors affecting pH measurement

1.4 Explain the relationship between pH and pOH values and concentrations of
hydronium and hydroxide ions

1.5 Describe the various components of a pH meter and its associated functions

1.6 Describe the different types of pH probes and their application

1.7 Explain the concept of calibration and the common errors encountered during the
calibration process of different types of equipment such as pH meter, weighing
scale, thermometer

1.8 Explain the principles of measurement of physical properties:

e Mass
e Volume
e Length

Temperature
e pH

1.9 Explain the relationship between mass, density and volume

1.10 Describe the different types of laboratory apparatus and their application in
measuring physical properties, such as temperature, pH, volume, weigh (e.g.,
weighing balance, pycnometer, volumetric pipettes, graduated pipette,
thermometer, pH meter, etc)

1.11 Explain the concept of accuracy and precision

1.12 Explain the rationale and importance of GLP

1.13 Explain the primary areas covered by GLP
e Laboratory safety
e Chemicals and reagents



2.

Cleaning of glassware

Distilled or reagent water

Measurement

Recording of data

Waste disposal

1.14 State common units of measurement used in the laboratory
1.15 Explain how data and unit conversion are carried out

Attitude includes the following:
2.1 Patriotism

2.2 Safety consciousness

2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness

2.7 Teamwork

2.8 Patience

2.9 Honest

. Skill includes the following:

3.1 Apply laboratory skills and techniques that are essential to improving accuracy of
test results / outcomes

3.2 Apply appropriate corrective actions when errors / deviations occur for various
laboratory tasks i.e., measurement, calibration, data recording, etc.

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 3

A.

Tools
No. Description Unit Quantity

1. #p PH (inclusive of ion selection electrodes) Set 4
2. fodityn Set 10
3. #ndion (Micropipette) Piece 10
4. suminfnpiagme VErnier caliper Piece 10
5. aunInin it EIAe Micrometer Piece 10
6.

7. aifin (Weighing balance) Piece 5
8. i (Beaker) Piece 10
9. amiine teSt tubes Piece 10




10. | spmasnaine test tube (test tubes racks) Piece 10
11. | sgiunss )Measuring cylinders( Piece 10
12. | swatey (pasteur pipettes) Set 10
13. | s conical flasks Piece 10
14. | ¢ (funnels) Piece 10
15. | & (stirring rods) Piece 10
16. | wmega (Weighing boats) Set 10
17. | somanimgsd (reagent bottles) Piece 10
18. | stey (retort stands) Piece 10
19. | asmniygsmerin (Graduated and volumetric pipettes) Piece 10
20. | i volumetric flasks Piece 10
21. tnarfin wpmodien (burettes) Piece 10
B Equipment
No. Description Unit Quantity
1. suninfym:dmpinnuganand (DI water system) unit 1
2. afngn (Precision weighing balance) units 4
- decimal points
- up to 2200g
3. afiuinn (Analytical weighing balance) units 4
-upto220g
- 4 decimal points
4, surun (Shaking water bath) units 2
C. Materials
No. Description Unit Quantity
1. snege PH (pH buffer standards) Set 10
2. penrmiaseds (Paper tissues / wipes) Box 25
3. TR (Kimwipe) Box 25
4. snsesnwig RO / DI (RO / DI water (in plastic wash iy 10
bottles)
5. AR AT T R NI I (Calibration standards) Set 10
6. saosin (VINyl gloves or PE gloves) Box 1
7. wye (Face mask) Box 1
8. samgpuess (Hairnet / hair cover) Piece 1
9. s (N3 Mask) Box 10
D. Materials Tools and Equipment for Training




No. Description Unit Quantity
1. Handouts sets 20
2. Laptop unit 1
3. Projector (LCD 220volt, 50/60HZ) unit 1
4, Projection screen, portable type, big size unit 2
5. White board, portable unit 2
6. Laser pointer unit 2
7. Whiteboard marker (black) pcs 2
8. Whiteboard marker (blue) pcs 2
9. Permanent marker (red) pcs 2
10. Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO4. Perform basic laboratory measurements / techniques (length, weight, volume, pH,
temperature)

Assessment Criteria:
1. Established standard operating procedure (SOP) for laboratory measurement is
followed
2. Laboratory safety procedure, including donning proper personal protective equipment
(e.g., lab coats, goggles, covered shoes, long pants) is followed
Suitable apparatus / equipment for the measurement are selected
4. Measurement is performed in accordance with established procedures and
measurement data are correctly recorded.
5. Data entry / correction is performed in accordance with established procedure and good
documentation practice
6. Appropriate corrective action(s) is/are carried out in accordance with good
documentation practice when error occurs for data entry
7. Data entered are verified by authorized personnel
8. Workstation is cleaned and laboratory apparatus are returned to the proper storage
location
9. Proper housekeeping and waste management procedures are followed in compliance
with organizational and legislative requirements.

w

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the use of unit prefixes, significant figures and scientific notation in
measurements

1. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

2. Skill includes the following:
3.1 Use calibration procedures and appropriate criteria for acceptance to assess the
functionality of laboratory apparatus / equipment
3.2 Use / operate laboratory apparatus / equipment for the intended purposes, and carry
out steps that conform to the user manuals / guides

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab



Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 4

A. Tools
No. Description Unit | Quantity
1 | #pw pH (inclusive of ion selection electrodes) Set 4
2 | asmdnsgiagne Vernier caliper Piece 10
3 | épfde (Micropipette) Piece 10
4 | Pycnometer sets 5
b | avnndnnpiagne MiCrometer Piece 10
W | aumadncspisne Vernier caliper Piece 10
¢ | an (Weighing balance) Piece 5
¢ | wmavisn (Beaker) Piece 10
10 | oméine test tubes Piece 10
11 | spentmaine test tube (test tubes racks) Piece 10
12 | digiunes )Measuring cylinders( Piece 10
13 | teadeis (pasteur pipettes) Set 10
14 | s conical flasks Piece 10
15 | op¢ (funnels) Piece 10
1 | @ (stirring rods) Piece 10
la | wmsgs (Weighing boats) Set 10
1s | sumanomnas (reagent bottles) Piece 10
1s | stnep (retort stands) Piece 10
20 | ssmadysmegin (Graduated and volumetric pipettes) Piece 10
21 | i volumetric flasks Piece 10
22 | tuifin apodysn (Durettes) Piece 10
B. Equipment
No. Description Unit | Quantity
1 | somnfymsdngfpuegiinantd (D1 water system) units 1
angn (Precision weighing balance) units 4
2 - decimal points
- up to 2200g
afwima (Analytical weighing balance) units 4
3

-upto220g
- 4 decimal points




C. Materials

No. Description Unit | Quantity
1 | s pH (pH buffer standards) Set 10
2 | powweiuseds (Paper tissues / wipes) Box 25
3 Lﬁmmsmﬁmf%ﬁ (Kimwipe) Box 25
4 | andeunwyiis RO / DI (RO / DI water (in plastic wash bottles) Ko 10
5 hg&m:h;n;mthmLmﬁanmﬁg (Calibration standards) Set 10
5 | dnng pH (pH buffer standards) Set 10
6 sisgifimond (Lab coat) Set 20
7 | sysin (Vinyl gloves or PE gloves) Box 1
8 | twye (Face mask) Box 1
9 | samgpuess (Hairnet / hair cover) Piece 1
10 | e (N3 Mask) Box 10

D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1. Handouts sets 20
2. Laptop unit 1
3. Projector (LCD 220volt, 50/60HZ) unit 1
4, Projection screen, portable type, big size unit 2
5. White board, portable unit 2
6. Laser pointer unit 2
7. Whiteboard marker (black) pcs 2
8. Whiteboard marker (blue) pcs 2
9. Permanent marker (red) pcs 2
10. Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LOS5. Perform data and unit conversion

Assessment Criteria:

1. Correct operation / formula is performed for unit conversion

2. Experimental data are expressed correctly with appropriate units of measurement,

Related Knowledge, Skills, Attitude and Safety:

significant figures, decimal places and scientific notation.

1. Knowledge includes the following:

1.1 State common units of measurement used in the laboratory
1.2 Explain how data and unit conversion are carried out

2. Attitude includes the following:

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

Patriotism

Safety consciousness
Responsibility
Industriousness
Obedience

Quality consciousness
Teamwork

Patience
Honest

3. Skill includes the following:
3.1 Apply appropriate corrective actions when errors / deviations occur for various

laboratory tasks i.e., measurement, calibration, data recording, etc.
3.2 Perform laboratory unit conversion from Sl units to conventional units when
performing calculations, expressing data according to requirements,

Methodologies:
1. Lecture

Conditions:

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 5

A. Tools
No. Description Unit Quantity
1 Calculator sets 20
2
3
4
B. Equipment
| No. | Description Unit | Quantity |




1
2
C. Materials

No. Description Unit Quantity
1 Worksheets sets 20
2
3

4
5

D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector unit 1
4 Projection screen, portable type, big size unit 1
5 White board, portable, 1.2m x 2.4m unit 2
6 Laser pointer unit 1
7 A4 paper box 1
8 Whiteboard marker (blue, read, black and green) pcs 4
9 Permanent marker (blue, black and red) pcs 3
10 Flip chart sheet 8

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




MODULES OF INSTRUCTION (2)
CORE COMPETENCIES

Course title ) FOOD PROCESSING AND ANALYSIS

Unit of Competency : CONDUCT QUALITY CHECKS ON RAW / PROCESSED
AGRICULTURAL PRODUCTS, FOOD INGREDIENTS AND
PACKAGING MATERIALS

Module Title ) CONDUCTING QUALITY CHECKS ON RAW / PROCESSED
AGRICULTURAL PRODUCTS, FOOD INGREDIENTS AND
PACKAGING MATERIALS

Module Descriptor

This module covers the outcomes required to carry out quality checks on raw / processed
agricultural products, food ingredients and packaging materials using suitable methods to assess
their disposition and suitability for use / consumption; methods used for the quality checks include
performing visual inspection, evaluating chemical and physical properties using suitable methods
/ equipment, conducting organoleptic assessment, etc. In addition, reference will be made to
relevant legislative and regulatory standards to assess compliance with the set requirements.

Level of Certification: High Diploma
Nominal Duration 180 hrs

Learning Outcomes
Upon completion of this module, the students/trainees should be able to:

LO1. Determine moisture content and water activity of food
LO2. Identify suitable raw materials / ingredients for application in food products

LO3. Conduct qualitative and quantitative checks on raw materials, processed /
finished products, food ingredients and packaging materials

LO4. Evaluate sensory properties/ characteristics of food products / ingredients
LO5. Comply with food labelling requirements



LO1. Determine moisture content and water activity of food

Assessment Criteria:

1.

2.

3.

8.

9.

Appropriate personal protective equipment (PPE) is donned in accordance with safety
and hygiene requirements

Suitable methods, tools and apparatus / equipment for moisture content and water
activity determination are selected and used

Test samples / apparatus / equipment are prepared in accordance with standard
operating procedures (SOP)

Working condition of the equipment is checked against the calibration schedule,
calibration records and/or maintenance records

Moisture / water activity is measured in accordance with standard operating procedures
(SOP)

Test results is correctly recorded in a prescribed format

Moisture content of food products is correctly calculated

Test results of samples is correctly assessed and concluded with reference with
established specifications for moisture and water activity

Proper housekeeping is carried out

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.1 Explain the relationship between moisture content and the quality of food products.

1.2 Explain the importance of equipment maintenance and calibration prior to
measurement

1.3 Describe the moisture content of various types of food

1.4 Explain the difference between water activity and moisture content

1.5 Describe the procedures for conducting moisture test

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Use different methods to quantify moisture and water activity in raw materials,
food ingredients and products

3.2 Relate measured moisture content and water activity value to product shelf
stability, quality and safety

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities



5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 1

A Tools
No. Description Unit Quantity
1 sgmss (Desiccators) Piece 2
2 metiigjemymam (Porcelain Crucible) Piece 10
3 o (Tongs) Piece 5
4 i (Beaker) Set 5
5 wepuin (Graduate Cylinder) Set 5
6 #in (Pipette) Set 5
7 suindn (SQUeeze bottle) Set 5
8 anupnefifiianad (lab spatula) Set 5
9 Rt HOby (Ltfm oins s apupm ww me Ay ngh of: s inm mg:lﬁ ﬁ'ilg)
Kitchen accessories (Cutting Board, Tray, Knife, Spoon, Set 10
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 groge (dry oven) Unit 1
2 ssmndnmssnsmadn (Water activity meter) Unit 1
3 afiuinn (@nalytical balance) Unit 2
4 sgsapmny (Karl Fischer titrators) Unit 1
5 tgsnnssiadis (Moiturize Meter) Unit 1
C. Materials
No. Description Unit Quantity
1 memawiny (@luminum bowl) Piece 1
2 snfufefivanud (lab coat) Set 20
3 ingmiangrima (Safety shoes) Pair 20
4 annsamaman: (Safety work uniform) Set 20
5 sposiangrinn (Safety gloves) Pair 20
6 gamagrinn (Safety goggles) Pair 20
7 peesdepmaln (Ear plug) Pair 20
8 ypostamemsint (Thermal gloves) Pair 20
9 spowin (Vinyl gloves or PE gloves) Box 1




10 e (Face mask) Box 1
11 ssamgposss (Hairnet / hair cover) Piece 1
12 spowinin (Protective sleeve) Pair 20
13 s ngted (gnnﬁﬁu fm: pentgadnar fannkme [mangnaring anffannme
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
14 amnwigs (Aluminum Bowl) Piece 1
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1
Assessment Methods:
1. Demonstration with oral questioning
2. Observation
3. Interview Test
4 Written Test




LO2. Identify suitable raw materials / ingredients for application in food products

Assessment Criteria:

1. Suitable raw materials / food ingredients to achieve desired outcome(s) of food
products are selected

2. Suitable quality assessment tools, instruments and equipment to assess / measure
quality parameters of ingredients/ products are selected

3. Test procedures in accordance with standard operating procedures (SOP) are carried
out

4. Observations and raw data are correctly recorded using appropriate forms

5. Proper housekeeping is carried out

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:

1.1 Explain the key nutrients present in food, including carbohydrate, fat, protein,
vitamin, mineral and water

1.2 Explain the different food groups and their subgroups

1.3 Describe the characteristics and functional properties of following nutrients in the
various food groups:

1.4 Carbohydrate

1.5 Lipids

1.6 Protein

1.7 Explain the suitable tools, instrument and equipment that are used to measure the
quality parameters of food products

1.8 Explain the importance of conducting raw material check

1.9 Describe the common food ingredients found in food products

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Identify suitable food groups and their products based on their functions, properties
and characteristics for application in food development /production
3.2 Prepare and handle food ingredients correctly

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab



Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 2

A Tools
No. Description Unit Quantity
1 i (Beaker) Set 5
2 gwiin (Burette) Piece 5
3 imsman (Erlenmeyer) Set 5
4 wgepuin (Graduate Cylinder) Set 5
5 mgpagfn (Volumetric flask) Set 5
6 dim (30 5 10 25 50 swiyn) (Glass Pipette 5,10,25,50 ml) Set 5
7 sunndysiion (TBD) (Pipette Pumper) Set 5
8 M gy (TBD) (Glass Bottle) Set 5
9 fgpe (ine) (Glass funnel) Set 5
10 sunindym: (Funnel) Set 5
11 gihicio (Magnetic Stir Bar) Set 5
12 tetipn(masnns) (Alcohol Thermometer) Piece 10
13 tegiip(neens) (Meat Thermometer) Piece 5
14 fuisp (Hydrometer) Set 5
15 sy (Siever shaker) Set 2
16 mupsiifinand(Lab Spatula) Set 5
17 swindn (SQueeze Bottle) Set 5
18 szt (g oo dn apum s me wipma ngn ofs En e o rijg)
Kitchen accessories (Cutting Board, Tray, Knife, Spoon, Set 10
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 tgeninuwemn (texture analyzer) Unit 1
2 mpngiigs (Refractometer) Unit 2
3 fnedsnneimanidns (Salt meter) Unit 1
4 aegennsni (Colorimeter) Unit 1
5 sgeggnyy (Spectrophotometer) Unit 1
6 ingspHiz (PH meter) Unit 2
7 inegsnasmaens (VISCOSIty) Unit 1




8 afuima (analytical balance) Unit 2
wénnn (Refrigerator) Unit 1
10 fsdens Safun (HOt Plate) Unit 5
11 idgfis (Vortex) Unit 5
12 insgengn (Blender/Homogenizer) Unit 2
Materials
No. Description Unit Quantity
1 PHegagesngunginn (pH standard Solution) L 3
2 msmn;mﬁtijlﬁ (@luminum bowl) Piece 10
3 pnsfamesd (Weighing paper) Box 1
4 e (Filter paper) Box 1
5 pnssPH (pH test strips) Box 1
6 Pairss (Cuvette) Box 1
7 men i (@luminum bowl) Piece 1
8 snfufefivaned (lab coat) Set 20
9 gmiangimn (Safety shoes) Pair 20
10 annsamaman: (Safety work uniform) Set 20
11 sposiangrienn (Safety gloves) Pair 20
12 gamngrenn (Safety goggles) Pair 20
13 peessegmaln (Ear plug) Pair 20
14 sposiamemsit (Thermal gloves) Pair 20
15 spowin (Vinyl gloves or PE gloves) Box 1
16 e (Face mask) Box 1
17 samgpeast (Hairnet / hair cover) Piece 1
18 spowinin (Protective sleeve) Pair 20
19 s ngted (gnnﬁﬁu fm: pentafnar fannhme [mangnring nnﬁ'nnhmn)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
Materials Tools and Equipment for Training
No. Description Unit Quantity
1. Handouts sets 20
2. Laptop unit 1
3. Projector (LCD 220volt, 50/60HZ) unit 1
4, Projection screen, portable type, big size unit 2
5. White board, portable unit 2




6. Laser pointer unit 2
7. Whiteboard marker (black) pcs 2
8. Whiteboard marker (blue) pcs 2
9. Permanent marker (red) pcs 2
10. Whiteboard Eraser unit 1

Assessment Methods:

1.

2.
3.
4

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO3. Conduct qualitative and quantitative checks on raw materials, processed /  finished
products, food ingredients and packaging materials

Assessment Criteria:
1. Types and quantity of incoming raw materials and ingredients are verified with
reference to the relevant item requisition documents
2. relevant documents and certificates to determine if items meet safety standards and
other compliance criteria are verified
3. Visual and physical checks for raw materials / ingredients / packaging materials are
conducted
4. Delivery and storage conditions are checked to assess if they are appropriate for the
raw materials and ingredients
Observations of the checks are recorded in a prescribed format
6. Incoming raw materials / ingredients / packaging are labelled with the correct,
completed quality control (QC) labels/stickers before they are transferred for storage or
segregation

o

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the use, selection and storage of various food groups
1.2 Explain factors affecting quality of food, including micro-organism and physical
defects

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Identify non-conforming or non-complying conditions and characteristics of food
that will have impact on food safety and quality

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 3
A. Tools
| No. | Description | Unit | Quantity |




1 i (Beaker) Set 5
2 gwiin (Burette) Piece 5
3 imsman (Erlenmeyer) Set 5
4 wepurin (Graduate Cylinder) Set 5
5 mgpagfn (Volumetric flask) Set 5
6 st (3¢ 5 10 25 50 sweiyn) (Glass Pipette 5,10,25,50ml) Set 5
7 suninfysiite (TBD) (Pipette Pumper) Set 5
8 ARyt (TBD) (Glass Bottle) Set 5
9 fgpe (3nr)(Glass Funnel) Set 5
10 aumnfiym: (Funnel) Set 5
11 rinigid (Magnetic Stir Bar) Set 5
12 tegitp (sonines) (Alcohol Thermometer) Piece 10
13 tetipn(nwnns) (Meat Thermometer) Piece 5
14 fusep (Hydrometer) Set 5
15 wipmsian (Siever shaker) Set 2
16 supegiisensd (lab Spatula) Set 5
17 swindn (SQueeze Bottle) Set 5
18 gzt (g e i apogn s o nijege niga of: Hn inm o nigg)

Kitchen accessories (Cutting Board, Tray, Knife, Spoon, Set 10

Fork, Plate, Colander, Chopsticks, Spatula, Tong,

Scissors)

Equipment

No. Description Unit Quantity
1 tgeninuwemn (texture analyzer) Unit 1
2 wipmssan (Siever shaker) Unit 1
3 fyngiepn (Refractometers) Unit 2
4 Ay (a8sw) (digital hydrometer) Unit 1
5 tgersinansdo (Salt meter) Unit 1
6 aegennsni (Colorimeter) Unit 1
7 egssgm (Spectrophotometer) Unit 1
8 insdsngn (Blender) Unit 2
9 pHsg (PH meter) Unit 2
10 inegsnasmaent (VISCOSIty) Unit 1
11 afiuinn (@nalytical balance) Unit 1




12 ginnn (refrigerator) Unit 1
13 gunn (freezer) Unit 1
Materials
No. Description Unit Quantity
1 PHegagesngunginn (pH Standard solution) Set 2
2 msmn;mﬁtijﬁ (@luminum bowl) Piece 10
3 pnssgamnis (Weighing paper) Box 1
4 ey (filter paper) Box 1
5 menesPH (PH test strips) Box 1
6 Pairss (Cuvette) Box 1
7 msmn;mﬁtijﬁ (@luminum bowl) Piece 1
8 snfufefivanad (lab coat) Set 20
9 ingmiangrima (Safety shoes) Pair 20
10 annsamaman: (Safety work uniform) Set 20
11 sposiangrienn (Safety gloves) Pair 20
12 gamagrimn (Safety goggles) Pair 20
13 peessegmaln (Ear plug) Pair 20
14 ypostamemsint (Thermal gloves) Pair 20
15 spowin (Vinyl gloves or PE gloves) Box 1
16 e (Face mask) Box 1
17 samgpeast (Hairnet / hair cover) Piece 1
18 ypouinien (Protective sleeve) Pair 20
19 s gl (gnn?q;h fm: pehtgafngs faankme [masaring nm’;‘mumn)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1




Assessment Methods:

1.
2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test

LO4. Evaluate sensory properties/ characteristics of food products / ingredients

Assessment Criteria:

1.
2.

3.

4.
S.
6

Appropriate personal protective equipment (PPE) is donned in accordance with safety
and hygiene requirements

Sensory evaluation test(s) is / are set up in accordance with standard operating
procedures (SOP)

Products is / are evaluated according to the following criteria for organoleptic testing:
e Appearance

e Taste

e Texture

e Aroma

Observations are correctly recorded using the appropriate descriptions

Test results are tabulated and interpreted correctly

Proper housekeeping is carried out

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:
1.1 Explain the different aspects and criteria for organoleptic testing:
1.2 Appearance

1.3 Taste
1.4 Texture
1.5 Aroma

1.6 Describe the different types of organoleptic tests

1.7 Describe the common terms used to describe the sensory characteristics of food
products

1.8 Explain the importance of organoleptic test

1.9 Explain the difference between objective and subjective sensory evaluation

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Use suitable sensory evaluation methods to generate data which will provide

useful insights into consumers’ preference, product acceptability and quality of food
products, etc.



3.2 Interpret the relevant requirements stipulated in regulations / standards /
guidelines /specifications when concluding the outcomes of checks on product

quality and food labels

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 4
A. Tools

No. Description Unit Quantity
1 agn (Pot) Set 2
2 g: (Pan) Set 2
3 spnennee (wmewn) (Gas Cooker with Gas tank) Set 2
4 i (Beaker) Set 5
5 wepngin (Qraduate cylinder) Set 5
6 tetiipn(masnns) (Alcohol cylinder) Piece 10
7 tetip(nwnns) (Meat thermometer) Piece 5
8 Rt HOby (Ltfm oins e apupm ww me Ay ngh of: s inm mg:lﬁ ﬁ‘i'[ﬁ)
Kitchen accessories (Cutting Board, Tray, Knife, Spoon, Set 10
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 inegsund (mngs) (Small Oven) Unit 1
2 sgnsnsgl (MICrowave oven) Unit 1
3 agspepn (blender/homogenizer) Unit 2
4 winnn (Freezer) Unit 1
5) gifnfimnfmannwman (Sensory test booth) Unit 20
C. Materials
No. Description Unit Quantity
1 asits (Plastic plate) Box 1
i (plastic cup) Box 1
3 aupnits (plastic spoon) Box 1




4 msmn;mﬁtijﬁ (@luminum bowl) Piece 1
5 stgmal (ApPron) Piece 20
6 ingmiangrima (Safety shoes) Pair 20
7 annsamaman: (Safety work uniform) Set 20
8 sposiangrinn (Safety gloves) Pair 20
9 gamagrimn (Safety goggles) Pair 20
10 peesdepmaln (Ear plug) Pair 20
11 ypostamemsint (Thermal gloves) Pair 20
12 spowin (Vinyl gloves or PE gloves) Box 1
13 e (Face mask) Box 1
14 samgpeast (Hairnet / hair cover) Piece 1
15 ypouinien (Protective sleeve) Pair 20
16 s gl (gnn?q;h fm: [ehtgafngs faankme [masaring nm’;‘mumn)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO5. Comply with food labelling requirements

Assessment Criteria:

1. Non-compliance(s) with labelling requirements stipulated in the food regulations
and/or standards is / are identified.
2. Observed non-compliance(s) is /are recorded in a prescribed format
3. Appropriate recommendations to correct the identified non-compliances are proposed

Related Knowledge, Skills, Attitude and Safety:

1. Knowledge includes the following:
2.1 Explain the labelling requirements stipulated in various legislative standards and

guidelines

2.2 Explain non-conformity of labelling

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Explain the importance of labelling as stated in standard and law

3.2 Conclude the results of quality test comparing to the quality description in label

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 5

A. Tools
No. Description Unit Quantity
1
2
3
4
B. Equipment
No. Description Unit Quantity

1




C. Materials
No. Description Unit Quantity
1
2
3
4
5
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




MODULES OF INSTRUCTION (3)
CORE COMPETENCIES

Course title : FOOD PROCESSING AND ANALYSIS
Unit of Competency : PERFORM BASIC MICROBIOLOGICAL TASKS
Module Title : PERFORMING BASIC MICROBIOLOGICAL TASKS

Module Descriptor

This module covers the outcomes required to carry out basic microbiological tasks using suitable
methods and technique to assess the microbiological quality of raw material and food products.
Those methods and technique include sampling procedure, media preparation, inoculation
technique, result interpretation, etc. In addition, reference will be made to relevant legislative and
regulatory standards to assess compliance with the set requirements.

Level of Certification: High Diploma
Nominal Duration :  ...... hrs

Learning Outcomes
Upon completion of this module, the students/trainees should be able to:

LO1. Perform basic microbiological techniques

LO2. Conduct microscopic examination of specimens

LO3. Conduct environmental monitoring

LOA4. Prepare solid and liquid media

LOS5. Prepare food samples for analysis

LO6. Conduct microbial analysis of food samples

LO7. Perform decontamination and disposal of biological waste and labware



LO1. Perform basic microbiological techniques

Assessment Criteria:

1.

oUW

Appropriate personal protective equipment (PPE) is donned in accordance with safety
requirements

Relevant tools and materials are labelled clearly and legibly with essential information
Technique is performed aseptically using appropriate tools

Technique is performed in accordance with standard operating procedures (SOP)
Observations are clearly documented in the record sheet of approved format
Housekeeping is carried out in accordance with SOP

Related Knowledge, Skills, Attitude and Safety:

1

2

3.

. Knowledge includes the following:

1.1 Describe the scientific classification system for living organisms

1.2 Describe the different types of morphology for microorganism and their
characteristics

1.3 Explain the environmental factors that can affect the quality of food products

1.4 Explain what microbial toxins are and their impact on food materials

1.5 Explain the factors affecting the growth of microorganisms in food

1.6 Describe the hazards that may arise due to breaching good hygiene practices

1.7 Describe the use of different laboratory equipment and apparatus used in a
microbiology laboratory

. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

Skill includes the following:
Use different method to identify microbial in raw materials, food ingredients and

products

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 1

A

Tools



No. Description Unit Quantity
1 wmaigs (Petri dish) Box 1
2 imsman (Erlenmeyer) Set 5
3 i (Beaker) Set 5
4 anannn (TeSt tube) Box 1
5 snannnmedss (TSt tube with cap) Box 1
6 stapinanan (TSt tube holder) Piece 10
7 wgepin (Graduate Cylinder) Set 5
8 mgpagfn (Volumetric flask) Set 5
9 ditm (ine Seicyn) (Glass Pipette Sml) Box 1
10 dim (e 108wwpn) (Glass Pipette 10ml) Box 1
11 fiim (3 2580pn) (Glass Pipette 25) Box 1
12 sitm (3¢ S0swpn) (Glass Pipette 50) Box 1
13 suninfysyfmguiiin (Pipette Pumper) Set 5
14 Fpfiin (Micropipette 100 pL, 200 pL, 1000 uL, 5000 pL) Set 5
15 Fpfitintu (Micropipette tips 100 uL, 200 pL, 1000 pL, Set 1
5000 pL)
16 mmingnwegs (Glass Bottle) Set 5
17 fgpe (inr) (Glass Funnel) Set 5
18 suninfym: (Funnel) Set 5
19 aumfymingungasoms (Filtration unit with pump) Set 2
20 gihicio (Magnetic Stir Bar) Set 5
21 swindn (SQueeze Bottle) Piece 5
22 mupsiifians (1ab Spatula) Set 5
23 sdn (Knife) Piece 5
24 wiyg (Scissors) Piece 5
25 mijs (TONGS) Piece 5
26 togiipn (soninas) (Alcohol Thermometer) Piece 5
27 Pairs (Cuvette) Box 1
28 sfusndinu(Alcohol burner) Piece 5
29 sigiimond (1ab Coat) Set 20
30 ingmitnegiennd (Safety Shoes) Pair 20
31 #smwgramn (Safety Goggles) Set 20
32 syposiamsmsi (Thermal gloves) Pair 20
33 yansisivn (Protective sleeve) Pair 20




B. Equipment
No. Description Unit Quantity
1 gannn (Refrigerator) Unit 1
2 suan (freezer) Unit 1
3 s (Chiller) Unit 1
4 aiuinn (Analystical balance) Unit 2
5 iegfio (VOrtex) Unit 5
6 somniisedn (Distilled Water Machine) Set 1
7 aﬁﬁmﬁﬁtu’i/g:ﬁnr\qﬁﬁ (Magnetic heater/stirrer) Unit 5
8 sgsmisn(VWater bath) Unit 1
9 tgemdnensige(Shaking water bath) Unit 1
10 grgn (Dry oven) Unit 1
11 sgsigamuenasn (Sonicator with controlled temperature) Unit 1
12 diegegn (blender/homogenizer) Unit 2
13 tdsugwmngs (Centrifuge) Unit 1
14 agsygme (Autoclave) Unit 2
15 fgsgmwsians (Stomacher) Unit 1
16 aumnifanddgaumasgn:ssnn (INCUbator) Unit 2
17 aumnifanddgaumadapgnognsnn (Shaking incubator) Unit 2
18 auninféineg (Microscorpic) Unit 5
19 el (Spectrophotometer) Unit 1
C. Materials
No. Description Unit Quantity
1 saowin (Vinyl gloves or PE gloves) Box 1
2 #ye (Face mask) Box 1
3 samgpuess (Hairnet / hair cover) Piece 1
4 roarsmagiel (prmegn gentgn fm: pnigaing faens PaEin agunnns)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
5 wimnig (Chemical Substance) Set 1
e (Filer Paper) Box 1
6 pnsfamasd (Weighing Paper) Box 1
7 megamgis (Weighing Bowl) Box 1
8 pnsPH (pH test strips) Box 1
9 puugg: Box 5




10 saosin (VINyl gloves or PE gloves) Box 1
D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO2. Conduct microscopic examination of specimens

Assessment Criteria:

1.
2
3.
4
5.

6.

7.

Appropriate PPE is donned in accordance with safety requirements

. Samples/specimens are prepared for examination in accordance with SOP

Sample/specimens are clearly labelled and identified with key information

. Correct identification method/technique is selected and performed on isolated colonies

obtained from pure culture

Equipment used for microscopic examination is properly set up and operated in
accordance with SOP

Observations are correctly and clearly documented in the record sheet of approved
format

Housekeeping is carried out in accordance with SOP

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.8 1.11.3  Describe safety precaution when analysis using microscope

Describe different method and procedures to define microbial using microscope

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Practice on microscope application

3.2
3.3

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 2

A.

Tools

No.

Description Unit Quantity

1

wmntiyg (Petri dish) Box 1




imsman (Erlenmeyer) Set 5
i (Beaker) Set 5
anannn (TeSt tube) Box 1
snannnmedr (TSt tube with cap) Box 1
stasimannn (Test tube holder) Piece 10
Fpfitin (Micropipette 100 pL, 200 pL, 1000 uL, 5000 pL) Set 5
7 Fpfiindo (Micropipette tips 100 pL, 200 pL, 1000 pL, Set 1
5000 pL)
8 aumnfiym: (Funnel) Set 5
aumfymingungasima (Filtration unit with pump) Set 2
10 iinigido (Magnetic Stir Bar) Set 5
11 swindn (SQueeze Bottle) Piece 5
12 soupmegiisnad (Lab Spatula) Set 5
13 vgentnwnn (Hemocytometer) Set 5
14 sfjasndins (Alcohol Burner) Piece 5
15 mugienns (Lab Coat) Set 20
16 ingnifusgsfanad (Safety shoes) Pair 20
17 gemeasrgmn (Safety goggles) Set 20
18 sposiamsmsi (Thermal gloves) Pair 20
19 ypowinien (Protective sleeve) Pair 20
20 wmntyg (Petri dish) Box 1
Equipment
No. Description Unit Quantity
1 gannn (refrigerator) Unit 1
2 suan (Freezer) Unit 1
3 g (Chiller) Unit 1
4 afuima (analystical balance) Unit 2
5 | anss (Vortex) Unit 5
6 sumaiisedn (Distilled water machine) Set 1
7 aﬁﬁmﬁﬁtu’i/g:ﬁnr\qﬁﬁ (Magnetic heater/stirrer) Unit 5
8 grgn (Dry oven) Unit 1
9 tgsigimnwana (Sonicator with controlled temperature) Unit 1
10 digegn (blender/homogenizer) Unit 2
11 agsygme (Autoclave) Unit 2
12 fdsgwwndng (Stomacher) Unit 1




13 aunifANAEIRAIMATAN NG (Incubator) Unit

14 aﬁﬁmﬁﬁnnﬁh?iji}.ﬂmn§hLﬁ§lﬁUF}]ﬂ:mmﬁ (Shaking incubator) Unit

15 asmaignegs (Microscorpic) Unit 5

C. Materials
No. Description Unit Quantity
1 saosin (ViNyl gloves or PE gloves) Box 1
2 #oye (Face mask) Box 1
3 samappows (Hairnet / hair cover) Piece 1
4 wRIEAgiel (Lﬁmmgﬁ nenigh Mm: [pnvgafng faantme [maoyeing txm:mnume)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
5 wimnig (Chemical Substance) Set 1
6 LRk (Filter Paper) Box 1
7 pnsfamasd (Weighing Paper) Box 1
8 megamgis (Weighing Bowl) Box 1
D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO3. Conduct environmental monitoring

Assessment Criteria:

1. Appropriate PPE is donned in accordance with safety requirements

2. Sample(s)/test materials(s) is/are clearly labelled and identified with key information

3. Suitable identification method of monitoring is identified and performed in accordance
with SOP

4. Sampling steps at specific test areas are carried out in accordance with established
protocols

5. Samples are aseptically transferred to media according to suitable method using
appropriate tools and techniques

6. Media are incubated at the correct conditions as specified in SOP

7. Test results are accurately recorded and correctly interpreted

8. Housekeeping is carried out in accordance with SOP

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the significance of aseptic technique in the microbiological laboratory
1.2 Describe the procedures for carrying out different types of air monitoring method
1.3 List the safety precautions that need to be undertaken during sterilization of labware

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Apply skills and techniques that are essential to achieve the cleanness in working
environment

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 3
A. Tools
| No. | Description | Unit | Quantity |




1 wmntyg (Petri dish) Box 1
2 imsman (Erlenmeyer) Set 5
3 i (Beaker) Set 5
5 snsenn (TeSt tube) Box 1
6 snannnmedss (TSt tube with cap) Box 1
7 stastmannn (Test tube holder) Piece 10
8 wepurin (Graduate Cylinder) Set 5
9 mgain (Volumatric flask) Set 5
10 fitm (e D) (Glass Pipette 5Sml) Box 1
11 sitm (3 10a5n) (Glass Pipette 10ml) Box 1
12 ditm (i 258w) (Glass Pipette 25) Box 1
13 dim (i S03wwn) (Glass Pipette 50) Box 1
14 sumnfyeinywiis (Pipette Pumper) Set 5
15 Fpfiin (Micropipette 100 pL, 200 pL, 1000 uL, 5000 pL) Set 5
16 Fpfiind (Micropipette tips 100 pL, 200 pL, 1000 pL, Set 1
5000 pL)
17 U ARgAEAg (Glass Bottle) Set 5
18 fgpe (i) (Glass Funnel) Set 5
19 aumndiym: (Funnel) Set 5
20 aunsafym:rgagtnguiima (Filtration unit with pump) Set 2
21 %n;mﬁeﬁ(Magnetic stir bar) Set 5
22 swindn (SQueeze Bottle) Piece 5
23 soupmegiisenad (Lab Spatula) Set 5
24 sdn (Knife) Piece 5
25 witg (Scissors) Piece 5
26 g (Tongs) Piece 5
27 tetipn(masnns) (Alcohol Thermometer) Piece 5
28 Pairs (Cuvette) Box 1
29 siunsine (Alcohol burner) Piece 5
30 smrisnnsd (1ab coat) Set 20
31 ingmilnediimnnd (Safety Shoes) Pair 20
32 Hemagrimn (Safety goggles) Set 20
33 spostamemaistt (Thermal gloves) Pair 20
Equipment
No. | Description Unit [ Quantity |




1 gannn (refrigerator) Unit 1
2 suan (freezer) Unit 1
3 gimiag (chlller) Unit 1
4 afuima (analystical balance) Unit 2
5 [ st (VOrtex) Unit 5
6 sumniisedn (Distilled Water Machine) Set 1
7 agsygme (Autoclave) Unit 2
8 aunifANAEIRAIMATAN NG (Incubator) Unit 2
9 suninffanasinanmniaignuansisng (Shaking incubator) Unit 2
C. Materials
No. Description Unit Quantity
1 saosin (ViNyl gloves or PE gloves) Box 1
2 #wye (Face mask) Box 1
3 sammppuws (Hairnet / hair cover) Piece 1
4 WRIEAgel (Lﬁmmgﬁ nenigh Mm: [pnigafng faanbme [maoyeing txmjrmume)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
5 wimnig (Chemical Substance) Set 1
6 penes: (Filter paper) Box 1
7 pnfamasd (Weighing paper) Box 1
8 megamsid (Weighing bowl) Box 1
9 fiuRn: Box S
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1.
2.

Demonstration with oral questioning
Observation




Interview Test
Written Test



LOA4. Prepare solid and liquid media

Assessment Criteria:

1.
2.
3.

4.

Appropriate PPE is donned in accordance with safety requirements

Media is prepared in accordance with SOP

Sterilization of media is performed under the correct conditions and in accordance with
SOP

Sterilized media is appropriately handled and stored at appropriate conditions as
specified in standard procedures

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.1 Identify different types of media used in microbiological analysis:

Basal media

Enriched media

Selective media

Indicator media

Transport and storage media

1.2 Explain the steps to prepare and store solid or liquid media

1.3 Explain the principle of sterilization

1.4 Describe the operational procedure for sterilization of media

1.5 Prepare and handle the sterilized media in appropriated storage condition

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Apply the priniciples of preparing, sterilizing, and keeping the media
3.2
3.3

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 4

A

Tools



No. Description Unit Quantity
1 wmaigs (Petri dish) Box 1
2 msman (Elenmyer) Set 5
3 i (Beaker) Set 5
4 anannn (TeSt tube) Box 1
5 snannnmedss (TSt tube with cap) Box 1
6 stapinanan (TSt tube holder) Piece 10
7 wgepin (Graduate Cylinder) Set 5
8 mgpagfn (Volumatric flask) Set 5
9 ditm (ine Seicyn) (Glass Pipette Sml) Box 1
10 dim (e 108wwpn) (Glass Pipette 10ml) Box 1
11 fiim (3 2580pn) (Glass Pipette 25) Box 1
12 sitm (3¢ S0swpn) (Glass Pipette 50) Box 1
13 suninfysyfimguiitn (PIpette pumper) Set 5
14 Fpfiin (Micropipette 100 pL, 200 pL, 1000 uL, 5000 pL) Set 5
15 Fpfitintu (Micropipette tips 100 uL, 200 pL, 1000 pL, Set 1
5000 pL)
16 M gy (Glass Bottle) Set 5
17 dgpe (n) (Glass funnel) Set 5
18 suninfym: (Funnel) Set 5
19 aumfymingungasoms (Filtration unit with pump) Set 2
20 gihicio (magnetic stir bar) Set 5
21 suindn (SqQueeze bottle) Piece 5
22 mupsiifiand (1ab spatula) Set 5
23 sdn (Knife) Piece 5
24 wijg (SCIsSsOrs) Piece 5
25 mijs (TONGS) Piece 5
26 tegiipn (snine) (Alcohol thermometer) Piece 5
27 sfusndinus (Alcohol burner) Piece 5
28 smrisnnsd (1ab coat) Set 20
29 ingmilaufifanad (Safety shoes) Pair 20
30 Hemagtimn (Safety goggles) Set 20
31 spostamemaintt (Thermal gloves) Pair 20
32 qpowieia (Protective sleeve) Pair 20

B.

Equipment




No. Description Unit Quantity
1 gannn (Refrigerator) Unit 1
2 suan (freezer) Unit 1
3 giming (chiller) Unit 1
4 aifiuinn (@nalystical balance) Unit 2
5 iegfis (VOrtex) Unit 5
6 somaiisedn (Distilled water machine) Set 1
7 sumnifui/mtnssn (Magnetic heater/stirrer) Unit 5
8 sgsmign(VWater bath) Unit 1
9 tgemdnensige(Shaking water bath) Unit 1
10 groge (Dry oven) Unit 1
11 sgsigamuenasn (Sonicator with controlled temperature) Unit 1
12 segsgme (Autoclave) Unit 2

Materials

No. Description Unit Quantity
1 saowin (Vinyl gloves or PE gloves) Box 1
2 #ye (Face mask) Box 1
3 samgpuess (Hairnet / hair cover) Piece 1
4 wRIEAgel (Lﬁmmgﬁ nenigh Mm: [pnvgafng faantme [maoyeing txmjrmume)

Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10

Sponge, Bottle Brush, Dish Soap)
5 wimnig (Chemical substance) Set 1
6 LRk (Filter paper) Box 1
7 pnnsfamasd (Weighing paper) Box 1
8 megamais (Weighing bowl) Box 1
9 pnssPH (pH test strips) Box 1
10 hiugn: Box 5

Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2




7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO5. Prepare food samples for analysis

Assessment Criteria:

1.

2
3
4.
5

Appropriate PPE is donned in accordance with safety requirements

. Sampling is carried out aseptically and in accordance with sampling plan / SOP
. Sample information is accurately and legibly recorded

Sample is appropriately handled and held under the correct conditions prior to analysis
Homogenization of samples is carried out in accordance with SOP

Related Knowledge, Skills, Attitude and Safety:

1.
1.1
1.2

Knowledge includes the following:
Explain the use of different types of sampling plan and tools
List important information that needs to be documented for identification of

samples / specimen

1.3 Describe the procedures and precautions that need to be taken when collecting samples
for analysis

1.4 Explain the steps required and precautions needed to prepare samples/specimens for
testing

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Carry out sampling plan and preparing sample correctly according to each type of
sample prior to analysis

3.2

3.3

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 5

A Tools
No. Description Unit Quantity
1 wmatgs (Petri dish) Box 1
2 msman (Elenmyer) Set 5




3 i (Beaker) Set 5
4 anannn (TeSt tube) Box

5 snannnmedss (TSt tube with cap) Box 1
6 stapsinanan (TSt tube holder) Piece 10
7 gepnin(Graduate Cylinder) Set 5
8 mgpagfn (Volumatric flask) Set 5
9 ditm (ine Seidyn) (Glass Pipette Sml) Box 1
10 ditm (i 103wwpn) (Glass Pipette 10ml) Box 1
11 fitm (3 2580pn) (Glass Pipette 25) Box 1
12 sitm (3¢ S0swn) (Glass Pipette 50) Box 1
13 suninfysyfmguiitn (PIpette pumper) Set 5
14 Fpfiin (Micropipette 100 pL, 200 pL, 1000 uL, 5000 pL) Set 5
15 Fpfitintu (Micropipette tips 100 uL, 200 pL, 1000 pL, Set 1

5000 pL)
16 M gy (Glass Bottle) Set 5
17 dgpe (n) (Glass funnel) Set 5
18 sunindym: (Funnel) Set 5
19 aumnfymingungasoma (Filtration unit with pump) Set 2
20 gihicio (Magnetic stir bar) Set 5
21 suindn (SQUeeze bottle) Piece 5
22 mupsiifians (1ab spatula) Set 5
23 sdn (Knife) Piece 5
24 wijg (SCIssOrs) Piece 5
25 mijs (tongs) Piece 5
26 tegiip (soninas) (@lcohol thermometer) Piece 5
27 Pairs (Cuvette) Box 1
28 sasndins (@lcohol burner) Piece 5
29 sfinnnd (12D coat) Set 20
30 ingmilaufifanad (Safety shoes) Pair 20
31 Hamagriimn (Safet goggles) Set 20
32 spostamemaistt (Thermal gloves) Pair 20
33 wpowinie (Protective sleeve) Pair 20
Equipment
No. Description Unit Quantity

1 gannn (Refrigerator) Unit 1




2 suan (Freezer) Unit 1
3 gimiag (chlller) Unit 1
4 aiuinn (Analystical balance) Unit 2
5 idgfis (Vortex) Unit 5
6 sumaisedn (Distilled Water machine) Set 1
7 sumnifun/mtnsmsn (Magnetic heater/stirrer) Unit 5
8 agsmign(\VWater bath) Unit 1
9 tgemdnensige(Shaking water bath) Unit 1
10 groge (Dry oven) Unit 1
11 sgsigamuenasn (Sonicator with controlled temperature) Unit 1
12 agspeyn (blender/homogenizer) Unit 2
13 tdsugwmngs (Centrifuge) Unit 1
14 segsgme (Autoclave) Unit 2
15 fdsgwmning (Stomacher) Unit 1
Materials
No. Description Unit Quantity
1 saosin (ViNyl gloves or PE gloves) Box 1
2 #oye (Face mask) Box 1
3 samappows (Hairnet / hair cover) Piece 1
4 WRIEAgel (Lﬁmmgﬁ neniggh Mm: [pvgafng faantme [maoysing txmjrmume) Set 10
5 aimnaid (Chemical substance) Set 1
6 Lk (Filter paper) Box 1
7 pnrsfamasd (Weighing paper) Box 1
8 megamsid (Weighing bowl) Box 1
9 pnssPH (pH test strips) Box 1
10 hiugn: Box 5
Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2




| 10 | Whiteboard Eraser unit |

Assessment Methods:
1. Demonstration with oral questioning
2. Observation
3. Interview Test
4 Written Test



LO6. Conduct microbial analysis of food samples

Assessment Criteria:

1. Appropriate PPE is donned in accordance with safety requirements

2. Appropriate tools/labware and samples are clearly labelled and identified with essential

information

Sample dilution is prepared accordance with SOP

Appropriate test method is selected and performed in accordance with SOP
Media are incubated at the correct conditions as specified in standard procedures
Test results are accurately recorded and correctly interpreted

Housekeeping is carried out in accordance with SOP

Nookow

Related Knowledge, Skills, Attitude and Safety:

1. Knowledge includes the following:
1.1 Describe the procedure for serial dilution
1.2 Describe the different identification methods and proper procedures to identify
microorganisms

1.3 Explain the procedure of rapid diagnostic test methods for different types of microbial

test in the food industry
1.4 Describe the steps to prepare samples for pour plate and spread plate method
1.5 Explain the procedures of performing different types of swab test
1.6 Explain the methods for different types of microbial test:
- Total plate count
- Total yeast and mould
- Gram stain
- Coliform and E. coli
- Staphylococcus
- Salmonella
- Clostridium

1.7 Explain the significance of microbial counting
1.8 Explain how test results are calculated and interpreted
1.9 List the steps required to interpret microbial results

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Relate identified microorganism to product shelf-life stability, quality and safety
3.2 Apply principles relating to occupational safety and health (OSH) when performing
laboratory tasks / activities



3.3 Carry out laboratory works that are in line with GLP to generate reliable and high-

quality test data

3.4 Interpret the relevant requirements stipulated in regulations / standards / guidelines

Methodologies:

Conditions:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

[specifications when concluding the outcomes of checks on product quality and food
labels

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 6

A.

Tools
No. Description Unit Quantity
1 wmntyg (Petri dish) Box 1
2 msman (Elenmyer) Set 5
3 i (Beaker) Set 5
4 snaann (TeSt tube) Box 1
5 snannnmedss (TeSt tube with cap) Box 1
6 stastmannn (Test tube holder) Piece 10
7 wepuin(Graduate Cylinder) Set 5
8 mgain (Volumatric flask) Set 5
9 fitm (e D) (Glass Pipette 5Sml) Box 1
10 sitm (3 108n) (Glass Pipette 10ml) Box 1
11 ditm (i 258ww) (Glass Pipette 25) Box 1
12 dim (i S0awwn) (Glass Pipette 50) Box 1
13 smnfyeimywiiis (Pipette pumper) Set 5
14 Fpfiin (Micropipette 100 pL, 200 pL, 1000 uL, 5000 pL) Set 5
15 Fpfiind (Micropipette tips 100 pL, 200 pL, 1000 pL, Set 1
5000 pL)
16 mmingnywags (Glass Bottle) Set 5
17 fgpe (ine) (Glass funnel) Set 5
18 aumndiym: (Funnel) Set 5
19 aumafymengngasoms (Filtration unit with pump) Set 2
20 rinigid (Magnetic stir bar) Set 5
21 swindn (SQUeeze bottle) Piece 5
22 aupegiisenad (1ab spatula) Set 5




C.

23 sdn (Knife) Piece 5
24 wijg (SCIssOrs) Piece 5
25 g (tongs) Piece 5
26 tegiipn (sonines) (@lcohol thermometer) Piece 5
27 Pairs (Cuvette) Box 1
28 sasndins (@lcohol burner) Piece 5
29 sfnnnd (12D coat) Set 20
30 ingmilaufifanad (Safety shoes) Pair 20
31 Hamagriimn (Safet goggles) Set 20
32 spostamemaintt (Thermal gloves) Pair 20
33 wpowinie (Protective sleeve) Pair 20
Equipment
No. Description Unit Quantity
1 gannn (Refrigerator) Unit 1
2 suan (Freezer) Unit 1
3 g (Chiller) Unit 1
4 auima (Analystical balance) Unit 2
5 | anses (Vortex) Unit 5
6 sumaisedn (Distilled Water machine) Set 1
7 aﬁﬁmﬁﬁtu’i/g:ﬁnr\qﬁﬁ (Magnetic heater/stirrer) Unit 5
8 agsmign(VWater bath) Unit 1
9 tgemdnensige(Shaking water bath) Unit 1
10 grogn (Dry oven) Unit 1
11 tgsiginnwana (Sonicator with controlled temperature) Unit 1
12 sy (blender/homogenizer) Unit 2
13 sgsuguangs (Centrifuge) Unit 1
14 segsgme (Autoclave) Unit 2
15 fdsgwwning (Stomacher) Unit 1
16 aunnifanddgaumasgnzssina (INCUbator) Unit 2
17 aunnffanhedngpmadapgmugnssnn (Shaking incubator) Unit 2
18 auniadifipog Unit 5
19 idesgop (Spectrophotometer) Unit 1
Materials




No. Description Unit Quantity
1 spowin (Vinyl gloves or PE gloves) Box 1
2 #woye (Face mask) Box 1
3 samgpuess (Hairnet / hair cover) Piece 1
4 WRIEAgel (Lﬁmmgﬁ nenigh Mm: [pnvgafng faantme [maoyeing txmjrmume) Set 10
5 aimnig (Chemical substance) Set 1
6 LRk (Filter paper) Box 1
7 pnrsfamasd (Weighing paper) Box 1
8 megamaas (Weighing bowl) Box 1
9 pnsPH (pH test strips) Box 1
10 fiuAn: Box S

D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO?7. Perform decontamination and disposal of biological waste and labware

Assessment Criteria:

SourwNdE

Appropriate PPE is donned in accordance with safety requirements

Labware required for sterilization is identified correctly

Labware is sterilized under the correct conditions and in accordance with SOP
Sterilized labware is handled appropriately to prevent contamination

Verification on the effectiveness of sterilization is performed in accordance with SOP
Test materials/reagents are disposed of safely and in compliance with regulatory
requirements

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.1 Explain the importance of regulatory requirements for waste disposal
1.2 Explain the measures for waste control and the proper procedure for waste disposal

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Manage laboratory wastes in accordance with established procedures to optimize
safety and minimize environmental impact

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 7

A. Tools
No. Description Unit Quantity
1 sfrinnnd (12D coat) Set 20
2 ingmilaufifanad (Safety shoes) Pair 20
3 Hamagriimn (Safety goggles) Set 20
4 spostamemaistt (Thermal gloves) Pair 20
5 wpowinie (Protective sleeve) Pair 20




B. Equipment
No. Description Unit Quantity
1 agsyye (QUtoclave) Unit 2
2
C Materials
No. Description Unit Quantity
1 saosin (ViNyl gloves or PE gloves) Box 1
wye (Face mask) Box 1
3 wRIEAgiel (fJSﬁ?g;h fme nlgafnm daanhme (@eyaing txmjnnhms)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
4
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1.

2.
3.
4

Demonstration with oral questioning
Observation

Interview Test

Written Test




MODULES OF INSTRUCTION (4)
MAINTAIN FOOD SAFETY AND FOOD HYGIENE STANDARDS IN THE AGRI-FOOD
SUPPLY CHAIN
CORE COMPETENCIES

Course title : FOOD PROCESSING AND ANALYSIS

Unit of Competency MAINTAIN FOOD SAFETY AND FOOD HYGIENE
STANDARDS IN THE AGRI-FOOD SUPPLY CHAIN

Module Title ) MAINTAINING FOOD SAFETY AND FOOD HYGIENE

STANDARDS IN THE AGRI-FOOD SUPPLY CHAIN
Module Descriptor

This module covers the outcomes required to support the effective implementation of prerequisite
programmes and food safety management systems (e.g., Hazard Analysis and Critical Control
Point-HACCP and 1SO22000) within food establishments. This unit covers essential knowledge
and skills on food safety assessment, food safety and quality parameters monitoring, inspection of
food premises, implementation of corrective/preventive actions, documentation and record
keeping, etc. Reference will be also be made to the relevant food safety standards to enhance
understanding on the requirements to be followed / adhered to when implementing the programmes
/ systems for the production of safe and quality food products

Level of Certification: High Diploma
Nominal Duration :  ....... hrs
Learning Outcomes

Upon completion of this module, the students/trainees should be able to:
LO1. Conduct hazard analysis to identify potential food safety hazards

LO2. Monitor food safety and quality parameters in food safety quality management
systems

LO3. Carry out food hygiene inspection at food premises
LOA4. Carry out corrective / preventive actions
LO5. Carry out logging and documentation



LO1. Conduct hazard analysis to identify potential food safety hazards

Assessment Criteria:

1. Correct procedure is followed in accordance with requirement in the relevant food
safety management system

2. Correct hazards are correctly identified and classified for incoming ingredients and
raw materials

3. Correct hazards and critical control points (CCP) are correctly identified and classified
for each process with reference to the relevant flowcharts

4. Correct measures to be applied to prevent / eliminate the hazard or reduce it to an
acceptable level are recommended

5. Hazards identified are documented in the prescribed format

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:

1.1 Describe the different types of food safety management systems such as GMP,
HACCP, 1S022000, etc

1.2 Describe the types of hazards associated with food safety in food premise

1.3

1.4 Explain the requirements stated in the various food safety management systems,
including prerequisite programmes

15

1.6 Explain the importance of identifying hazards and their root causes

1.7 Good housekeeping practice

2. Attitude includes the following:
2.1 Patriotism
2.1 Safety consciousness
2.1 Responsibility
2.1 Industriousness
2.1 Obedience
2.1 Quality consciousness
2.1 Teamwork
2.1 Patience
2.1 Honest

3. Skill includes the following:
3.1 Conduct hazard assessment for identification of potential food safety hazards
and critical control points (CCP)
3.2 Identify deviations and non-conformances

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:



Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 1

A. Tools
No. Description Unit Quantity
1 Thermometers (Probe) (i) sets 10
2 Cooking pots (si) sets 10
3 Temperature logger (asnnimsmssiganmnsatinis) sets 10
5 Induction cookers (spneufss) unit 10
B. Equipment
No. Description Unit Quantity
1
2
C. Materials
No. Description Unit Quantity
1 Food process workflow (safmssgesimasdangsuns) sets 20
2 Videos on food processes (fasgimsnigmun:) set 1
3 Food Regulations (wsugn#sgidinm:) sets 10
4 Product / Material specifications (mmafméfudasnsammasis) sets 10
5 Food Safety Standards (sgamaggmnsnuns) sets 10
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2




6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1.

2.
3.
4

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO2. Monitor food safety and quality parameters in food safety quality management

systems

Assessment Criteria:

1.
2.

3.
4.

5.
6.

Requirements outlined in the relevant food safety management system are followed
Appropriate requirements / critical limits for relevant safety and quality parameters are
identified correctly

Product / process deviations are identified correctly

Measurements and observations required to monitor the safety and quality parameters
are carried out correctly in accordance with established standard operating procedure
Measurements and observations are correctly recorded in the prescribed format.
Non-conformance/deviations/observations are reported to the relevant personnel

Related Knowledge, Skills, Attitude and Safety:

1

2

3

. Knowledge includes the following:

1.1 Explain the importance of establishing preventive measures in order to minimize
hazards in t food supply chain

1.2 Describe the sign of pest infestation and importance of pest control in the food
industry

1.3 Explain the terms PRP, oPRP and CCPs implemented at various stages of food
production, including purchasing, preparation and storage

1.4 Explain the use of critical limits for monitoring of product / process deviations
impacting food safety

1.5 Explain the various measures that are used in the monitoring of CCPs, including
visual observation, pH, temperature and moisture level

1.6 Explain how different types of methods are used in monitoring and verifying CCPs

1.7 Evaluate the various types of hazards identified

. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

. Skill includes the following:

3.1 Establish requirements / critical limits for relevant safety and quality parameters
3.1 Measure and observe the safety and quality parameters using suitable tools and
methods

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab



Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 2

A.

Tools
No. Description Unit Quantity
1 Temperature logger (asninimsmssiganmnsaeinis) sets 10
2 Infrared thermometer (isgiep IR) sets 5
3 Probe thermometer (iegiuy) sets 10
4 Thermocouple (iegissigges) sets 5
5 Dial thermometer (isgispesginsinng) sets 10
6 Thermohygrometer (istisespinmdaanmngasiafs) sets 5
7 Stop watch (mq‘jmsg]mﬁm) sets 10
8 pH meter (hand-held) (pHsigpsdis) unit 4
9 pH meter (bench-top) (pHipssdia) unit 1
10 Water activity meter(aunnines aw) units 2
11 Refractometer (asnindnssfums) sets 5
12 Laptop (ﬁngﬁ:‘tu) units 5
13 Blender (tigefe) units 5
14 Induction cooker (spneafss) sets 10
15 Cooking pot (g) sets 10
16 Combinational oven (tgsunsnnyems) units 2
17 Sheet pan (mesyns) sets 20
18 Sheet pan rack (gmﬁmﬂﬁmm) sets 2
https://www.amazon.sg/product-
reviews/BO0OB1JOFV8/ref=pd_sbs_cr_sccl_2/358-
9312088-
0234619?pd_rd_w=hfUOU&pf rd_p=f815a8e3-8cea-
413d-9742-
28df7ed57a60&pf rd_r=HV6GBZ53DAV55DFB4KEE
&pd_rd_r=13aca911-0d03-4377-84cd-
2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=BOOB1JOFV
8
19 Glass jar (with caps: approx.: 45-55ml) (ingmepss) sets 20
20 Weighing balance (up to 200g; readability 0.019) (wsfiags) units 2
21 Weighing balance (up to 2kg; readability 0.01Q) (sfss) units
22 Weighing balance (up to 1kg; readability 19) (ssfugs) units
23 Weighing balance (up to 5kg; readability 1g) (ssjugs) units
24 Kitchen tools (cutting boards, spoons, knives, forks, sets 10

mixing bowls, knives, strainers / colanders)

Rt HL (Lﬁrg @es midn apupm wy me mimy ngs of: in ine mg]ﬁ ﬁ'flg)



https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8
https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8
https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8
https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8
https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8
https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8
https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8
https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8
https://www.amazon.sg/product-reviews/B00B1J0FV8/ref=pd_sbs_cr_sccl_2/358-9312088-0234619?pd_rd_w=hfUOU&pf_rd_p=f815a8e3-8cea-413d-9742-28df7ed57a60&pf_rd_r=HV6GBZ53DAV55DFB4KEE&pd_rd_r=13aca911-0d03-4377-84cd-2123f1244053&pd_rd_wg=zf6Rc&pd_rd_i=B00B1J0FV8

B. Equipment
No. Description Unit Quantity
1 Freezer (guyn) unit 1
2 Blast chiller / freezer (g:snnn)
3 Moisture analyzer (:gsaseinis) units 2
4 Headspace analyzer (for food packaging) (iisnwingnais) unit 1
5 Metal detector (igsnnsessrmgsant:) unit 1
6 Chiller (g:gnm) unit 1
7 Hot-holding cabinet (gsnpnsyt) unit 1
8 Cold-holding cabinet (gsnpenngsme) unti 1
C Materials
No. Description Unit Quantity
1 Agricultural produce (e.g., fruits, vegetables, nuts, etc.) sets 10
(m:ﬁrﬁﬁﬁrﬁﬁﬁmﬁhﬁﬁg 8. fwind, uig, mianﬁE)
2 Approved food grade chemical / ingredients (e.g. citric sets 10
acid, Salt, sugar, etc.) (mmmmqﬁﬁ §hUﬂitﬁijmﬁzLﬁm‘§mm: 2. meinaiin
, ffing, hrj\ﬁnm)
3 Commercial products (e.g. canned food) for quality sets 10
checks (m:mﬁﬁﬁﬁﬁnﬂmnmmﬁﬁig)
4
5
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test







LO3. Carry out food hygiene inspection at food premises

Assessment Criteria:
Scope of inspection is identified correctly
Suitable tools and methods are used to conduct inspection

1

2.
3.
4.

Results of the inspection are correctly recorded in the prescribed format

Results of inspection are interpreted in accordance with established standards /
regulations and requirements

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Describe the scope, procedure and methods used for food hygiene inspection
1.2 Explain the results of monitoring in responding to the standard, regulation and other
requirement

2. Attitude includes the following:

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

Patriotism

Safety consciousness
Responsibility
Industriousness
Obedience

Quiality consciousness
Teamwork

Patience

Honest

3. Skill includes the following:
3.1 Demonstrate good personal hygiene practices
3.2 Perform hygiene inspection using suitable tools and methods

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 3

A. Tools
No. Description Unit Quantity

1 Dry storage rack (with food items) set 1
(g:mﬁﬁsLxﬂﬁmmmLmﬁmgﬁ)

2 Drying rack (for drying kitchen tools, crockery and
utensils) (gm{pﬁmgﬁamﬁnﬁgm)

3 Cleaning tools (brooms, mops, pails, cloth, scrubs, etc.) set 5
(amﬁmﬁmgm yum inmm,Lﬁnmﬁgﬁ,qh,Lﬁnmﬁ,me)




Hot-holding cabinet (gsnpnst) unit 1
Cold-holding cabinet (gunpenngpme) unit 1
Bain marie (ginprugyy) units 2
https://www.superiorkitchenequipment.com/products/218
?variant=38102685941939&currency=SGD&utm_mediu
m=product_sync&utm_source=google&utm_content=sa
g_organic&utm_campaign=sag_organic&utm_campaign
=gs-2021-01-
03&utm_source=google&utm medium=smart_campaign
7 Kitchen tools (cutting boards —assorted colours, spoons, sets 10
knives, forks, mixing bowls, knives, strainers / colanders)
Rt HOby (Ltfm' anupm, s, mﬁ,Lumﬁrmmunit ﬁimh nigh
Equipment
No. Description Unit Quantity
1 Chiller (g:gﬁtm) unit 1
2 Freezer (guyn) unit 1
Blast freezer / chiller (gugn/sipuns) unit 1
Combinational oven (tgsunsnungeins) units 2
Materials
No. Description Unit Quantity
1 Inspection checklist / form (ngmg]a@ﬁ) sets 20
NC form / records (sgsanagm) sets 20
3 Sample quality parameter monitoring forms sets 20
(QLH&Lﬁﬁﬁ§ﬁJﬁmmnﬁwh¥§Lﬁﬁ3nmﬁ)
Food ingredients (Unitsgauns) sets 20
Corrective / preventive action forms / records (sysinaps/ssi sets 20
mﬁgmn/ QLH&ﬁﬁLm)
6 Videos (featuring non-conformances) #as
Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2




8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1.

2.
3.
4

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO4. Carry out corrective / preventive actions

Assessment Criteria:
1. Non-conformances / deviations are identified and classified according to the degree of
urgency
2. Suitable corrective/preventive actions plans are developed
3. Suitable tools and methods of corrective / preventive actions are proposed and
implemented
4. Implemented corrective action are followed up using suitable verification methods

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the impact of food safety lapses on food industry
1.2 Explain the importance of conducting follow-up activities on corrective actions
1.3 Explain the difference between corrective and preventive actions
1.4 Describe the components of a non-conformity report
1.5 Explain the type of preventive actions/control measures implemented in food industry
1.6 Explain the types of corrective actions implemented in food industry when CCP fails

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Conduct corrective/preventive actions
3.2 Verify the effective implementation of corrective actions using suitable methods
3.3 Develop plan and methods for corrective/preventive actions

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 4

A. Tools

No. Description Unit Quantity

1 Laptop (for completion of records) (ﬁrgﬁ:?u) units 5

2 Clip board (angms) sets 20




3 Weighing balance (up to 200g; readability 0.01g) units 2
D)
4 Weighing balance (up to 2kg; readability 0.019) units 2
(ssgoe)
5 Kitchen tools (cutting boards, spoons, knives, forks, sets 10
mixing bowls, knives, strainers / colanders)
I (Lﬁrg oo A apupm oy me nime nigh )
B Equipment
No. Description Unit Quantity
1 Chiller (g:gﬁtm) unit 1
2 Freezer (guyn) unit 1
3 Sterilizer (igesegins) unit 1
4 Pasteurizer (isigi) unit 1
5 Cooking unit (asnndsgs) units 2
6 Blast chiller /freezer (gimse/uvan) unit 1
7 Hot-holding cabinet (gsnpnst) unit 1
8 Cold-holding cabinet (gsnpenngsme) unit 1
9 Combinational oven (inennuyeins) units 2
C. Materials
No. Description Unit Quantity
1 Corrective and preventive actions forms (CAPA form) sets 10
2 Hazard audit tables / plan sets 20
3 HACCP /1SO22000 records and forms sets 20
4
5
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:




el N =

Demonstration with oral questioning
Observation

Interview Test

Written Test



LOS5. Carry out logging and documentation

Assessment Criteria:

1.

2.

3.

4.

Relevant documents and records are prepared and maintained for the implemented food
safety management systems

Procedure for documents and records is implemented in according with established
standards / regulations and requirements

Non-conformances relating to documentation and logging is identified and reported to
the relevant personnel

Corrective action(s) is/are proposed and documented for the non-conformances
identified.

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.1 Explain the importance of documentation of corrective actions into new procedures /
SOPs

1.2 Describe the requirements for good record keeping and documentation

1.3 Explain importance of documentation of corrective action as SOPs. Explain the
rolesand responsibilities of different personnel who are involved in execution of the
corrective or preventive action

1.4 Explain the procedure for reporting non-compliance

1.5 Explain the types of documentation required for corrective and preventive actions.

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Implement good documentation and record keeping procedures
3.2 Report and interpret the results of monitoring and inspection

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 5

A. Tools
No. Description Unit Quantity
1 Laptop (for completion of records) (f"jngéﬁu) units 5
2




4
B. Equipment
No. Description Unit Quantity
1
2
C. Materials
No. Description Unit Quantity
1 HACCP /1S022000 records and forms sets 20
2 Hazard audit table / plan sets 20
3
4
5
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:
1. Demonstration with oral questioning
2. Observation




Interview Test
Written Test



MODULES OF INSTRUCTION (5)
CORE COMPETENCIES

Course title ; FOOD PROCESSING AND ANALYSIS

Unit of Competency : CONDUCT CHEMICAL ANALYSIS FOR RAW / PROCESSED
AGRICULTURAL PRODUCTS

Module Title ; CONDUCTING CHEMICAL ANALYSIS FOR RAW /

PROCESSED AGRICULTURAL PRODUCTS

Module Descriptor

This module covers the outcomes required to carry out chemical analysis using suitable methods
and techniques to assess the quality of raw / processed agricultural products and food ingredients.
These methods and techniques include sampling procedures, titrimetric methods, spectroscopic /
chromatographic methods and rapid methods to evaluate chemical composition as well as to
quantitate contaminants/additives present in raw / processed agricultural products. In addition,
reference will be made to relevant legislative and regulatory standards to assess compliance with
the set requirements.

Level of Certification: High Diploma
Nominal Duration :  ....... hrs

Learning Outcomes
Upon completion of this module, the students/trainees should be able to:

LO1. Prepare food samples for analysis
LO2. Conduct titrimetric analysis

LO3. Perform advanced instrumental analysis (chromatographic / spectroscopic
techniques, rapid methods)

LOA4. Carry out proximate analysis
LO5. Carry out maintenance of food analytical instruments
LOG6. Perform laboratory data organization, presentation and analysis



LO1. Prepare food samples for analysis

Assessment Criteria:

1.

SARE A

6.
7.

Appropriate personal protective equipment (PPE) is donned in accordance with safety
requirements

Labware to be decontaminated is correctly identified

Appropriate tools/reagents and methods are used for the decontamination step
The decontamination step is carried out in accordance with standard procedures
Materials are sampled in accordance with established procedures and good
manufacturing practice

e Tools

e Intervals

e Methods and techniques

e Quantities to be collected

Samples are appropriately handled and stored prior to analysis

Samples are correctly labelled and submitted for laboratory analysis

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.1 Explain the importance of adhering to workplace safety according to established

laboratory and equipment safety guidelines

1.2 Describe the sampling plans and the requirements of sample labelling prior to

analysisin the food industry

1.3 Describe the procedures and methods / techniques for sample preparation for

analytical testing

1.4 Explain the principles of measuring equipment that are used to prepare the required

sample quantity

1.5 Explain the storage requirements for sample before and after analysis
1.6 List the appropriate sampling tools used for different sample type

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Perform planning and collecting of raw materials and products sample for chemcial

analysis

3.2 Explain the changes of chemcial composition in food sample during transportation
3.3 Use different equipment and methods for sample collecting according to different

kinds of raw materials and food products

Methodologies:

1. Lecture



2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 1

A. Tools
No. Description Unit Quantity
1 sossamn (Glass Bottle) Set 5
2 funbn:gn Piece 5
3 #wwgnsamn (Sampling Spoon) Set 1
4 afaSagms (Balance) Piece 2
5 anmissamn (Sample Container) Set 5
6 sannaesamn (Sample Washing Container) Set 5
7 spupmisannd (Spatulas) Set 5
8 imsman (Erlenmeyer flask) Set 5
9 i (Beaker) Set 5
10 wgepuin (Graduate Cylinder) Set 5
11 ann (Pipette) Set 5
12 swindn (SQueeze Bottle) Set 5
13 gzt (g o100 widn epogn s e mipma g of: én nm eu nijg) Set 10
B. Equipment
No. Description Unit Quantity
1 igsiedn (Water distiller) Unit 1
2 winnn (Refrigerator) Unit 2
3 sunn (freezer) Unit 1
4 aegupgn (Blender) Unit 2
5 miiuion (@nalytical balance) Unit 2
C. Materials
No. Description Unit Quantity
1 sipegs (Zipper bag) Piece 1
2 Funmmndesamn (Marker) Box 1
3 men i (Aluminum Bowl) Piece 1
4 miginnnd (Lab Coat) Piece 20




5 gmiangimn (Safety shoes) Pair 20
6 anssamemans (Safety work uniform) Set 20
7 sposiangrienn (Safety gloves) Pair 20
8 gamngrenn (Safety goggles) Pair 20
9 pnsdermaln (Ear plug) Pair 20
10 sposiamemsit (Thermal gloves) Pair 20
11 ypouin (Vinyl gloves or PE gloves) Box 1
12 e (Face mask) Box 1
13 ssamgposss (Hairnet / hair cover) Piece 1
14 spowinin (Protective sleeve) Pair 20
15 asgnrrsgngsel (nenfagn dnm: guntigadnas fannama gmansing anfianame

Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10

Sponge, Bottle Brush, Dish Soap)

D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1. Demonstration with oral questioning
2. Observation

3. Interview Test

4. Written Test



LO2. Conduct titrimetric analysis

Assessment Criteria:

1.
2
3.
4.
5
6.

7.

8.

Appropriate PPE is donned in accordance with safety requirements

Appropriate test sample(s) and chemical agents(s) is/are collected and/or selected
Sample preparation is carried out in accordance with standard procedures
Equipment used to carry out analysis is properly set up

Calibration and/or measurement activities are executed in accordance with established
protocol to determine the presence and/or quantity of the analyte of interest

Data and information from the analysis are recorded correctly in the tracking log /
record sheet

Housekeeping is carried out after the analysis and in accordance with standard
procedures

Waste disposal is carried out in accordance with environmental rules and regulations

Related Knowledge, Skills, Attitude and Safety:

1

2

. Knowledge includes the following:

1.1 Explain the importance of treatment, cleaning, decontamination process and

maintenance of labware for analysis work
1.2 Explain the precaution in titrating as described in SOP

1.3 List the different methods used in titrimetric analysis: conventional (manual) method

and automated-titration method

1.4 Describe the calibration steps needed to be carried out before carrying out sample

analysis

1.5 Describe the environmental rules and regulations pertaining to chemical waste handling

and disposal

1.6 Explain how results are calculated and interpreted based on method of analysis

. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

3.1 Carry out laboratory works that are in line with GLP to generate reliable and high-
quality test data

3.2 Use different method to evaluate chemical composition and quantitate additives /
contaminants in raw materials, food ingredients and products

3.3 Apply principles relating to occupational safety and health (OSH) when performing
laboratory tasks / activities

3.4 Manage laboratory wastes in accordance with established procedures to optimize
safety and minimize environmental impact



Methodologies:

Conditions:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 2

A. Tools
No. Description Unit Quantity
1 suninfigamny (Burette) Piece 10
2 anupniisaned (Spatulas) Set 5
3 imsman (Erlenmeyer flask) Set 5
4 i (Beaker) Set 5
5 wepuin (Graduate Cylinder) Set 5
6 ann(Pipette) Set 5
7 swindn (SQueeze Bottle) Set 5
8 B AR AT (Glass Bottle) Set 5}
9 Rt HL (Lﬁrg @es miln apupm wy me mimy ngs of: @n ine mg]ﬁ ﬁﬁ_g)
Kitchen accessories (Cutting Board, Tray, Knife, Spoon, Set 10
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 sunindinnt [ pitndn (HOt plate / Magnetic stirrer) Unit 5
2 afn (Weighing balance) Unit 2
3 aumedis: (Filtration unit with pump) Unit 2
4 sgsapmny (Karl Fischer titrators) Unit 2
5 pH i (PH meter) Unit 2
6 wénnn (Refrigerator) Unit 1
7 iegais (VOtex) Unit 5
8 igegn (Blender/Homogenizer) Unit 2
C. Materials
No. Description Unit Quantity
1 anim s (TBD) Set 1
2 memawiny (Aluminum Bowl) Piece 1




3 snfufifitannd (Lab Coat) Set 20
4 ingmiangrima (Safety shoes) Pair 20
5 anssamemans (Safety work uniform) Set 20
6 yputangrienn (Safety gloves) Pair 20
7 gamagrimn (Safety goggles) Pair 20
8 pnsdermaln (Ear plug) Pair 20
9 ypostamemsint (Thermal gloves) Pair 20
10 ypouin (Vinyl gloves or PE gloves) Box 1
11 e (Face mask) Box 1
12 ssamgiposss (Hairnet / hair cover) Piece 1
13 ypouinien (Protective sleeve) Pair 20
14 ararn gl (gnnﬁﬁu fm: pentgadnar fannkme [mangnaring anffannme
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO3. Perform advanced instrumental analysis (chromatographic / spectroscopic techniques,
rapid methods)

Assessment Criteria:

1.

Appropriate Personal Protective Equipment (PPE) is donned in accordance with safety

requirements

Appropriate test sample(s) and chemical agents(s) is/are collected and/or selected
Sample preparation is carried out in accordance with standard procedures
Equipment used to carry out analysis is properly set up

arwN

protocol to determine the presence and/or quantity of the analyte of interest

Data and information from the analysis are recorded correctly in the tracking log /

record sheet

7. Housekeeping is carried out after the analysis and in accordance with standard
procedures

8. Waste disposal is carried out in accordance with environmental rules and regulations

o

Related Knowledge, Skills, Attitude and Safety:

1. Knowledge includes the following:

1.1 Explain the procedures and working principles of chemical analysis using rapid
methods, titrimetric methods, spectroscopic methods, and chromatographic methods

1.2 Describe the basic components of a spectroscopy / chromatography system and its
associated functions

1.3 Explain the different types of additives and their functions in food.

1.4 Explain the different types of toxins / contaminants and their sources

1.5 List of maximum residue limits / regulatory requirements of additive, toxins, and
other contaminants in food

1.6 Describe the tools used and methods applied to determine the presence and/or
quantity of the target analytes such as carbohydrate, protein, fat, moisture, ash,
vitamin, minerals, additive, toxins and contaminants in food samples

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Use equipment and tools for analyzing the raw materials or products according to
types and parameters
3.2 Prepare the sample by SOP for anyazing using different equipment/tools
3.3 Interpret the results and compare to standard and regulation
3.4 Relate identified chemical composition and quantities of additive / contaminant to
product shelf-life stability, quality and safety

Calibration and/or measurement activities are executed in accordance with established



Methodologies:

Conditions:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 3

A. Tools
No. Description Unit Quantity
1 imsman (Erlenmeyer flask) Set 5
2 anannn (TeSt tube) Set 5
3 i (Beaker) Set 5
4 wepurin (Graduare Cylinder) Set 5
5 mgpagfn (Volumatric flask) Set 5
6 fitm (3¢ 5 10 25 50 #isetyn) Set 5
7 suninfysiite (TBD) (Pipette Pumper) Set 5
8 mumiggwegga (TBD) Set 5
9 fgpe (inr) (Glass Funnel) Set 5
10 aumndiym: (Funnel) Set 5
11 ininagaans (Separating funnel) Set 5
12 rinigid (Magnetic Stir Bar) Set 5
13 sy (Siever shaker) Set 2
14 rupnsiifiannd (Lab Spatula) Set 5
15 swindn (SQueeze Bottle) Set 5
16 gzt (g o100 widn epogn s e mipma g of: én nm e nijg) Set 10
B. Equipment

No. Description Unit Quantity
1 sy (Spectrophotometer) Unit 1
2 s (Chromatography systems) (optional) Unit 1
3 iy (Evaporator) Unit 1
4 inemngn (Centrifuge machine) Unit 2
5 fnedans anfen (Hot Plate) Unit 5
6 insgalis (VOtex) Unit 5
7 angepngn (Blender/Homogenizer) Unit 2
8 génnn (Refrigerator) Unit 1




C. Materials

No. Description Unit Quantity
1 aimnig (Chemicals) Set 1
2 wnnstfing (toxin) Set 5}
3 pnsfamasd (Weighing Paper) Box 1
4 Lk (Filter Paper) Box 1
5 pnssPH (pH test Strips) Box 1
6 Pairss (Cuvette) Box 1
7 mmnj'msg@g(Aluminum Bowl) Piece 1
8 memnwits (Aluminum Bowl) Piece 1
9 snfufifitannd (Lab Coat) Set 20
10 ingmiangrima (Safety shoes) Pair 20
11 anssamemans (Safety work uniform) Set 20
12 yputangrienn (Safety gloves) Pair 20
13 gamugrimn (Safety goggles) Pair 20
14 pnsdermaln (Ear plug) Pair 20
15 ypostamemsint (Thermal gloves) Pair 20
16 ypouin (Vinyl gloves or PE gloves) Box 1
17 e (Face mask) Box 1
18 ssamgposss (Hairnet / hair cover) Piece 1
19 ypouinien (Protective sleeve) Pair 20
20 s ngted (gnnﬁﬁu fm: pentgadnar fannkme [mangnaring anffannme

Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:




el N =

Demonstration with oral questioning
Observation

Interview Test

Written Test



LO4. Carry out proximate analysis

Assessment Criteria:

1. Appropriate PPE is donned in accordance with safety requirements

2. Appropriate test sample(s) and chemical agents(s) is/are collected and/or selected

3. Sample preparation is carried out in accordance with standard procedures

4. Equipment used to carry out analysis is properly set up

5. Calibration and/or measurement activities are executed in accordance with established
protocol to determine the presence and/or quantity of the analyte of interest

6. Data and information from the analysis are recorded correctly in the tracking log /
record sheet

7. Housekeeping is carried out after the analysis in accordance with standard procedures

8. Waste disposal is carried out in accordance with environmental rules and regulations

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:

1.1 Explain the classification and structure of food nutrients

1.2 Explain the food labelling requirements for food nutrients and additives

1.3 Explain the principle and procedures for proximate analysis methods (carbohydrate,
protein, fats, moisture and ash)

1.4 Describe the tools used and methods applied to determine the presence and/or quantity
of the target analytes such as carbohydrate, protein, fat, moisture

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Apply skills and techniques that are essential to identifying suitable food groups and
their products based on their functions
3.2 Use different methods and equipment for analysis macro nutrients
3.3 Interprete the quality of food based on results from analysis, stipulated in regulations,
standard, guidance and other references

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:



Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 4

A. Tools
No. Description Unit Quantity
1 somafimmniiin (SOXhlet aparatus) Set S)
2 i (Beaker) Set 5
3 gwiin (Burette) Piece 5
4 msman (Elenmyer) Set 5
5 wepurin (Graduate Cylinder) Set 5
6 mgpagfn (Volumatric flask) Set 5
7 ditm (30 5 10 25 50 geietyp) Set 5
8 suninfysiite (TBD) (Pipette Pumper) Set 5
9 M gy (TBD) (Glass Bottle) Set 5
10 inimn (Separating funnel) Set 5
11 dgpe (ine) (Glass Funnel) Set 5
12 sunindym: (Funnel) Set 5
13 %:ﬁmﬁsﬁ(Magnetic Stir Bar) Set 5
14 sy (Siever shaker) Set 2
15 rupnsiifiannd (Lab Spatula) Set 5
16 swindn (SQueeze Bottle) Set 5
17 wgigzmes (g e ridn gpupm sy w8 nija niga o ¥ Hnm o nijg)
Kitchen accessories (Cutting Board, Tray, Knife, Spoon, Set 10
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 [ agemmmgnis (Kjedalh) Unit 1
2 wimdmmndiin (SOXhlet aparatus) Unit 1
3 spneynint (simyw SOXhlet aparatus) Unit 5
4 sgsapmny (Karl Fischer titrators) Unit 2
S gieogn (Dry Oven) Unit 1
6 gryn (Oven) Unit 1
7 fungio (Refractometers) Unit 2
8 tgeeimm (Spectrophotometer) Unit 1
9 iegapyn (Blender) Unit 2
10 pHiss (PH meter) Unit 2




11 afuima (analytical balance) Unit 2
12 winnn (Refrigerator) Unit 1
C. Materials
No. Description Unit Quantity
1 PHegagesngunginn (pH standard solution) Set 2
2 msmn;mﬁtijﬁ (Aluminum Bowl) Piece 10
3 penfemsss (Weighing Paper) Box 1
4 HELEE (Filter Paper) Box 1
5 Pairs (Cuvette) Box 1
6 snfufifitannd (Lab Coat) Set 20
7 gmiangimn (Safety shoes) Pair 20
8 anssamemans (Safety work uniform) Set 20
9 sposiangrienn (Safety gloves) Pair 20
10 gamngrienn (Safety goggles) Pair 20
11 pnsdermaln (Ear plug) Pair 20
12 sposiamemsit (Thermal gloves) Pair 20
13 ypouin (Vinyl gloves or PE gloves) Box 1
14 e (Face mask) Box 1
15 ssamgposss (Hairnet / hair cover) Piece 1
16 spowinin (Protective sleeve) Pair 20
17 ararn gl (gnnﬁﬁu fm: pentafnar fannhme [mangnring nnﬁ'nnhmn)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:




el N =

Demonstration with oral questioning
Observation

Interview Test

Written Test



LO5. Carry out maintenance of food analytical instruments

Assessment Criteria:
1. Appropriate PPE is donned in accordance with safety requirements
2. Laboratory instruments, glassware and chemicals are properly stored in designated
compartments
3. Equipment that requires maintenance is identified correctly.
4. Maintenance of equipment is carried out in accordance with the procedure given in the
manual.
5. Parts found to be non-functional are documented on maintenance cards or a report
6. Record books to monitor the use and maintenance of instruments are maintained
accurately.
Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the importance of performing regular maintenance of food analytical
instruments
1.2 Explain the difference between preventive and breakdown maintenance
1.3 Describe the characteristics of the following two types of preventive maintenance
programme performed for food analytical instruments: periodic and predictive
1.4 Describe the common types of consumables used during maintenance
1.5 Explain the various standard methods used for upkeeping equipment and sample
analysis records
1.6 Describe the key information to be recorded and documented to ensure an effective
equipment maintenance programme

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Use and maintain equipment and tools correctly
3.2 Prepare the standard procedure for maintaining equipment and tools

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:



Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 5
A. Tools

No. Description Unit Quantity
1 BoXey: (tools box) Set 2
2 gnnirane (Cabinet) Piece 1
3
4
B. Equipment
No. Description Unit Quantity
1
2
C. Materials
No. Description Unit Quantity
1 ingmiangrima (Safety shoes) Pair 20
2 anssamemans (Safety work uniform) Set 20
3 yputangrienn (Safety gloves) Pair 20
4 gamngrenn (Safety goggles) Pair 20
5 pnsdermaln (Ear plug) Pair 20
6 sposiamemsit (Thermal gloves) Pair 20
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1. Demonstration with oral questioning
2. Observation

3. Interview Test

4. Written Test




LO6. Perform laboratory data organization, presentation and analysis

Assessment Criteria:

1. Appropriate tool(s) is/are selected to record / generate / store data based on analysis
method(s)

2. Data and information from the analysis are recorded correctly in the tracking log /
record sheet

3. Results obtained from analysis are calculated and interpreted correctly

4. Analysis data is summarized and presented correctly to facilitate in food quality
assessment and compliance with relevant regulations / standards

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the appropriate procedure of record and documentation
1.2 Interprete the data according to the analysis context
1.3 Conclude the results of analysis

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Record and manage data correctly
3.2 Interpret the analysis results according to each context

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 6

A. Tools

No. Description Unit Quantity

1
2
3
4




B. Equipment
No. Description Unit Quantity
1
2
C. Materials
No. Description Unit Quantity
1
2
3
4
5
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




MODULES OF INSTRUCTION (6)
CORE COMPETENCIES

Course title ; FOOD PROCESSING AND ANALYSIS

Unit of Competency : OPERATE AND MAINTAIN FOOD PROCESSING
EQUIPMENT

Module Title ) OPERATING AND MAINTAINING FOOD PROCESSING
EQUIPMENT

Module Descriptor

This module covers the outcomes required to operate and maintain food processing equipment
through performing various food processes, which include pre-treatment, drying, packaging, heat
treatment and low temperature treatment of food products / raw materials / ingredients. In addition,
product changeover procedures as well as the conduct of risk and safety assessment of relevant
unit operations will be taught in this unit to impart essential skills and knowledge relating to
hygienic and safety requirements.

Level of Certification: High Diploma
Nominal Duration :  ....... hrs

Learning Outcomes
Upon completion of this module, the students/trainees should be able to:

LO1. Conduct unit operation safety assessment and check (include workplace safety
in food processing facilities)

LO2. Conduct pre-treatment of raw materials

LO3. Perform mixing of food ingredients

LO4. Carry out thermal treatment of food products

LOS5. Perform drying techniques

LO6. Perform packaging of food products (include smart packaging)
LO7. Perform low temperature treatment of food products

LO8. Perform equipment cleaning and product changeover



LO1. Conduct unit operation safety assessment and check (include workplace safety in food
processing facilities)

Assessment Criteria:
1. Appropriate and clean personal protective equipment (PPE) is selected and donned in
correct sequence
2. Safety and health hazards are identified correctly
3. Risk level is correctly evaluated and required control measures are established correctly
4. Risk assessment form in the prescribed format is correctly completed

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:

1.1 Explain the importance of observing proper donning sequence prior to the setup and
operation of process equipment, and the consequences of not following procedures

1.2 Explain the purpose of operating the equipment at the correct setting and correct
parameters in accordance with the SOP

1.3 Describe the procedure for reporting of product / process deviations impacting food
safety

1.4 Explain the application of process-monitoring instruments

1.5 Describe the purpose for carrying out preventive maintenance on equipment at
regular intervals

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Assess and define the occupational and health hazards that could occur during when
processing food and during operation of food processing equipment/unit
3.2 Check and ensure the safety of equipment/unit prior to operation

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 1
A. Tools
| No. | Description | Unit | Quantity |




1
2
3
4
B Equipment
No. Description Unit Quantity
1
2
C. Materials
No. Description Unit Quantity
1
2
3
4
5
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO2. Conduct pre-treatment of raw materials

Assessment Criteria:
1. Raw materials are prepared to the relevant specifications as stated in the established
standard operating procedure (SOP)
2. Correct treatment methods is selected and applied for the pre-treatment step
3. Treatment methods are applied using correct conditions / parameters / concentrations /
dosages in accordance with the established standard operating procedure (SOP).

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the various corrective measures used in food preparation to prevent,
eliminate or reduce the occurrence of hazards
1.2 Explain the importance of selection and classification of raw materials based on
charactertistics such as color and size
1.3 Describe the various types of blanching methods

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Carry out the suitable raw material pre-treatment procedure such as washing,
cutting, blanching etc. prior to processing to achieve intended quality and
characteristics of finished / processed products

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 2

A. Tools
No. Description Unit Quantity
1 asnaviginnd (Fruits/vegetable washing tank) Set 5
2 sa (Cooking pot) Set 10
3 st (Soaking container / tank) Set 10
4 aifin (On.g7) Piece 2




5 gz ((ge e g apogn s o nijeg ngh of: ¥ imm o nijg Set 10
Kitchen accessories (Cutting Board, Tray, Knife, Spoon,
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
6 suninddn (sexgsengns) (Knife variety type) Set 2
Equipment
No. Description Unit Quantity
1 injeumsson (Peeling machine) Unit 1
2 anedadn (Slicing machine) Unit 1
3 grpses (Chiller) Unit 1
4 gran (Freezer) Unit 1
5 g (Dehydrator) Unit 1
6 insgapa: (Blanching machine) Unit 2
7 andenfasspn:dn (Fruits/vegetables spin drying machine) Unit 1
8 adeanwUnit (Mixer) Unit 4
9 spmenginad (INduction cooker) Unit 10
10 aefjamefernds (up to 200g; readability 0.019) Unit
11 aifasnagnde (up to 2kg; readability 0.01g) Unit
12 indannanigiand (Fruits/vegetable washing) Unit 1
Materials
No. Description Unit Quantity
1 ingmiangrima (Safety shoes) Pair 20
2 annsamaman: (Safety work uniform) Set 20
3 yputangrienn (Safety gloves) Pair 20
4 gamagrimn (Safety goggles) Pair 20
5 pnsdermaln (Ear plug) Pair 20
6 ypostamemsint (Thermal gloves) Pair 20
7 ypouin (Vinyl gloves or PE gloves) Box 1
8 e (Face mask) Box 1
9 samgpeast (Hairnet / hair cover) Piece 1
10 wtefls (Apron) Piece 20
11 spowinin (Protective sleeve) Pair 20




D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO3. Perform mixing of food ingredients

Assessment Criteria:
1. Pre-start up safety checks are correctly carried out on the equipment prior to start up
2. Mixing equipment is set up and operated at the right parameters and in accordance
with the established standard operating procedure (SOP)
3. Equipment is shut down in the correct manner in accordance with the established
standard operating procedure (SOP).

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Describe the key parameters found in the monitoring form
1.2 Formulate the ingredients correctly based on parameters needed

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
3.1 Carry out mixing /blending /nomogenizing in a safe manner and using suitable
equipment to achieve desired level of homogeneity

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 3

A. Tools
No. Description Unit Quantity
1 Rt HOby (IP:@ ons Min apupm oy me Aima ngh of: s inm uﬁg]ﬁ ﬁ‘ilﬁ)
Kitchen accessories (Cutting Board, Tray, Knife, Spoon, Set 10
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment

| No. | Description | Unit | Quantity |




1 giming (Chiller) Unit 1
2 guan (Freezer) Unit 1
3 sgsansUnit (Mixer) Unit 4
4 aegepngn (Blender) Unit 4
5 fgssiasgans (HOmMogenizer) Unit 2
6 aifasfoinie (up to 200g; readability 0.019) Unit 2
7 aifsoinls (up to 2kg; readability 0.019) Unit 2
C. Materials

No. Description Unit Quantity
1 igmitargrgen (Safety shoes) Pair 20
2 anesamemens (Safety work uniform) Set 20
3 yrowinegrimn (Safety gloves) Pair 20
4 #smegrimn (Safety goggles) Pair 20
) mntifermd)n (Ear plug) Pair 20
6 sposismsmsisnt (Thermal gloves) Pair 20
7 saowin (Vinyl gloves or PE gloves) Box 1
8 #ye (Face mask) Box 1
9 samgpuess (Hairnet / hair cover) Piece 1
10 seils (Apron) Piece 20
11 srowinis (Protective sleeve) Pair 20

D Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1.
2.
3.

Demonstration with oral questioning
Observation
Interview Test




Written Test



LOA4. Carry

out thermal treatment of food products

Assessment Criteria:
1. Equipment safety checks are carried out in accordance with pre-start up safety checks
2. Thermal treatment equipment / unit is set up and operated at the right parameters in
accordance with the established standard operating procedure (SOP)

3. H

eating process is monitored and the end point of the heating process is identified

correctly in accordance with the time and temperature of each end product needs
4. Equipment or unit is shut down in the correct manner in accordance with the
established standard operating procedure (SOP).

Related Kn

owledge, Skills, Attitude and Safety:

1. Knowledge includes the following:

1.1 Explain the purpose of using the tubular heat exchanger and plate heat exchanger
for the pasteurization of food products

1.2 Explain the purpose of critical limits for monitoring of product / process
deviations impacting food safety

1.3 Describe the different types of sanitizing agents used for sanitization

1.4 Explain the safety precautions to be followed throughout the pasteurization /
sterilization process

1.5 Explain the various pumps and valves involved in the operation of the
pasteurizer

1.6 Explain the importance of setting the correct time and temperature for thermal
processing

2. Attitude includes the following:

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

Patriotism

Safety consciousness
Responsibility
Industriousness
Obedience

Quality consciousness
Teamwork

Patience

Honest

3. Skill includes the following:

1.1 Operate

heat treatment equipment/units (e.g., cooking device, sterilizing unit, pasteurizing

unit, roasting device, concentrating device, etc.) in a safe manner to produce safe food

products

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:



Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 4

A. Tools
No. Description Unit Quantity
1 spnsunes (COOKING unit) Set 2
2 Rt HL (Lﬁrg @es midn apupm wy me mimy ngs of: in ine mg]ﬁ ﬁ'flg) Set 10
Kitchen accessories (Cutting Board, Tray, Knife, Spoon,
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 tgeinn (Deep dryer) Unit 1
2 giming (Chiller) Unit 1
3 guan (Freezer) Unit 1
4 sgsansUnit (Mixer) Unit 4
5 aegepngn (Blender) Unit 4
6 sdsiasgans (Homogenizer) Unit 2
7 agmngins (Sterilizer) Unit 1
8 aedsineging (Pasteurizer) Unit 1
9 gua (Roasting unit) Unit 2
10 aifsfoinie (up to 200g; readability 0.019) Unit 2
11 tmjmﬁgjﬁﬁ:ﬁﬁ(up to 2kg; readability 0.019) Unit 2
C. Materials
No. Description Unit Quantity
1 ingmtangrimn (Safety shoes) Pair 20
2 anesamemens (Safety work uniform) Set 20
3 yposiensrgmn (Safety gloves) Pair 20
4 #smegrimn (Safety goggles) Pair 20
5 [pendferm)n (Ear plug) Pair 20
6 sposiemimsised (Thermal gloves) Pair 20
7 saowin (Vinyl gloves or PE gloves) Box 1
8 wye (Face mask) Box 1
9 samgpuess (Hairnet / hair cover) Piece 1
10 snf)s (Apron) Piece 20




11 sposisia (Protective sleeve) Pair 20
D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO5. Perform drying techniques

Assessment Criteria:

1. Temperature of the drying equipment is set and operated at the correct temperature in

accordance with the principles of food dehydration

2. Food is positioned correctly inside the drying unit and drying method is performed at
the correct processing parameters (e.g., time limit and temperature) in accordance with
the SOP of each drying method
Dried food is removed from the dryer after the completion of the process
Equipment or unit is shut down in the correct manner in accordance with the
established standard operating procedure (SOP)

P w

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:

1.1 Explain the process of operating the dryer at the specified temperature and time
in accordance with the SOP for food products

1.2 Explain the reasons to place food in the dryer within specified distances between
them during the process of drying

1.3 Describe the process of drying

1.4 Explain the common problems encountered during drying and how they could be
resolved

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
1.2 Carry out drying / dehydration processes using suitable equipment (e.g., sun light dryer, solar
dryer, hot air oven, spray dryer, etc.) in a safe manner to produce food products of desired
moisture content /water activity value for shelf stability

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 5
A. Tools
| No. | Description | Unit | Quantity |




1 Rt HOby (Ltfm ons e apupm ww me Ay ngh of: s inm mg]ﬁ ﬁ‘i'[ﬁ) Set 10
Kitchen accessories (Cutting Board, Tray, Knife, Spoon,
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
Equipment
No. Description Unit Quantity
1 gimiag (Chlller) Unit 1
2 swan (Freezer) Unit 1
3 girsyn (Food dehydrator) Unit 4
4 g:mgﬁtmmnﬁn:mﬁﬁ.} (Solar dryer) Unit 1
) 3:mgmmmq]nhg1 (Hot air dryer) Unit 1
6 3:mgmmmmg}ﬁm%mr’s (Spray dryer) Unit 1
7 giroga(me (Freezer dryer) Unit 1
8 aifasfoinie (up to 200g; readability 0.019) Unit 2
9 aifasdoinlo (up to 2kg; readability 0.01g) Unit 2
Materials
No. Description Unit Quantity
1 igmitargrgen (Safety shoes) Pair 20
2 anesamemans (Safety work uniform) Set 20
3 yrowinegrgmn (Safety gloves) Pair 20
4 #amergmn (Safety goggles) Pair 20
5) mntifermd)n (Ear plug) Pair 20
6 syposismsmsisnt (Thermal gloves) Pair 20
7 srowin (Vinyl gloves or PE gloves) Box 1
8 #oye (Face mask) Box 1
9 samgpuess (Hairnet / hair cover) Piece 1
10 seils (Apron) Piece 20
11 sposisia (Protective sleeve) Pair 20
Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2




5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO6. Perform packaging of food products (include smart packaging)

Assessment Criteria:

1. Pre-start up safety checks are correctly carried out on the equipment prior to start up

2. Packaging equipment / unit is set up and operated at the right parameters and in
accordance with the established standard operating procedure (SOP) of respective
equipment/ packaging unit

3. Food products are packed in the correct manner in accordance with SOP of respective
equipment/packaging unit

4. Equipment or unit is shut down in the correct manner in accordance with the
established standard operating procedure (SOP).

Related Knowledge, Skills, Attitude and Safety:

1. Knowledge includes the following:
1.1 Explain the working principle of the various packaging equipment:

- MAP machine

- Vacuum pack machine

Explain the purpose of packing the food products in accordance with SOP for various
1.2 Explain the importance of carrying out safety checks on the flexible form fill seal
machine prior to the start-up of the equipment

1.3 Explain the purpose of checking the integrity of the seal

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
1.3 Implement suitable food packaging technologies (e.g., vacuum machine, MAP machine etc.)
in a safe manner to protect food from contamination and to improve product shelf life

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 6
A. Tools
| No. | Description | Unit | Quantity |




1 Rt HOby (Ltfm ons e apupm ww me Ay ngh of: s inm mg:lﬁ ﬁ‘i'[ﬁ) Set 10
Kitchen accessories (Cutting Board, Tray, Knife, Spoon,
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
Equipment
No. Description Unit Quantity
1 gimiag (Chlller) Unit 1
2 swan (Freezer) Unit 1
3 agepnBOX (Canning equipment) Unit 1
4 nedawsgsunggs (Vacuum packaging equipment) Unit 1
) fejeuugiunminijuann (MAP machine) Unit 1
6 injmwngipen (Plastic packaging device) Unit 1
7 insgaddnisnu (Filling and Bottling equipment) Unit 1
8 aifsfoinie (up to 200g; readability 0.019) Unit 2
9 aifasdfoinls (up to 2kg; readability 0.01g) Unit 2
Materials
No. Description Unit Quantity
1 igmitargrgen (Safety shoes) Pair 20
2 anesamemans (Safety work uniform) Set 20
3 yrowinegrgmn (Safety gloves) Pair 20
4 #amergmn (Safety goggles) Pair 20
5) mntifermd)n (Ear plug) Pair 20
6 syposismsmsisnt (Thermal gloves) Pair 20
7 srowin (Vinyl gloves or PE gloves) Box 1
8 #oye (Face mask) Box 1
9 samgpuess (Hairnet / hair cover) Piece 1
10 seils (Apron) Piece 20
11 sposisia (Protective sleeve) Pair 20
Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2




6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1.

2.
3.
4

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO?7. Perform low temperature treatment of food products

Assessment Criteria:

1. Equipment for low temperature treatment is set up and operated at the right parameters
and in accordance with the established standard operating procedure (SOP)

2. Food is portioned / packed / positioned correctly prior to low temperature treatment

3. Process monitoring of the treatment process is carried out in accordance with the
established standard operating procedure (SOP)

4. Equipment is shut down in the correct manner in accordance with the established
standard operating procedure (SOP).

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the importance of chilling food at the correct temperature and time
1.2 List the different types of low temperature treatment equipment and processes
1.3 Explain the applying of different temperature (chilling and freezing) for different food
products

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
1.4 Carry out low temperature processing using suitable equipment (e.g., chiller, freezer, blast
chiller / freezer, 1QF freezer) operating under appropriate processing parameters to maintain
food quality and safety

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 7

A. Tools

No. Description Unit Quantity

1 Rt HL (Lﬁtg @es midn apupm oy me mimy ngs of: @n ine mg]ﬁ ﬁ‘ilg) Set 10

Kitchen accessories (Cutting Board, Tray, Knife, Spoon,
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)




2 |

B. Equipment
No. Description Unit Quantity
1 gt (Chiller) Unit 1
2 yoan (freezer) Unit 1
3 gyoansies (Blast chiller /freezer) Unit 1
4 wipnygagpms (Freeze dryer) Unit 1
5 injensinmeds (ICE Cream machine) Unit 1
C. Materials
No. Description Unit Quantity
1 igmitargrgen (Safety shoes) Pair 20
2 anesamemans (Safety work uniform) Set 20
3 yrowinegrgmn (Safety gloves) Pair 20
4 #amergmn (Safety goggles) Pair 20
5) mntifermd)n (Ear plug) Pair 20
6 syposinmsmsisnt (Thermal gloves) Pair 20
7 saosin (ViNyl gloves or PE gloves) Box 1
8 #oye (Face mask) Box 1
9 sammppuws (Hairnet / hair cover) Piece 1
10 seils (Apron) Piece 20
11 spowisia (Protective sleeve) Pair 20
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1.
2.

Demonstration with oral questioning

Observation




Interview Test
Written Test



LO8. Perform equipment cleaning and product changeover

Assessment Criteria:

1. General safety/hygiene requirements are followed throughout the process

2. Safety precautions are verified before starting the equipment in accordance with the
standard operating procedure (SOP) for pre-start up

3. safety checks SOP

4. Equipment is correctly set up for product changeover in accordance with the
established standard operating procedure (SOP)

5. Product changeover is implemented smoothly

6. Process of product changeover is properly documented

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the established procedures, operation pertaining to product changeover and
the importance of proper changeover
1.2 Explain the safety precautions observed during product changeover
1.3 Explain the safety precautions to be observed for safe cleaning and sanitization
process
1.4 Describe the types of soil found in the food processing equipment
1.5 Explain the importance of cleaning in food premises
1.6 Explain the various methods used for the cleaning of process equipment
1.7 Describe the various sanitization methods and their importance
Explain different reagents used for sanitation
2.1 Explain the important process variables and the importance of monitoring these variables
during the changeover operation

1.2
1.3

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
1.5 Perform cleaning / sanitizing and product changeover procedures in accordance with
established protocol for the control of contamination and allergens

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities



5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 8

A Tools
No. Description Unit Quantity
1
2
3
4
B. Equipment
No. Description Unit Quantity
1
2
C. Materials
No. Description Unit Quantity
1 ingmtangramn (Safety shoes) Pair 20
2 anesamemens (Safety work uniform) Set 20
3 yrosiensrgmn (Safety gloves) Pair 20
4 #smegrimn (Safety goggles) Pair 20
5 [pndbermd)n (Ear plug) Pair 20
6 sposiemimsised (Thermal gloves) Pair 20
7 spowin (Vinyl gloves or PE gloves) Box 1
8 wye (Face mask) Box 1
9 samgpuess (Hairnet / hair cover) Piece 1
10 snf)s (Apron) Piece 20




11 sposisia (Protective sleeve) Pair 20
12 aiansasnind (fOOd grade washing detergent) i 2
D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




MODULES OF INSTRUCTION (7)
CORE COMPETENCIES

Course title ; FOOD PROCESSING AND ANALYSIS

Unit of Competency : APPLY FOOD PRESERVATION AND PROCESSING
TECHNOLOGIES

Module Title ) APPLYING FOOD PRESERVATION AND PROCESSING

TECHNOLOGIES

Module Descriptor

This module covers the outcomes required to carry out food preservation and processing using
suitable method and technologies to enhance the quality and safety of processed products. Key
methods and technologies covered in this unit include application of chemical and physical
methods as well as fermentation, that are essential in the preservation and value-addition of
processed agricultural products. In addition, reference will be made to relevant legislative and
regulatory standards to assess compliance with the set requirements.

Level of Certification: High Diploma
Nominal Duration :  ....... hrs

Learning Outcomes
Upon completion of this module, the students/trainees should be able to:

LO1. Apply chemical preservation methods

LO2. Carry out physical food preservation methods (e.g., high pressure processing,
pulsed electric fields, radiation -ionising/non-ionising, ohmic heat)

LO3. Perform food bioprocessing techniques (fermentation)



LO1. Apply chemical preservation methods

Assessment Criteria:

1.

2.

3.

4.

5.

6.

Appropriate Personal Protective Equipment (PPE) is donned in accordance with safety
requirements

Chemical additives for food preservation are correctly used as per recommended in the
safety data sheet (SDS)

Appropriate chemical(s) is/are selected in accordance with food materials / processing
techniques to obtain the desired food quality

Appropriate quantity / ratio / concentration of preservatives is applied in accordance
with standard procedure / method / regulatory requirement

Proper documentation and logging are performed in accordance with standard
procedures

Housekeeping is carried out in accordance with standard operation procedure (SOP).

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.1 List the different types of food preservative and their functions in food application
1.2 Describe the principle of food preservation (chemical and physical preservative) for

different type of food

1.3 Describe the quantity / concentration / ratio of preservative used in food processing
1.4 Describe the procedures for improving food quality and self-life through food

preservative techniques

1.5 Explain the impact of preservative techniques and use of chemical on food quality
1.6 Explain the purpose of critical limits of chemical preservative impacting food safety
1.7 Describe the environmental rules and regulations pertaining to chemical / biological

waste handling and disposal

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

1.6 Use

different chemicals and techniques to preserve raw materials, food ingredients and

products

1.7 Relate specific food products based on their functions, properties and characteristics to type of
preservation techniques for shelf-life stability, quality and safety

1.8 Apply skills and techniques that are essential to achieve the cleanness in working environment
to reduce/eliminate the physical / chemical /microbial contamination

1.9 Manage generated wastes in accordance with established procedures to optimize safety and
minimize environmental impact

Methodologies:



Conditions:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 1

A. Tools
No. Description Unit Quantity
1 i Beaker) Set 5
2 wepurin (Graduate Cylinder) Set 5
3 manaviginag (Fruits/vegetable washing tank) Set 5
4 su (Cooking pot) Set 10
5 sgneunes (CoOKiNg unit) Set 2
6 anph (Soaking container / tank) Set 10
7 aunminign (yesenigin) Set
8 aifin (On.g7) Piece
9 gz ((ge e g apogn s o nijeg ngh of: i imm o nijg Set 10
Kitchen accessories (Cutting Board, Tray, Knife, Spoon,
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 tgey /mg (HOt Plate) Unit S)
2 pH i (PH Meter) Unit 2
3 fugie) Refractometer) Unit 2
4 igegn (Blender) Unit 2
5 ganas (Chiller) Unit 1
6 gran (Freezer) Unit 1
7 g (Dehydrator) Unit 1
8 fdeanwUnit (Mixer) Unit 4
9 spmendinad (INduction cooker) Unit 10
10 aefjamefernds (up to 200g; readability 0.019) Unit
11 aefjamefernds (up to 2kg; readability 0.01g) Unit
C. Materials




No. Description Unit Quantity
1 Units (6 sy fion Srigemidly) Set 2
Ingredient (Salt, Sugar, MSG, Vinegar)
2 amefs (rgtpuuingnn sacjrubegds Bpme [EFn G speemn gmegeer Set 2
mn)
Chemical substance (Sodium benzoate, Benzoic Acid,
Nitrate/Nitric, Sulphite, Sodium Solbate, Potasium
Solbate)
3 sipegs (Zipper bag) Piece 1
4 Fummmndesnmn (Marker) Box 1
5 menwit (Aluminum Bowl) Piece 1
6 miginand (Lab Coat) Piece 20
7 ingmiangrima (Safety shoes) Pair 20
8 annamaman: (Safety work uniform) Set 20
9 yputangrienn (Safety gloves) Pair 20
10 gamugrin (Safety goggles) Pair 20
11 pnsdermaln (Ear plug) Pair 20
12 ypostamemsit (Thermal gloves) Pair 20
13 spowin (Vinyl gloves or PE gloves) Box 1
14 e (Face mask) Box 1
15 samgpeast (Hairnet / hair cover) Piece 1
16 ypouinien (Protective sleeve) Pair 20
17 sgensgngsel (neniag fsm: dgafne danname (Eesgaing aaname
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)

D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:



el N =

Demonstration with oral questioning
Observation

Interview Test

Written Test



LO2. Carry out physical food preservation methods (e.g., high pressure processing, pulsed
electric fields, radiation -ionising/non-ionising, ohmic heat)

Assessment Criteria:

Appropriate PPE is donned in accordance with safety requirements

2. Checks on safety and hygiene requirements is performed prior to application of the
preservation methods

3. Appropriate methods / equipment is correctly selected and used to achieve desired
product quality

4. Equipment is operated at the correct parameters and in accordance with standard
operation procedure (SOP)

5. Processes or products not meeting the quality standards / critical limit is recorded /
reported to the appropriate authorized personnel

6. Appropriate corrective action(s) / measure(s) is/are implemented for any observed
deviation(s)

7. Processed / treated product is appropriately handled and stored in accordance with
standard operation procedure (SOP)

8. Equipment is shut down in the correct manner in accordance with standard operation
procedure (SOP)

9. Proper documentation and logging are performed in accordance with standard
procedure

10. Housekeeping is carried out in accordance with standard operation procedure (SOP).

=

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:

1.1 Explain the importance of treatment, cleaning, decontamination process and
maintenance of equipment / tools for food processing

1.2 Explain the impact of equipment parameter / deviation on food quality

1.3 Explain the purpose of operating the equipment at the correct setting and correct
parameters in accordance with the SOP

1.4 Describe the importance of preventive maintenance on equipment at regular intervals

1.5 Describe the key information to be recorded and documented to ensure an effective
equipment maintenance programme

1.6 Explain the objective of monitoring process parameters

1.7 Explain the process of operating the equipment at the specified parameters, such as
temperature, pressure and time in accordance with the SOP for food products

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
1.10 Apply techniques to preserve raw materials, ingredients and food products



1.11  Apply principles relating to occupational safety and health (OSH) when handling
equipment / tools
1.12  Apply skills and techniques that are essential to handle and set up equipment parameters
to achieve the desirable product quality

Methodologies:

Conditions:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 2

A. Tools
No. Description Unit Quantity
1 inwiss) Beaker) Set 5
2 wepurin (Graduate Cylinder) Set 5
3 manaviginag (Fruits/vegetable washing tank) Set 5
4 su (Cooking pot) Set 10
5 spnsunes (COOKING unit) Set 2
6 anh (Soaking container / tank) Set 10
7 auminige (yengenins) (Knife — variety type) Set
8 aiin (5n.g) (Balance Max. 5kQ) Piece
9 gz ((ge e g apogn s o e ngh of: i imm o nijg Set 10
Kitchen accessories (Cutting Board, Tray, Knife, Spoon,
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 egsraginige (UV Machine)
2 iegelsymyfnr (Radiation Microwave)
3 tgeinn (Deep dryer) Unit 1
4 g (Chiller) Unit 1
5 guan (Freezer) Unit 1
6 gmaneies (Blast chiller /freezer) Unit 1
7 tgewUnit (Mixer) Unit 4
8 ey (Blender) Unit 4
9 fgsiasgans (HOmMogenizer) Unit 2




C.

10 agsugios (Sterilizer) Unit 1
11 aedsineging (Pasteurizer) Unit 1
12 gioyn (Food dehydrator) Unit 4
13 grogmnundpesndey (Solar dryer) Unit 1
14 girognunt i (Hot air dryer) Unit 1
15 girogmnagmAan (Spray dryer) Unit 1
16 girogn{pmi (Freezer dryer) Unit 1
17 aifasoinls (up to 200g; readability 0.01g) Unit 2
18 aifasfoinie (up to 2kg; readability 0.01g) Unit 2
19 nedawsgsunggs (Vacuum packaging equipment) Unit 1
20 idsusgimnainiprons (MAP machine) Unit 1
Materials
No. Description Unit Quantity
1 Units (it ey fion Smgzmifly) Set 2
Ingredient (Salt, Sugar, MSG, Vinegar)
2 nimgfs (sgegooiegan sacdrvbngde Bpn 0 Gudn spysninn Gmeger Set 2
o)
Chemical substance (Sodium benzoate, Benzoic Acid,
Nitrate/Nitric, Sulphite, Sodium Solbate, Potasium
Solbate)
3 sipegs (Zipper bag) Piece 1
4 Funmmndesamn (Marker) Box 1
5 men i (Aluminum Bowl) Piece 1
6 mewgiians (Lab Coat) Piece 20
7 gmiangimn (Safety shoes) Pair 20
8 anssamemans (Safety work uniform) Set 20
9 sposiangrienn (Safety gloves) Pair 20
10 gamngrienn (Safety goggles) Pair 20
11 peesgegmaln (Ear plug) Pair 20
12 sposiamemait (Thermal gloves) Pair 20
13 spowin (Vinyl gloves or PE gloves) Box 1
14 e (Face mask) Box 1
15 ssamgposss (Hairnet / hair cover) Piece 1
16 spowinin (Protective sleeve) Pair 20




17 ararn gl (gnnﬁﬁu fm: pentgadnar fannkme [mangnaring anffannme
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1.

2.
3.
4

Demonstration with oral questioning
Observation

Interview Test

Written Test




LO3. Perform food bioprocessing techniques (fermentation)

Assessment Criteria:

=

2.
3.

8.

9.

Appropriate PPE is donned in accordance with safety requirements

General safety and hygiene requirements are correctly followed throughout the process
Suitable tools / equipment are correctly selected and used to achieve desired product
quality

Appropriate decontamination is performed on the tools in accordance with standard
operation procedure (SOP)

Suitable food ingredients and/or methods are correctly selected and used to achieve
desired product quality

Fermentation is carried out in accordance with established standard operation
procedure (SOP)

Proper documentation and logging are performed in accordance with standard
procedure

Processing wastes are disposed of safely and in compliance with regulatory
requirements

Housekeeping is carried out in accordance with standard operation procedure (SOP).

Related Knowledge, Skills, Attitude and Safety:

1.

Knowledge includes the following:

1.1 Explain the principles and types of fermentation

1.2 List different types of starter culture for fermentation process

1.3 Describe the procedure for fruit and vegetable fermentation

1.4 Describe the procedure for meat and dairy product fermentation

1.5 Explain the importance of treatment, washing and decontamination of raw material
and food ingredient

1.6 Explain the impact of fermentation condition (Temperature, pH, substrate, oxygen,
etc.) on fermented products

1.7 Explain the common problems encountered during fermentation and how they
could be resolved

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following
1.13  Apply preservation skills and techniques that are relevant to requirement in regulations /
standards / guidelines /specifications to ensure the consumer safety
1.14  Apply skills and techniques that are essential to select correct starter culture, fermentation
condition based on characteristic of food product



Methodologies:

1.

Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 3

A. Tools
No. Description Unit Quantity
1 anfifuing) Bloreactor) Piece 2
2 an [ manpisaga (Fermented Jar) Set 5
3 inwins) Beaker) Set 5
4 msman (Erlenmeryer Flask) Set 5
5 wepurin (Graduate Cylinder) Set 5
6 manaviginag (Fruits/vegetable washing tank) Set 5
7 su (Cooking pot) Set 10
8 sgneunes (CoOKiNg unit) Set 2
9 anph (Soaking container / tank) Set 10
10 aifn (Sn.q7) Piece 2
11 szt (g oo ridn apum s me wipma ngn of: En e o nijg Set 10
Kitchen accessories (Cutting Board, Tray, Knife, Spoon,
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
B. Equipment
No. Description Unit Quantity
1 gmnﬂp;mmﬁ) Incubator) Unit 1
2 gmn‘?:mmmmm[lﬁglﬁ) Shaking incubator) Unit 2
3 g (Chiller) Unit 1
4 swan (Freezer) Unit 1
5 tgemwUnit (Mixer) Unit 4
6 ey (Blender) Unit 4
7 agmngins (Sterilizer) Unit 1
8 agsinging (Pasteurizer) Unit 1
9 pHiss (PH meter) Unit 2
10 fpgie (Refractormerter) Unit 2




11 aifasdoinls (up to 200g; readability 0.01g) (Balance) Unit
12 aifasfoinie (up to 2kg; readability 0.01g) Unit
C Materials
No. Description Unit Quantity
1 animyAs (ﬁ;ﬂgﬁu&ﬁgmﬁ mednuingdy  fmn /§L$ﬁ SEuak MHIBRIIR t';jmmgﬁm: Set 2
)
Chemical substance (Sodium benzoate, Benzoic Acid,
Nitrate/Nitric, Sulphite, Sodium Solbate, Potasium
Solbate)
2 Gonmnndsiamn (Marker) Box 1
3 snfufifitannd (Lab Coat) Piece 20
4 gmiangimn (Safety shoes) Pair 20
5 anssamemans (Safety work uniform) Set 20
6 yputangrienn (Safety gloves) Pair 20
7 gamngrienn (Safety goggles) Pair 20
8 pnsdermaln (Ear plug) Pair 20
9 sposiamemait (Thermal gloves) Pair 20
10 ypouin (Vinyl gloves or PE gloves) Box 1
11 e (Face mask) Box 1
12 ssamgposss (Hairnet / hair cover) Piece 1
13 spowinin (Protective sleeve) Pair 20
14 ararn gl (gnnﬁﬁu fm: pentgadnar fannkme [mangnaring anffannme
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:




el N =

Demonstration with oral questioning
Observation

Interview Test

Written Test



MODULES OF INSTRUCTION (8)
CORE COMPETENCIES

Course title ; FOOD PROCESSING AND ANALYSIS

Unit of Competency : MAINTAIN NUTRITIONAL QUALITY OF RAW /
PROCESSED AGRICULTURAL PRODUCTS

Module Title ) MAINTAINING NUTRITIONAL QUALITY OF RAW /

PROCESSED AGRICULTURAL PRODUCTS
Module Descriptor
This module covers the outcomes required to carry out maintaining nutritional quality of raw /
processed agricultural products using suitable methods / techniques to assess and maintain the
nutritional quality to meet consumer dietary requirements. Those methods / techniques include
identifying factors affecting nutritional quality, evaluating nutritional properties using suitable
methods / equipment, conducting dietary requirement assessment, recommending dietary plan, etc.

Level of Certification: High Diploma
Nominal Duration :  ....... hrs

Learning Outcomes
Upon completion of this module, the students/trainees should be able to:

LOL1. Identify factors affecting nutritional quality of food (Identify nutritional risk
factors)

LO2. ldentify key nutrients (macro and micro-nutrients) and their associated
functions

LO3. Assess food products in meeting nutrient needs

LO4. Recommend diet plan/product based on dietary needs/requirements using
suitable tools (e.g. nutrient databases, food composition tables, Healthy Eating
Plate, etc.



LO1. Identify factors affecting nutritional quality of food (Identify nutritional risk
factors)

Assessment Criteria:
1. Key risk factors (intrinsic and extrinsic factors) that impact the nutritional quality of
food are identified accurately
2. Impacts of each factor are correctly analysed
3. Correct processing techniques / Preventive measures that need to be undertaken to
maintain nutritional quality of foods are identified appropriately

Related Knowledge, Skills, Attitude and Safety:

1. Knowledge includes the following:

1.1 Explain the key nutrients present in food, including carbohydrate, fat, protein, vitamin,
mineral and water and their functions

1.2 Explain factors affecting quality of food, including intrinsic and extrinsic factors

1.3 Explain the relationship between processing techniques and nutritional quality of food
products

1.4 Describe different types of processing techniques to maintain nutritional quality of food
products

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
1.5 Identify processing techniques and / or characteristics of food that will have impact on
nutritional quality of products
1.6 Use different methods to quantify carbohydrate, fat, protein, vitamin, mineral in raw materials,
food ingredients and products

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 1
A. Tools
| No. | Description | Unit | Quantity |




1 gzt (g e i apogn s o nijege niga of: Hn inm o nigg)
Kitchen accessories (Cutting Board, Tray, Knife, Spoon, Set 10
Fork, Plate, Colander, Chopsticks, Spatula, Tong,
Scissors)
gu (Pot) Set
g: (Pan) Set
gihicio (Magnetic Stir Bar) Set
B. Equipment
No. Description Unit Quantity
1 sgneypes (Gas Cooker) Unit 1
2 sgnens (Microwave oven) Unit 1
3 ey (blender/homogenizer) Unit 2
4 segsmi/m (Magnetic stirrer/heater) Unit 2
5 gannn (Refrigerator) Unit 1
6 supn (Freezer) Unit 1
7 s (Chiller) Unit 1
8 aifiuinn (Analystical Balance) Unit 2
9 inegstin (VOtex) Unit 5
10 somniisedn (Distilled Water Machine) Set 1
11 aﬁﬁmﬁﬁtﬂ’i/giﬁm\qﬁﬁ (Magnetic heater/stirrer) Unit 5
12 agsmisn (Water bath) Unit 1
13 tgemanensige(Shaking water bath) Unit 1
14 grgn (Dry oven) Unit 1
15 sgsigamuenasn (Sonicator with controlled temperature) Unit 1
16 pHiis (PH meter) Unit 5
C. Materials
No. Description Unit Quantity
1 saosin (VINyl gloves or PE gloves) Box 1
2 #oye (Face mask) Box 1
3 samappows (Hairnet / hair cover) Piece 1
4 wwdrisnnnd (lab Coat) Set 20
5 igmiaugrinond (Safety Shoes) Pair 20
6 gamngrenn (Safety Goggles) Set 20
7 sposiamnsint (Thermal gloves) Pair 20




8 ypouinien (Protective sleeve) Pair 20
WRIEAgel (Lﬁmmgﬁ nenigh Mm: [pnigafng faantme [maoyeing txm:mnume)
Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)
10 aimnig (Chemical Substance) Set 1
11 Lk (Filter Paper) Box 1
12 pnnsfamasd (Weighing Paper) Box 1
13 megamgis (Weighing Bowl) Box 1
14 pnssPH (pH test Strips) Box 1
15 pHmym‘mmJuhg‘&m (pH Standard Solution) Set 1
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1. Demonstration with oral questioning
2. Observation

3. Interview Test

4 Written Test



LO2. Identify key nutrients (macro and micro-nutrients) and their associated functions

Assessment Criteria:
Appropriate personal protective equipment (PPE) is donned in accordance with safety

1.

ok wN

Related Knowledge, Skills, Attitude and Safety:

1.

and hygiene requirements

Test(s) is/are conducted using the appropriate method, tools and reagents

Test(s) is/are conducted in accordance with standard operating procedures (SOP)

Results based on relevant formula are correctly computed
Results are correctly interpreted and recorded in an approved datasheet
Housekeeping is carried out in accordance with SOP

Knowledge includes the following:

1.1 Explain the suitable tools, instrument and equipment that are used to measure the

quality parameters of food products

1.2 Describe the procedures for conducting carbohydrate, fat, protein, vitamin, mineral

analysis

2. Attitude includes the following:

2.1 Patriotism

2.2 Safety consciousness
2.3 Responsibility

2.4 Industriousness

2.5 Obedience

2.6 Quality consciousness
2.7 Teamwork

2.8 Patience

2.9 Honest

3. Skill includes the following:

1.7 Use suitable processing technique to define carbohydrate, fat, protein, vitamin and mineral in
raw materials and food products

1.8 Relate carbohydrate, fat, protein, vitamin, mineral content to nutritional quality of food
products

Methodologies:

1. Lecture

2. Demonstration

3. Self-paced instruction
4. Group activities

5. Workshop/Lab

Conditions:
Recommended list of tools, equipment, and materials for the training of 20 students/trainees for

FOOD PROCESSING AND ANALYSIS Learning Outcomes 2

A. Tools
No. Description Unit Quantity
1 somafimmniiin (SOXhlet aparatus) Set S)
2 guwsdn (Burette) Piece 5




3 msman (Elenmyer) Set 5
4 i (Beaker) Set 5
5 anannn (TeSt tube) Box 1
6 snannnmedr (TSt tube with cap) Box 1
7 stasimannn (Test tube holder) Piece 10
8 wepuin (Graduate Cylinder) Set 5
9 mgain (Volumatric flask) Set 5
10 ditm (ine Seicyn) (Glass Pipette Sml) Box 1
11 sitm (3 10a5n) (Glass Pipette 10ml) Box 1
12 fitm (3 2580n) (Glass Pipette 25) Box 1
13 ditm (i S0awwn) (Glass Pipette 50) Box 1
14 suninfysyfmguiiin (Pipette Pumper) Set 5
15 Fpfitin (Micropipette 100 pL, 200 pL, 1000 uL, 5000 uL) Set 5
16 Fpfiind (Micropipette tips 100 pL, 200 pL, 1000 pL, Set 1
5000 pL)
17 mmingnwegs (Glass Bottle) Set 5
18 dgpe (ine) (Glass Funnel) Set 5
19 sunindym: (Funnel) Set 5
20 aunsafym:rgagtnguiima (Filtration unit with pump) Set 2
21 gihicio (Magnetic Stir Bar) Set 5
22 swindn (SQueeze Bottle) Piece 5
23 rupnsiifiannd (Lab Spatula) Set 5
24 wdn (Knife) Piece 5
25 witg (Scissors) Piece 5
26 mijs (TONGS) Piece 5
27 tetiipn(masnns) (Alcohol Thermometer) Piece 5
28 Pairs (Cuvette) Box 1
29 siunsine (Alcohol Burner) Piece 5
Equipment
No. Description Unit Quantity
1 egsnsnwemn (Texture analyzer) Unit 1
2 sgsapmny (Karl Fischer titrators) Unit 2
3 st (Siever shaker) Unit 1
4 fyngiepn (Refractometers) Unit 2
5 fpis (Hydrometer) Unit 2




6 tgersinansdo (Salt meter) Unit 2
7 segennsni (Colorimeter) Unit 1
8 pHiss (PH meter) Unit 4
9 g VISCOSIty (Viscosity Meter) Unit 1
10 afiuinn (@nalytical balance) Unit 2
11 givogn (dry oven) Unit 1
12 gun (Oven with high temperature 600 °C) Unit 1
13 insdeimampinde (Kjedalh system) Set 1
14 suninfiye (rotary evaporator) Set 2
15 gannn (Refrigerator) Unit 1
16 supn (Freezer) Unit 1
17 s (Chiller) Unit 1
18 | teighs (Votex) Unit 5
19 somniisedn (Distilled Watar Machine) Set 1
20 aﬁﬁ:nﬁﬁtm/g:é‘nmﬁﬁ (Magnetic heater/stirrer) Unit 5
21 sgsmign(VWater bath) Unit 1
22 sgsmisninsigi(Shaking water bath) Unit 1
23 tgsiginnwana (Sonicator with controlled temperature) Unit 1
24 sy (blender/homogenizer) Unit 2
25 sgsuguangs (Centrifuge) Unit 1
26 el (Spectrophotometer) Unit 1
27 tgennusmn (Texture analyzer) Unit 1

C. Materials

No. Description Unit Quantity
1 saosin (VINyl gloves or PE gloves) Box 1
2 wye (Face mask) Box 1
3 samappows (Hairnet / hair cover) Piece 1
4 mmufiinand (Lab Coat) Set 20
5 igmiaugrinond (Safety Shoes) Pair 20
6 Famngrimn (Safety Goggles) Set 20
7 sposiamnsint (Thermal gloves) Pair 20
8 ypouinien (Protective sleeve) Pair 20
9 roarsmagiel (prmegn gentgn fm: pnigaing amens PaEaing agunnns)

Cleaning Accessories (Kitchen Towel, Floor Mop, Set 10
Sponge, Bottle Brush, Dish Soap)




10 ainaid (Chemical Substance) Set 1
11 HELEE (Filter Paper) Box 1
12 pnsfamasd (Weighing Paper) Box 1
13 megamsig Weighing Bowl) Box 1
14 penwpH (pH Test Strips) Box 1
15 PHegagesngunginn (pH Standard Solution) Set 2
16 metiesigemers (Porcelain crucible) Set 10
D. Materials Tools and Equipment for Training
No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:
1. Demonstration with oral questioning
2. Observation
3. Interview Test
4, Written Test



LO3. Assess food products in meeting nutrient needs

Assessment Criteria:
1. Key nutrients are correctly identified addressing dietary needs / requirements
2. Correct calculations are performed to determine the quantity of nutrients in food
products
3. Observations of non-compliance are properly documented using the correct record
sheets
4. Appropriate recommendations to correct the identified non-compliance are proposed.

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the food groups relation to relevant diet tools
1.2 Relate individual dietary needs / requirement to dietary plan / food products

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
1.9 Identify suitable food groups and their products based on their functions, properties and
characteristics for application in food development / production to meet the special nutritional
needs / requirement of specific populations

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 3

A. Tools

No. Description Unit Quantity

AIWIN|(F

B. Equipment



No. Description Unit Quantity
1

2

C. Materials

No. Description Unit Quantity
1
2

3

4

5

D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1

3 Projector (LCD 220volt, 50/60HZ) unit 1

4 Projection screen, portable type, big size unit 2

5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2

8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2

10 Whiteboard Eraser unit 1

Assessment Methods:
1. Demonstration with oral questioning
2. Observation
3. Interview Test
4, Written Test




LO4. Recommend diet plan/product based on dietary needs/requirements using suitable tools
(e.g. nutrient databases, food composition tables, Healthy Eating Plate, etc.

Assessment Criteria:
1. Suitable tools / methods are selected for the assessment of food / nutrient needs of
specific populations
2. Calculation of food / nutrient requirement based on the assessment is done correctly
3. Appropriate diet plan / products are proposed in accordance to dietary needs /
requirements.

Related Knowledge, Skills, Attitude and Safety:
1. Knowledge includes the following:
1.1 Explain the importance of individual dietary needs / requirement
1.2 Describe suitable tools to assess individual dietary needs / requirement

2. Attitude includes the following:
2.1 Patriotism
2.2 Safety consciousness
2.3 Responsibility
2.4 Industriousness
2.5 Obedience
2.6 Quality consciousness
2.7 Teamwork
2.8 Patience
2.9 Honest

3. Skill includes the following:
4. Interpret the relevant requirements stipulated in regulations / standards / guidelines
/specifications when proposing the dietary plan / food products to consumers

Methodologies:
1. Lecture
2. Demonstration
3. Self-paced instruction
4. Group activities
5. Workshop/Lab

Conditions:

Recommended list of tools, equipment, and materials for the training of 20 students/trainees for
FOOD PROCESSING AND ANALYSIS Learning Outcomes 4

A. Tools

No. Description Unit Quantity

1
2
3
4

B. Equipment
| No. | Description | Unit | Quantity |




1
2
C. Materials

No. Description Unit Quantity
1
2

3

4

5

D. Materials Tools and Equipment for Training

No. Description Unit Quantity
1 Handouts sets 20
2 Laptop unit 1
3 Projector (LCD 220volt, 50/60HZ) unit 1
4 Projection screen, portable type, big size unit 2
5 White board, portable unit 2
6 Laser pointer unit 2
7 Whiteboard marker (black) pcs 2
8 Whiteboard marker (blue) pcs 2
9 Permanent marker (red) pcs 2
10 Whiteboard Eraser unit 1

Assessment Methods:

1

2.
3.
4.

Demonstration with oral questioning
Observation

Interview Test

Written Test




