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About this book
This book is designed for providing skill training and/or upgrading the knowledge and basic skills to take
up the job of ‘Fruits and Vegetables Canning Technician' in 'Food Processing' sector. All the activities
carried out by a specialist are covered in this course. Upon successful completion of this course, the
candidate will be eligible to work as a Fruits and Vegetables Canning Technician.
This Participant Handbook is designed to enable training for the specific Qualification Pack (QP). Each
QP consists of National Occupational Standards (NOS). Key Learning Objectives for the specific NOS
mark the beginning of the Unit/s for that NOS.
The Fruits and Vegetables Canning Technician is responsible and expected to perform the following:
•
•
•
•
•

Prepare and maintain work area and process machineries for canning of fruits and vegetables
Prepare for canning fruits and vegetables
Can fruits and vegetables
Complete documentation and record keeping related to canning of fruits and vegetables
Food safety, hygiene and sanitation for processing food products

Symbol Used

Key Learning
Outcomes

Steps

Tips

Exercise
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.

Explain the purpose of training;

2.

Discuss the National Occupational Standards and Qualification Pack;

3.

List the various sectors of the food processing industry;

4.

Define food processing;

5.

Describe the various stages of food processing for converting raw materials to food products;

6.

State the need for fruit and vegetable processing;

7.

State the common methods of fruit and vegetable processing;

8.

State the roles and responsibilities of a fruits and vegetables canning technician;

9.

State the standard operating procedures in the food processing industry;

10. Undertake a self assessment test;
11. Identify personal strengths and weaknesses.
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UNIT 1.1: Introduction to the Training Programme
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

Explain the purpose of training;
Discuss the National Occupational Standards and Qualification Pack.

1.1.1 Purpose and Benefits of the Training Programme
This training programme is developed to impart specific skills to individuals who wish to work as a Fruits
and Vegetables Canning Technician. The training programme is based upon the National Occupational
Standards for the food processing sector. The National Occupational Standards have been described in
the following subsection of this chapter.
The training program will enable an individual to:
•

maintain work area and process machineries for canning of fruits and vegetables;

•

prepare for canning fruits and vegetables;

•

can fruits and vegetables;

•

complete documentation and record keeping related to canning of fruits and vegetables;

•

ensure food safety, hygiene and sanitation for processing food products.

After successful completion of training and passing the assessment, you will be issued a certificate.

Fig. 1.1.1. Skill cards
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1.1.2 Introduction to QP and NOS
This training programme is intended for imparting basic skill and knowledge relevant to the job role,
required to perform at a food processing industry. This programme is based on qualification pack
called Fruits and Vegetables Canning Technician. The Qualification Pack Code for Fruits and Vegetables
Canning Technician is FIC/Q0107. This is also called a QP.
A QP consists of a set of National Occupational Standards (NOS). NOS specify the standard competency
a worker must achieve when carrying out a function at the workplace.
Under Fruits and Vegetables Canning Technician QP, there are five NOSs which detail the functions to
be performed at work site as a Fruits and Vegetables Canning Technician.
NOS Code

Major Function/Task

FIC/N0124

Prepare and maintain work area and process machineries for canning of fruits and
vegetables

FIC/N0125

Prepare for canning fruits and vegetables

FIC/N0126

Can fruits and vegetables

FIC/N0127

Complete documentation and record keeping related to canning of fruits and
vegetables

FIC/N9001

Food safety, hygiene and sanitation for processing food products
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UNIT 1.2: Overview of the Food Processing Industry
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

List the various sectors of the food processing industry;
Define food processing;
Describe the various stages of food processing for converting raw materials to food products.

1.2.1 Food Processing
Agriculture is the backbone of the Indian economy. The produce from various agriculture-based
occupations is primarily used for consumption within the country. It is exported to different parts of
the world as well. Agricultural produce is also used as raw material in the food processing industry.
Food processing is the method used to convert raw materials into food products. They could be
processed foods, ready-to-eat foods, food additives or foods used to prepare other food products.
Besides food processing, the food industry also relies on food preservation as an important method to
store food products for longer periods of time.
The food processing industry in India is divided into several sub-sectors. They are:
Whole milk powder, skimmed milk
powder, condensed milk, ice-cream,
butter and ghee, cheese, etc.

Snack foods,
namkeen, biscuits,
ready-to-eat foods,
alcoholic and nonalcoholic beverages

Biscuits, breads,
buns, cakes,
confectionery,
pastries, cookies, etc.

Dairy

Consumer foods

SubSectors
of Food
Processing
Industry

Fruit and vegetable
processing

Beverages, juices,
concentrates,
pulps, slices, frozen
and dehydrated
products, potato
wafers, pickles, etc.

Grains and cereals

Bread and bakery

Meat and poultry
processing

Fisheries

Frozen and packed meat,
egg powder, etc.

Fig. 1.2.1. Sub-Sectors of food processing industry
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Fish oil, frozen and
canned products

Flour, bakeries,
starch glucose,
cornflakes, malted
foods, vermicelli,
beer and malt
extracts, grain-based
alcohol, etc.
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The Indian food industry is a star sector in India with bright prospects for growth and development.
The Indian food and grocery market is the sixth-largest in the world. The food industry, particularly
the food processing sector in India, has shown immense potential due to its quick-paced growth. Food
processing ranks fifth in the country in terms of its production, growth, export, and consumption. One
of the recent trends that is seen in this sector is online ordering of food. Even though this segment is
still in its early stages of development, it is growing at an increasingly fast pace.
The food industry is implementing stringent food safety and quality measures in order to attract more
investors and ensure the safety of its existing consumers. All these factors will have a positive impact
on the way the sector functions and also on the job market in the country.
Women have always been associated with preparing food for the family or the household, but today,
women are breaking this stereotype and turning entrepreneurs in this sector. Women are also becoming
professional chefs and bakers, and contributing to the economy and towards the sector.

1.2.2 Journey of Food from Harvest to Consumer
The following chart explains the journey that harvested food undertakes to reach the consumer. The
chart also shows the different types of consumers in the domestic and international market.
Harvesting

Post-Harvesting

Processing Units

Market

Food Processing

Finished Products

Distribution

Local Market (Domestic)

Retail

Export

Institutional
(Hotels and Restaurants, Railway Canteens, Catering Services)

Fig. 1.2.2. Journey of harvested food
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Unit 1.3: Introduction to Fruit and Vegetable Processing
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

State the need for fruit and vegetable processing;
State the common methods of fruit and vegetable processing.

1.3.1 Overview of Fruit and Vegetable Sub-Sector
The fruit and vegetable processing sub-sector deals with processed foods, semi-processed foods, and
packaged foods that are made from fruits and vegetables. This includes:

Fig. 1.3.1. Juices

Fig. 1.3.2. Jellies

Fig. 1.3.3. Pulps

Fig. 1.3.4. Jams

Fig. 1.3.5. Frozen foods

Fig. 1.3.6. Wafers

Fig. 1.3.7. Pickles
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There are certain parameters that are important to consider when selecting a fruit/vegetable for
processing. They are:
• Demand for processed food made from a particular vegetable/fruit;
• High quality produce;
• Continuous supply;
• Huge supply in case of seasonal fruits/vegetables.
These parameters are important to ensure that raw materials withstand the processing and preservation
process.

1.3.2 Methods of Processing Fruits and Vegetables
Some common methods of processing fruits and vegetables are:

Fig. 1.3.8. Drying

Fig. 1.3.9. Concentration

Fig. 1.3.10. Heating

Fig. 1.3.11. Fermentation

Fig. 1.3.12. Sterilisation

Fig. 1.3.13. Pasteurisation

Fig. 1.3.14. Blanching

Fig. 1.3.15. Canning
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UNIT 1.4: Attributes of a Fruits and Vegetables Canning Technician
Unit Objectives
At the end of this unit, you will be able to:
1.

State the roles and responsibilities of a fruits and vegetables canning technician.

1.4.1 Roles and Responsibilities
Roles
Handle raw material from
post-harvest storage to the
process line

Responsibilities
•
•
•

Record-keeping and
documentation

•
•

Check raw material for quality
Ensure fruits and vegetables are free from dirt, debris, foreign
matter, glass, and insects
Ensure minimum loss of raw material

•

Document and maintain records of raw materials
Document and maintain records of production schedule and
process
Document and maintain records of finished products

Hygiene and sanitation
maintenance

•
•

Adopt safety and sanitation-related measures
Follow food safety norms and practices

Inspect machines and
troubleshoot issues

•
•
•
•
•
•

Ensure smooth operation of machinery to complete production
line
Optimize the use of machinery
Attend to minor repairs of tools and machinery when required
Ensure that safety rules and regulations are observed
Prevent accidents
Escalate issues to the supervisor

Plan and execute the
selection process

•
•
•

Examine products at different stages of selection
Adhere to Good Manufacturing Practice (GMP)
Ensure conformance of quality as per organisational standards

Follow storage and
packaging norms

•

Ensure safe and proper storage of raw material, packing
material, and finished goods
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UNIT 1.5: Workplace Ethics
Unit Objectives
At the end of this unit, you will be able to:
1.

State the standard operating procedures in the food processing industry.

1.5.1 How Should you Conduct Yourself at a Workplace?
Workplace ethics are a set of guidelines that are followed to ensure smooth and effective functioning
of a workplace. Some important ones to remember are:
•
•
•
•
•
•
•

Address seniors, assistants, and workers with respect
Follow the processes laid out in the manufacturing unit
Follow food safety norms at all times
Do not compromise with the quality of the product at any given cost
Perform your work with complete honesty
Perform your roles and responsibility with integrity
Be a team player

Fig. 1.5.1. Workers taking orders

Clean and Safe at Work

Cleaning and Sanitising

Checklist:

 Wear Your
Head Cap

 Wear Your
Smocks

 Wear Your

Coat

Fig. 1.5.2. Checklist

Pre-cleaning - scrape and rinse to remove left
over food items

2.

Wash - use cleaning agent to remove stuck-on
food.

3.

Rinse - to remove food and cleaning agents

4.

Sanitise - to kill bacteria and viruses

5.

Air Dry - allow to dry

Mouth
Mask

 Wear

Your
Gloves

 Wear Your

1.

 Wear Your
Safety
Shoes

Fig. 1.5.3. Cleaning and sanitising process
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UNIT 1.6: SWOT Analysis
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

Undertake a self assessment test;
Identify personal strengths and weaknesses.

1.6.1 Self-Assessment
Strengths

Weaknesses

Opportunities

Threats

11
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Exercise
1.

Fill in the blanks with the correct option
a.

Food
i.

is the method used to convert raw materials into food products.

proofing

ii.

iii. processing
b.

Food
i.

iv. picking
is an important method to store food products for longer periods of time.

preparation

ii.

iii. consumption
c.

iv. allocation

consumers

iv. packers

high

quality.
ii.

iii. sun scorched

rotten

iv. damaged

A canning technician is responsible for handling raw material from
process line.
i.

post production

ii.

iii. post-harvest storage
f.

to

harvest

iv. sorting

is the backbone of the Indian economy.
i.

Agriculture

ii.

iii. Mining
g.

Fishing

iv. Meat and Poultry
sub-sector produces juices, jellies, pulps, pickles, jams etc.

i.

Dairy

ii.

iii. Fisheries

that are followed to ensure smooth and

guidelines

ii.

iii. principles

at all times.

food spoilage norms

ii.

iii. food breakage norms
j.

rules

iv. standards

A canning technician must follow
i.

Grains and cereals

iv. Fruit and Vegetable processing

Workplace ethics are set of
effective functioning of a workplace.
i.

i.

bankers

Fruit selected for processing should be of
i.

h.

.

ii.

iii. builders

e.

preservation

Journey of food from harvest ultimately reaches the
i.

d.

dispersing

food safety norms

iv. food control norms

is a method of food preservation.
i.

Fishing

ii.

iii. Dairy

Agriculture

iv. Canning
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Notes
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2. Food Safety, Hygiene
and Sanitation for
Processing Food
Products
Unit 2.1 – Sanitation and Hygiene
Unit 2.2 – Safety Practises
Unit 2.3 – Good Manufacturing Practices (GMP)
Unit 2.4 – Hazard Analysis and Critical Control Point (HACCP)
Unit 2.5 – Introduction to Food Microbiology, Food Spoilage 		
and Food Preservation
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.

State the personal hygiene and sanitation guidelines;

2.

State the food safety hygiene standards to follow in a work environment;

3.

State the materials and equipment used in cleaning and maintenance of the work area and
machineries;

4.

State the importance of cleaning, maintaining and monitoring food processing equipment
periodically and using them only for specified purposes;

5.

Follow housekeeping practices by having designated area for all materials/tools and storing them
in designated areas;

6.

Practice maintaining machines;

7.

Follow the fire safety practices in the work area;

8.

State the importance of safety, hygiene and sanitation in the food processing industry;

9.

Follow the industry standards to maintain a safe and hygienic workplace;

10. State the storage and stock rotation norms;
11. Describe the storage norms for raw materials, packaging material and finished products;
12. Exercise storing raw materials, finished products, allergens separately to prevent cross
contamination;
13. Follow HACCP principles to eliminate food safety hazards in the process and products;
14. State the types of food microbes;
15. State the causes for food spoilage;
16. State the process for food spoilage;
17. State the criteria to check food spoilage;
18. State the need for food preservation;
19. State the different types of food preservation processes.
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UNIT 2.1: Sanitation and Hygiene
Unit Objectives
At the end of this unit, you will be able to:
1. State the personal hygiene and sanitation guidelines;
2. State the food safety hygiene standards to follow in a work environment;
3. State the materials and equipment used in cleaning and maintenance of the work area and
machineries;
4. State the importance of cleaning, maintaining and monitoring food processing equipment
periodically and using them only for specified purposes;
5. Follow housekeeping practices by having designated area for all materials/tools and storing them
in designated areas;
6. Practice maintaining machines.

2.1.1 Personal Sanitation
Sanitation and hygiene are the most important aspects to take care of when working in a food
processing area. Some important sanitation and hygiene practices that must be followed are:
Maintain a high standard of personal cleanliness viz. have a bath every
day and wear clean clothes to work.
Wear Personal Protective Equipment (PPE) such as aprons, mouth
mask, head cover, face mask, hand gloves, gum boots, and beard cover
mask at all times during work hours.
Always keep your finger nails trimmed.
Always keep your hair trimmed and wear a hair net while working.

Fig. 2.1.1. Personal sanitation

Wash your hands and feet at the designated area or
wash stations provided.
Wash your hands with soap and water each time before
you enter the production area.
Fig. 2.1.2. Washing hands with soap and water

Refrain from smoking, spitting, chewing paan, sneezing or
coughing over any food when in the production area.
Do not handle food when suffering from a disease, illness,
burns, injury or infection.
Fig. 2.1.3. Do not smoke, spit, cough

Take proper and timely medical treatment when you are ill or
if you have met with an accident.
Visit a registered medical practitioner at regular intervals to
keep a check on your health.
Fig. 2.1.4. Timely medical treatment
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UNIT 2.2: Safety Practices
Unit Objectives
At the end of this unit, you will be able to:
1.

Follow the fire safety practices in the work area.

2.2.1 Symbols
There are some symbols that you must know and understand to ensure safety in case of an
emergency or fire. They are:

Caution

Danger Fragile Roof

Dangerous Chemicals

Do Not Enter

Danger Scaffolding Incomplete

Beware of Electric Shock

Electric Hazard

Never put your Hand Inside
During the Operation

Highly Flammable

Hot Surface Do Not Touch

Mind Your Head

Never Open the Cover During
the Operation

18
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Use the Dustbin

Never Touch Moving Part

Wear Eye Protection

Wear Protective Clothing

Warning Slippery Floor

This is a Tobbacco Free
Workplace

Assembly Point

Fire Exit

Fig. 2.2.1. Safety symbols

2.2.2 Emergency Measures
During an emergency, you must follow certain measures to tackle the situation in an organised manner.
These measures are:
• Do not panic
• Respond to your senior immediately or inform the matter to the concerned person
• Prepare against the emergency situation by keeping a fire bucket and a water source handy
• Evacuate the work area
After the emergency, you must:
• Report the situation to a senior or the concerned authority
• Undertake recovery measures
Fire Safety Measures
Just like emergency measures, some common fire safety measures must be followed in case of fire.
They are:
• Press the closest fire alarm button (if available)
• Call the fire brigade
• Assemble at the assembly point or designated area for safety
• Evacuate the building from the closest fire exit
19
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Types of Fire and Fire Extinguishers
Choosing the right extinguisher can prevent property damage
and save lives
Types of Fire Extinguishers

Water

Types of Fire

Foam

CO2

Dry
Chemical

Class A:
Paper, Wood,
Plastic Fabric,
Rubber, Trash
Class B: Oil,
Petrol, Some
Paints and
Solvents
Class C: Electrical
Equipment,
Appliances,
Computers
Fig. 2.2.2. Types of fire and fire extinguishers

How to use the Fire Extinguisher?
2. Squeeze
the handle

1. Pull the Pin

3. Aim nozzle at
base of fire

4. Sweep nozzle
side to side

Fig. 2.2.3. Fire extinguisher

How to use the Fire Buckets?
Use the fire
bucket filled
with sand/water

				

Dump the sand/
water on the fire

Fig. 2.2.4. Fire bucket
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Refill the fire
buckets
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UNIT 2.3: Good Manufacturing Practices (GMP)
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

State the importance of safety, hygiene and sanitation in the food processing industry;
Follow the industry standards to maintain a safe and hygienic workplace;
State the storage and stock rotation norms;
Describe the storage norms for raw materials, packaging material and finished products;
Exercise storing raw materials, finished products, allergens separately to prevent cross contamination.

2.3.1 Good Manufacturing Practices (GMP)
GMP is a set of guidelines proposed by the Food Safety Standards Authority of India (FSSAI) to ensure
the production of high quality and safe processed foods. It requires a qualitative approach towards
manufacturing to reduce chances of microbial contamination, spoilage, and errors.
GMP – Areas of Focus

Personnel
hygiene

Process
validation

Maintenance of
equipment

Sanitation of the
work area

Fig. 2.3.1. Good manufacturing practices (GMP)

Area of focus

GMP

Personnel hygiene

•
•
•
•
•

Fig. 2.3.2. Personnel hygiene

Fig. 2.3.3. Facilities for toilets

Sanitation of the work area

•
•
•
•

Fig. 2.3.4. Designated area for
keeping utensils

Fig. 2.3.5. Sanitation of the
work area
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Your organisation follows strict
hygiene and sanitation guidelines
You are provided training on Good
Manufacturing Practices (GMP)
You are in a sound health condition
during working hours
You follow high standards of
cleanliness
Your processing unit has enough
facilities for toilets and wash stations
The processing unit where you work is
located in a clean, pollution-free area
The entire processing unit is well
ventilated and has adequate lighting
The entire work area follows high
standards of cleaning and sanitisation
There is a designated area for
keeping utensils and equipment. It is
kept clean and pest-free at all times
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Equipment maintenance

•

•

•
Fig. 2.3.6. Equipment
maintenance

Fig. 2.3.7. Monthly schedule

Process validation

•

Stage 1:
Process
Design

•
Stage 3:
Continuous
Process
Verification

Stage 2:
Process
Qualification

Fig. 2.3.8. Process validation

Fig. 2.3.9. Quality checks
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•

The equipment used for processing
foods is protected against
contamination from lubricants, metal
fragments, fuel, and contaminated
water
The cleaning and maintenance of tools,
materials, and equipment is an easy
process
The organisation follows a cleaning
and sanitising drill as per daily,
weekly, and monthly schedules
All processes of production,
like raw material procurement,
execution, storage, packaging, and
logistics follow strict organisational
parameters
Quality checks are conducted
at each step of production. This
helps to ensure that food quality is
maintained as per prescribed norms
and standards
The stock rotation of finished product
follows the FEFO and FIFO methods.
This is to ensure that there is a
minimum chance of food spoilage.
It will also help to retain the taste of
processed foods
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UNIT 2.4: Hazard Analysis and Critical Control Point (HACCP)
Unit Objectives
At the end of this unit, you will be able to:
1.

Follow HACCP principles to eliminate food safety hazards in the process and products.

2.4.1 What is HACCP?
Hazard Analysis and Critical Control Point (HACCP) is an international food safety regulation that is
followed to reduce the risk of hazards in a food processing unit. It is a system that identifies possible
hazards and controls them at various points of the production process. The HACCP is based on seven
principles. They are:
Conduct a hazard analysis
•

Evaluate the production process and identify the points where hazards (physical, chemical,
and biological) may be introduced

Identify critical control points
•
•

Identify the critical points in the process plan where a hazard may occur
Plan preventive measures at that critical point to control the risk

Establish critical limits
•
•

State the boundary line between safe and unsafe processes
State the limit until which a critical point maybe controlled

Establish a monitoring system
•

State the process of monitoring critical points and critical limits

Establish corrective measures
•

Specify the corrective actions that should be followed when critical limits are crossed

State verification procedures
•
•
•

State the verification process to check whether HACCP principles are applied and followed
Test the HACCP plan and ensure compliance on a regular basis
Check whether the HACCP plan helps to prevent hazards effectively

Follow record-keeping procedures
•
•
•
•

Keep records of all the critical points
Maintain a log of situations when critical limits were exceeded
State the corrective measures that were applied
Include records of the development and maintenance of the system

Fig. 2.4.1. What is HACCP
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Supplier guarantee
specifications
established by quality
assurance department

Relative humidity
of the store to be
maintained

FIFO system should be
established

Physical (dirt, stone
particles)

Chemical (toxins,
pesticides from raw
material)

Microbiological (high
microbiological load
of raw materials,
presence of
pathogenic bacteria)

Procurement of
raw material

Control measure

Hazard

Operational step

Example of an HACCP Plan

As per
company
internal
specifications

Critical limit

Monitor
temperature
and humidity
of storage

Supplier
guarantee
certificate
is visually
confirmed

Monitoring
method
Reject
materials
if not
accompanied
by supplier
guarantee

Corrective
action
Store manager

Responsibility

Store
temperature
logs

Supplier
guarantee

Record
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UNIT 2.5: Introduction to Food Microbiology, Food Spoilage
and Food Preservation
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.

State the types of food microbes;
State the causes for food spoilage;
State the process for food spoilage;
State the criteria to check food spoilage;
State the need for food preservation;
State the different types of food preservation processes.

2.5.1 What is Food Microbiology?
Food microbiology is the study of microorganisms found in food products. Microorganisms are
classified as:
Good

Harmful
Leads to food borne
diseases

Helps in processing food

e.g. dysentery caused
due to pathogenic
microorganisms

e.g. fermented foods

Helps in preserving food

Leads to food spoilage

e.g. food preservaties

e.g. food decay

Works probiotics
e.g. culture in curd

Fig. 2.5.1. What is food microbiology
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2.5.2 Types of Food Contaminants
Food spoilage is the process by which the original nutritional value, texture, flavours, and the form of
food is damaged. The food then becomes harmful and unsuitable for human consumption.
Some types of contaminants in foods are:
Types of
contaminants
Microbial

Examples
Bacteria, moulds, yeasts, viruses, etc.

Fig. 2.5.2. Microbial contaminants

Biological

Hair, excreta, bone splinters, etc.

Fig. 2.5.4. Biological contaminants

Chemical

Fig. 2.5.5. Biological contaminants

Pesticide residues, detergents, etc.

Fig. 2.5.6. Chemical contaminants

Physical

Fig. 2.5.3. Microbial contaminants

Fig. 2.5.7. Chemical contaminants

Bolts from machinery, stones, glass, etc.

Fig. 2.5.8. Physical contaminants

Fig. 2.5.9. Physical contaminants

26

Fruits and Vegetables Canning Technician

Process of Food Spoilage
The following process chart shows how food spoilage takes place:
Microorganisms enter food

Microorganisms use food as source of nutrients
and multiply
Fig. 2.5.11. Moulds on vegetables

Microorganisms produce enzymatic changes

Enzymatic changes affect the flavours, texture,
shape/form, colour and odour of the food
Fig. 2.5.12. Moulds on fruits

Leads to food spoilage
Fig. 2.5.10. Process of food spoilage

Classification of Food Based on Spoilage
The following table shows how food is classified based on spoilage:
Non-perishable foods

Semi-perishable foods

Does not spoil unless handled
carelessly
E.g.: Sugar

Perishable foods

Spoils only if handled carelessly Spoils readily and needs
or stored improperly
to be stored with special
preservatives/processes
E.g.: Potatoes
E.g.: Milk

Parameters to Check Food Spoilage
Following parameters will help you to check food spoilage:
Odour

Colour
Parameters

Flavour

Texture
(formation
of slime)

Shape/form

Fig. 2.5.13. Parameters to Check Food Spoilage
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2.5.3 What is Food Preservation?
Food preservation is the process by which processed and unprocessed food is protected against
microbes, spoiling agents, and contaminants. The objective of preserving processed food is to:
• Retain the original nutritive value
• Retain the original colour
• Retain the original flavour
• Retain the original texture of the food
• Extend the shelf life of the food
• Ensure year-round availability
• Prevent or delay spoilage
Common Methods of Food Preservation
The most commonly followed methods of food preservation are:
•

Fresh storage

•

Cold storage

•

Freezing

•

Drying/dehydration

•

Concentration

•

Chemical preservation

•

Preservation with sugar

•

Pasteurisation

•

Sterilisation

•

Filtration

•

Irradiation

•

Curing

•

Fermentation

•

Salting

Exercise
1.

Match the column
Column A

2.

Column B

a.

Food preservation

i.

Aprons, mouth mask, head cover and face mask

b.

Food spoilage

ii.

Good and harmful

c.

Microorganisms

iii. Original nutritional value, texture, flavours, and the
form of food is damaged

d.

Personal Protective Equipment

iv. Storing food products for longer periods

Arrange the right sequence of food spoilage
Procedure/ Steps
a.

Leads to food spoilage

b.

Microorganisms produce enzymatic changes

c.

Microorganisms enter food

d.

Enzymatic changes affect the flavour, texture, shape/form, colour,
and odour of the food

e.

Microorganisms use food as a source of nutrients and multiply
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3.

Identify the correct focus area of GMP from the list given below. Mark the correct option
GMP
a.

Area of Focus

All processes of production like raw material
procurement, execution, storage, packaging, and
logistics follow strict organisational parameters.

Personnel hygiene
Sanitation of the work area
Equipment maintenance
Process validation

b.

The equipment used for processing foods is
protected against contamination from lubricants,
metal fragments, fuel, and contaminated water.

Personnel hygiene
Sanitation of the work area
Equipment maintenance
Process validation

c.

Your processing unit has enough facilities for toilets
and wash stations.

Personnel hygiene
Sanitation of the work area
Equipment maintenance
Process validation

d.

The entire work area follows high standards of
cleaning and sanitisation.

Personnel hygiene
Sanitation of the work area
Equipment maintenance
Process validation

e.

The entire processing unit is well ventilated and has Personnel hygiene
adequate lighting.
Sanitation of the work area
Equipment maintenance
Process validation

f.

The organisation follows a cleaning and sanitising
drill as per daily, weekly, and monthly schedules.

Personnel hygiene
Sanitation of the work area
Equipment maintenance
Process validation

g.

You are provided training on Good Manufacturing
Practices (GMP).

Personnel hygiene
Sanitation of the work area
Equipment maintenance
Process validation

h.

You are in sound health condition during working
hours.

Personnel hygiene
Sanitation of the work area
Equipment maintenance
Process validation

29

Participant Handbook

4.

Match the columns
Hazard Analysis

HACCP Principle

a.

Plan preventive measures at that critical point
to control the risk

i.

Follow record-keeping procedures

b.

State the boundary line between safe and
unsafe processes

ii.

State verification procedures

c.

Specify the corrective actions that should be
followed when critical limits are crossed

iii.

Establish critical limits

d.

Test the HACCP plan and ensure compliance
on a regular basis

iv.

Establish a monitoring system

e.

Maintain a log of situations when critical
limits were exceeded

v.

Conduct a hazard analysis

f.

Evaluate the production process and identify
the points where hazards may be introduced

vi.

Identify critical control points

g.

State the process of monitoring critical points
and critical limits

vii.

Establish corrective measures

Notes
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3. Prepare and Maintain 		
Work Area and Process
Machineries for 				
Canning of Fruits and 		
Vegetables
Unit 3.1 – Equipment used in Canning Process
Unit 3.2 – Sanitisation of Work Area
Unit 3.3 – Cleaning Processes
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.

Identify the different equipment used in the canning process;
State the materials and equipment used in cleaning and maintenance of the work area and
machineries;
List the various cleaning chemicals required;
State the cleaning processes used to clean the work area and process machineries.
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UNIT 3.1: Equipment used in Canning Process
Unit Objectives
At the end of this unit, you will be able to:
1.

Identify the different equipment used in the canning process.

3.1.1 Equipment used for Canning
The tools and equipment used in the selection process of are:
Name of the equipment

Use and operation

Fruit/vegetable washing
machine

•
•

Used for washing fruits and vegetables
Equipped with a water holding tank that facilitates continuous
water flow

Roller conveyor

•

Carries fruits and vegetables for further processes

High pressure water
nozzles

•
•

Used to spray water on fruits/vegetables
Helps to clean dirt sticking to the surface of fruits/vegetables

Root vegetable peeler

•
•

Used to peel root vegetables
Equipped with rotating soft and hard brushes which thoroughly
clean and peel the vegetables

Peeling machine

•

Used for peeling fruits and vegetables like potatoes

Shredding/dicing/cubing/
slicing machine

•
•

Used to cut, shred, slice, dice, and cube raw materials
Equipped with a sizer and a cutter that helps to give raw material
a uniform size and shape

Grading machine

•

Used to grade and sort fruits/vegetables

Plastic crates/stainless
steel trays and utensils

•

Used to collect sorted raw materials for further processes

Steam-jacketed kettles

•
•
•

Used for heating/blanching fruits and vegetables
Also used for syrup and brine preparation
Equipped with pressure gauge, temperature gauge, steam inlet, and
outlet valves that help control steam and release condensed water

Blending machine

•
•

Used to blend ingredients, chemicals and preservatives
Equipped with a moving stirrer that moves slowly and mixes
ingredients

Filling machine

•
•

Used to fill canned products
Removes air from the bottle during the filling process

Inspection belt

•

Helps in manual inspection of fruits and vegetables

Lye peeling machine

•

Used for chemical peeling of fruits and vegetables

Coring machine

•

Used for removing the core of the fruit

Pulper

•
•

Used for pulping fruits and vegetables
Used for refining the pulp

Syrup/brine tanks

•

Used for preparation of syrup/brine
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Name of the equipment
De-aeration machine

Use and operation
•

Used for expelling air from pulp/juice

Brine/syrup filling machine •

Used for filling cans/bottles with brine/syrup

Can reforming unit

•
•

Used for reforming the flat cans
Equipped with reformer, flanger, seamer, beader, and embossing unit

Can steriliser

•

Used for sterilisation of empty cans before filling

Seamer

•

Used for fixing lids on cans

Exhaust box

•

Used for boiling the filled cans to expel gases

Retorts

•

Used for processing and sterilisation of filled cans

Cooling tanks

•

Used for cooling the processed cans

Refractometer

•

Used for checking refractive index (TSS) of the pulp/juices/syrups, etc.

Salinometer

•

Used for measuring salt strength in brine

Fig. 3.1.1. Fruit/vegetable washing machine

Fig. 3.1.2. Roller conveyor

Fig. 3.1.3. High pressure water nozzles

Fig. 3.1.4. Root vegetable peeler

Fig. 3.1.5. High pressure water nozzles

Fig. 3.1.6. Shredding/dicing/cubing/slicing machine
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Fig. 3.1.7. Grading machine

Fig. 3.1.8. Steam-jacketed kettles

Fig. 3.1.9. Blending machine

Fig. 3.1.10. Filling machine

Fig. 3.1.11. Coring machine

3.1.2 Precautions and Safety Measures to Follow
•

Avoid direct spillage of water on electrical components

•

Clean the tools and equipment before and after each operation

•

Ensure regular maintenance of tools and machinery

•

Do not open machines with sharp knives during operation. It is safe to open a machine when it is
unplugged from an electrical source

•

Check machines like the steam-jacketed kettles regularly for efficiency of valves

•

Ensure the build-up of pressure in machines is always under control

•

Ensure the controls of all the machines are set to prescribed limits

37

Participant Handbook

UNIT 3.2: Sanitisation of the Work Area
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

State the materials and equipment used in cleaning and maintenance of the work area and
machineries;
List the various cleaning chemicals required.

3.2.1 Cleaning and Sanitisation
Cleaning and sanitisation of the work area is extremely important for every food-handling operation.
Hence, it is important to know:
•
•
•
•

What types of materials and equipment must be used to clean the work area?
How to use these materials and equipment?
The method of cleaning the work area
The frequency of cleaning the process machineries

The food processing industry follows standard procedures for cleaning the work area. This is to ensure
that there is no bacterial growth due to presence of leftover food particles. For cleaning purposes, the
work area is divided into two. They are:
Food contact surfaces

Non-food contact surfaces

Work tables
Utensils
Equipment
Tools like knives
Machines that process foods

Overhead structures
Walls, ceilings, and shields
Lighting equipment
Refrigeration equipment
Air conditioning, heating or ventilating systems

Zone 4
Non-Food Processing Area
Zone 3
Next to Non-Food Contact Area
Zone 2
Non-Food Contact Area
Zone 1
Food
Contact
Area

Fig. 3.2.1. Food contact and non-contact zones in a production area
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Equipment, Chemicals, and Sanitisers Used for Cleaning
Every organisation in the food processing industry follows a cleaning schedule. For instance, a
processing unit may follow a weekly, monthly or yearly cleaning schedule. To clean the processing unit,
the following equipment and tools are used:
•
•
•
•
•

Cleaning or washing tank
Cleaning knives and spoons
Cleaning or sanitising agents
Cleaning brushes and scrubbers
High spray nozzle jets

Fig. 3.2.2. Cleaning knives and spoons

Fig. 3.2.3. Cleaning agents and equipments

Fig. 3.2.4. Cleaning in washing tanks

Fig. 3.2.5. Cleaning floors of production area

Fig. 3.2.6. Cleaning equipment parts

Some common types of cleaners and sanitising agents to clean the food contact and non-food contact
surfaces are:
Cleaning agents
Hypochlorites
like potassium
hypochlorite, sodium
hypochlorite, and
calcium hypochlorite

Used for
Cleaning stainless
steel food contact
surfaces

Risk
Leads to corrosion
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Cleaning agents

Used for

Risk

Safety measure

Liquid chlorine

Internal cleaning
of stainless steel
equipment and
vessels

Leads to corrosion

Ensure concentration
levels are maintained

Hydrogen peroxide

Killing bacterial
spores, pathogens,
spoilage organisms,
and other
microorganisms

Has a strong odour

Use in well-ventilated
and open spaces

Ozone

Cleaning food-contact
and non-foodcontact surfaces
like equipment,
walls, floors, drains,
conveyors, tanks,
and other containers;
Killing microbes

No risk involved since
it leaves no residue

Safe to use

Storage of Sanitisers and Disinfectants
Sanitisers and disinfectants are packed and labelled in a proper manner. They are kept in a safe area
within the storeroom. The cleanliness of this area is maintained at all times.
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UNIT 3.3: Cleaning Processes
Unit Objectives
At the end of this unit, you will be able to:
1.

State the cleaning processes used to clean the work area and process machineries.

3.3.1 Clean-In-Place (CIP)
CIP is a method used for internal cleaning of machineries. It is done without dismantling pipes, vessels,
process equipment, filters or fittings. In this process, a sanitising agent is circulated through the entire
processing unit with the help of a spray ball. The turbulence created removes soil, ensuring removal
of bacteria and chemical residues.
Tips to conduct an effective CIP process:
•
•
•
•
•

Use the right vessels for the right process
Use the right cleaning and sanitising solutions
Ensure correct flow rate
Ensure all connections are clean
Monitor and verify the entire process

3.3.2 Clean-Out-Of-Place (COP)
COP is conducted at a cleaning station. This method involves dismantling of the equipment. In this
process, equipment and units are scrubbed with soap in COP tanks. After this, the tanks are rinsed
again to remove residual detergent or chemicals. Equipment and units are reassembled and sanitised
once more with heat treatment or sanitising agent.
Tips to conduct an effective COP process:
• Follow the order of tasks
• Use cleaning tanks as much as possible
• Ensure tools used in COP do not lead to contamination
Food processing equipment and units that undergo the COP process are:
•
•
•
•
•
•
•
•

Fittings
Gaskets
Valves
Tank vents
Grinders
Pumps
Knives
Nozzles
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3.3.3 Sterilising-In-Place (SIP)
SIP is the process by which food processing equipment is sanitised after the CIP process. It helps to
eliminate any residual microbiological contamination.
SIP is a combination of three processes viz. sterilisation, disinfestation, and sanitisation.
Sterilisation
•

Uses steam or hot water

Disinfestation
•

Uses disinfectants or chlorine solution

Sanitisation
•

Uses soap solution or washing soda

Fig. 3.3.1. Sterilising-In-Place (SIP)

3.3.4 Air-Pressure Cleaning
The food processing industry follows the air-pressure cleaning method to ensure cleanliness of
regularly used equipment. The following chart explains the process in detail:
High pressure air
is blown towards
ovens and
converyors

Equipment is
removed and
wiped

Equipment is
oiled and greased

Equipment is
refitted

Fig. 3.3.2. Air-pressure cleaning

3.3.5 Process of Cleaning the Work Area
The following chart explains the process of cleaning the work area before production. The dotted
boxes explain pest-control measures and methods used for waste material disposal in detail.
Arrange tools, trolleys,
crates, utensils, etc. at
the designated place

Clean the work area
through physical/dry
method (e.g. sweeping)

Mop the work area
with recommended
sanitisers

• Follow pest control measures
• Ensure fly catchers, fly proofing doors and
windows, air curtains, lizard and rat traps,
etc. are in working condition

Make the work area
pest-free

Remove any debris and
dust from the work
area

• Ensure waste water goes to an Effluent
Treatment Plant (ETP)
• Ensure solid waste goes to a solid waste
treatment plant or for organic composting

Dispose waste material
appropriately as per
the law

Clean and sanitise the
work area

Fig. 3.3.3. Process of cleaning the work area
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3.3.6 Process of Cleaning Machineries, Tools and Equipment
The chart explains cleaning of machineries, tools, and equipment used in the fruits and vegetables
canning industry. The dotted chart states the techniques used for mechanical cleaning of equipment.
Gather tools, equipment,
and machineries for
cleaning and maintenance

• Use cleaning tools and
equipment
• Use CIP/COP/SIP technique of
cleaning

Clean the machines
mechanically

Maintenance of tools
and equipment

Sanitise using sanitising
agents

Attend to minor repairs and faults (e.g. oiling and
greasing parts after checking machinery)

Set controls for the process
Fig. 3.3.4. Process of cleaning machineries, tools and equipment

Exercise
1.

Match the columns
Name of cleaning process

2.

Method of cleaning

a.

Disinfestation

i.

Internal cleaning of machineries

b.

COP

ii.

Process of sterilisation, disinfection, and sanitation

c.

SIP

iii. Using chlorine solution

d.

CIP

iv. Dismantling of equipment and cleaning

Identify the food contact and non-food contact surfaces. Mark a tick against the correct option
a.

Work tables

Food contact surface
Non-food contact surface

b.

Overhead structures

Food contact surface
Non-food contact surface

c.

Utensils

Food contact surface
Non-food contact surface
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d.

Air conditioner

Food contact surface
Non-food contact surface

e.

Ventilating systems

Food contact surface
Non-food contact surface

f.

Lighting equipment

Food contact surface
Non-food contact surface

g.

Refrigeration equipment

Food contact surface
Non-food contact surface

h.

Walls and ceilings

Food contact surface
Non-food contact surface

i.

Tools like knives

Food contact surface
Non-food contact surface

j.

Machines that process food

Food contact surface
Non-food contact surface

3.

Match the columns
Machine

Usage

a.

Roller conveyor

i.

Used for heating/blanching fruits and vegetables

b.

Seamer

ii.

Used for boiling the filled cans to expel gases

c.

Salinometer

iii. Used for pulping fruits and vegetables

d.

Steam- jacketed kettles

iv. Used for expelling air from pulp/juice

e.

Pulper

v.

f.

De-aeration machine

vi. Used for measuring salt strength in brine

g.

High pressure water nozzles

vii. Used for fixing lids on cans

h.

Exhaust box

viii. Carries fruits and vegetables for further processes

Helps to clean dirt sticking to the surface of fruits/
vegetables

Notes
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4. Prepare for Canning 		
Fruits and Vegetables
Unit 4.1 – Selection of Raw Material
Unit 4.2 – Basic Calculations
Unit 4.3 – Production Planning Process and Sequence
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.

Identify the raw materials required for production as per production schedule and formation;
Organise quality raw material as per production process and company standards;
State the methods for storing raw material for later use;
Use basic mathematics for various calculations in day-to-day processes;
Plan the production schedule as per organisational standards and instructions;
Organise for raw material, packaging materials, manpower, equipment, and machineries for the
scheduled production;
7. Plan the production sequence to maximise capacity utilisation of resources, manpower, and
machineries;
8. Calculate the batch size based on the production schedule and machine capacity;
9. Prioritise urgent orders based on the production schedule;
10. Check the conformance of raw material quality to company standards.
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UNIT 4.1: Selection of Raw Material
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Identify the raw materials required for production as per production schedule and formation;
Organise quality raw material as per production process and company standards;
State the methods for storing raw material for later use.

4.1.1 Raw Material Procurement and Storage
While procuring fruits and vegetables for the canning process, a technician must ensure that:
•
•
•
•
•
•

Fruits are thoroughly fresh
Fruits are ripe, firm, and uniformly mature
Vegetables should be tender
Tomatoes should be firm, fully ripe, and of deep red colour
Fruits and vegetables should be clean and free from dirt
Fruits and vegetables should be free from blemishes, damage or mechanical injury

Raw material availability varies from produce to produce and region to region. Hence, the canning
production plan has to be created as per raw material availability. Thus, procured raw material is
immediately sent for processing. Excess raw materials are stored in well-ventilated areas in order to
avoid spoilage.

4.1.2 Fruits and Vegetables that are Canned
Fruits and vegetables that are available seasonally and found only in certain parts of the world are
mostly canned. Canning facilitates preservation as well as ensures marketability. Following is the list of
fruits and vegetables that are canned:
Fruits
• Litchi

Vegetables
• Mushrooms

•

Cherries

•

Asparagus

•

Pineapple

•

Cucumber

•

Peach

•

Green peas

•

Apricot

•

Ladies’ finger

•

Pear

•

Cauliflower

•

Guava

•

Beans

•

Mango

•

Carrot

•

Banana

•

Potato

•

Grapes

•

Pumpkin

•

Papaya

•

Spinach

•

Plum

•

Turnip

•

Tomato
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UNIT 4.2: Basic Calculations
Unit Objectives
At the end of this unit, you will be able to:
1.

Use basic mathematics for various calculations in day-to-day processes.

4.2.1 Units of Measurement
In the food processing industry, raw materials, ingredients, and chemicals are used in a specified
quantity. They are measured in metric units. Some common units of measurements used are:
Particulars

Unit of measurement

Fruits and vegetables

Kilogram (kg) or gram (g)

Chemicals

Volume (oz.), litre (L) or millilitre (ml)

Temperature

Degree Celsius (°C) or Fahrenheit (°F)

Duration

Time (minutes, hours, seconds)

Moisture content

Relative humidity (Rh)

Total Soluble Solids (TSS)

Brix

Acid level

pH

4.2.2 Calculation Required for Canning
A canning technician has to prepare the production plan by calculating:
•
•
•
•
•
•

Quantity of raw materials (fruits/vegetables)
Amount of process loss occurring during trimming and blanching
Sugar or acid level of the canned fruit/vegetable
Volume of the total soluble solids
Number of cans required for bottling the processed fruits/vegetables
Amount of syrup/brine solution required to add to the canned fruit/vegetable

The following table explains the general parameters followed while calculating for the canning process:
Particulars

Fruits

Vegetables

Filling

50%

55%

Brine strength

N/A

1.5%

Acid level

1.5%

1.5%

Sugar level (cut-out brix)

15%

N/A

Water

50%

45%

Salt level

N/A

3%
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UNIT 4.3: Production Planning Process and Sequence
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.

Plan the production schedule as per organisational standards and instructions;
Organise for raw material, packaging materials, manpower, equipment, and machineries for the
scheduled production;
Plan the production sequence to maximise capacity utilisation of resources, manpower, and
machineries;
Calculate the batch size based on the production schedule and machine capacity;
Prioritise urgent orders based on the production schedule;
Check the conformance of raw material quality to company standards.

4.3.1 Production Plan
The following chart provides an overview of the production planning process:
Read and understand
the production
schedule

Check the
performance of
equipment required
for the process

Plan and allot
responsibilities to
trained manpower

Check the availability
of raw material,
packaging materials,
equipment, and
manpower

Calculate batch size,
machine capacity,
and quantity of raw
material and filling
liquid

Execute the canning
process

Plan production
sequence to ensure
efficient utilisation of
resources

Prioritise urgent
orders

Fig. 4.3.1. Production plan
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4.3.2 Planning the Production Sequence
The following chart provides an overview of the production planning process:

Group

•
•
•

Group raw material as per the type of fruit pulp to be made
Group products that require the same process
Group raw materials that do not impact the quality of the other

Plan

•
•
•

Use the same equipment and machinery for various products
Plan maximum capacity utilisation of machinery
Consider the process time as per the desired fruit pulp

Prioritise

•
•
•

Plan efficient utilisation of resources and manpower
Prioritise urgent orders
Uses of fruit/vegetables as per their ripening/maturity stage, stock

•
•
•
•

Ripened fruit/vegetables in stock
Weight of fruit requirement as per the batch
Packaging materials
Manpower requirement

•
•
•

Performance of equipment and machinery
Availability of fruits
Packaging material, ingredients and chemical, power and fuel, and
water

•
•

Ripened fruit and equipment as per formulation chart
Work responsibilities and allot them to workers and helpers

Calculate

Check

Organise

Fig. 4.3.2. Planning the production sequence
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Exercise
1.

Fill in the blanks with the correct option
a.
is the unit of measurement to measure moisture.
i.

Temperature

ii.

iii. Relative humidity
b.

iv. pH

A canning technician has to prepare the production plan by calculating the volume of
.
i.

total quantity of chemicals

ii.

iii. total quantity of sugar
c.

iv. total quantity of salt

Volume

ii.

iii. Minutes

iv. Gram

tins

iv. cans

soft

.
ii.

iii. tender

firm

iv. dirty

A canning technician must ensure fruits are thoroughly
raw material.
i.

fresh

ii.

iii. rotten

, while procuring
stale

iv. spoiled

Excess raw material is stored in clean, airy, well
areas within the food processing unit.
i.

dry and warm

and
ii.

iii. ventilated and cold storage
h.

plastic crates

During procurement, tomatoes should be
i.

g.

required for bottling
ii.

iii. containers

f.

Kilogram

A canning technician must calculate the number of
processed fruits.
i.

e.

total soluble solids

is the unit of measurement used to measure chemicals.
i.

d.

Volume

ventilated and warm

iv. dry and cold

Production plan of canning has to be created as per
i.

finished product

ii.

iii. raw material

availability.
storage

iv. stock
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2.

Arrange the production sequence in the right order
Production sequence

Order the steps
(as 1, 2, 3, 4, 5, 6, 7 and 8)

a.

Execute the canning process

b.

Plan and allot responsibilities to trained
manpower

c.

Plan production sequence to ensure efficient
utilisation of resources

d.

Prioritise urgent orders

e.

Calculate batch size, machine capacity, and
quantity of raw material and filling liquid

f.

Check the performance of equipment required
for the process

g.

Check the availability of raw material, packaging
materials, equipment, and manpower

h.

Read and understand the production schedule

Notes
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5. Can Fruits and 		
Vegetables
Unit 5.1 – Canning Process
Unit 5.2 – Production Process for Canning Fruits and Vegetables
Unit 5.3 – Packing and Storage
Unit 5.4 – Post Production Cleaning and Maintenance
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.

State the process of canning;
State the production process used for canning fruits and vegetables;
List the types of containers used for packing canned products;
State the method of storing cans;
Demonstrate the process of cleaning and maintenance of work area after production;
State the method of managing waste.
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UNIT 5.1: Canning Process
Unit Objectives
At the end of this unit, you will be able to:
1.

State the process of canning.

5.1.1 Process of Canning
Canning is the method of preserving fruits and vegetables to extend their shelf life. It is done by
processing fruits and vegetables and sealing them in airtight containers.
The following process chart explains the process of canning:
Procuring selected
fruits/vegetables

Adding syrup or
brine solution

Exhausting

Grading

Filling

Sealing

Despatch

Washing

Blanching and
cooling

Processing

Labelling and
packaging

Peeling

Cutting/sizing/
dicing/shredding

Cooling

Stacking and
storage

Fig. 5.1.1. Process of canning

Terminology Used in the Canning Process
•
•
•
•

Brine: Salt solution used in the canning of vegetables
Brine strength: Weight of salt in proportion to the weight of the solution
Salt equilibrium: Strength of salt in the brine
Sugar syrup: Sugar solution used in canning of fruits
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UNIT 5.2: Production Process for Canning Fruits and Vegetables
Unit Objectives
At the end of this unit, you will be able to:
1.

State the production process used for canning fruits and vegetables.

5.2.1 The Canning Process
Procure fruits
(after fruit inspection)
Perform a quality check
Physical - for ripeness,
maturity, texture

microbial - for moulds, yeast,
bacteria

chemical - for acidity, TSS

Wash the fruits/vegetables
Check the availability and quality of water

Add 100-150 ppm liquid chlorine to the water

Grade fruits/vegetables
As per ripeness

As per soundness
Send for inspection

Partially damaged fruits, fruit tips, stem, and leaves, if any, are removed
Send for peeling
Mechanical peeling

Chemical peeling (in lye solution)
Send for coring

(fruit core is removed mechanically/manually)
Dice/cube/shred fruits/vegetables
(give the standard shape and size)
Blanch the fruits/vegetables
(in steam/boiling water)
Chart continues…
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Fill cans
55 % of the weight of can (for vegetables)

50 % of the weight of can (for fruits)

Add the syrup
Hot brine (for vegetables)

Sugar solution (for fruits)

Undertake the process of exhausting
Steam in the heated can will expel the dissolved air

Pass filled cans through exhaust box

Seal the cans
Seal the cans with a seamer immediately after exhausting
Undertake the retorting process
Boil/heat cans at about 115°C for required time
Cool the cans
Cool the cans under running water
Stack the cans
Send the cans to the storeroom for stacking
Fig. 5.2.1. The canning process
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UNIT 5.3: Packing and Storage
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

List the types of containers used for packing canned products;
State the method of storing cans.

5.3.1 Packing Canned Products
The canning industry used two types of containers to pack canned products. They are:
Tin Containers

Glass Containers

Easy to handle and light-weight

Require extra care during handling

Able to withstand processing

Do not contaminate contents

Cost-effective

Expensive but re-usable

E.g. Cans containing jams

E.g. Cans containing baby food

Besides these containers, plastic containers and heat-sealable pouches are also used at times for
packing canned products.
Storing Cans
Packed cans are stored in strong wooden cases. Corrugated cardboard cartons are used as well. These
are stored in a cool and dry place. Even small traces of moisture can affect the quality of canned
product. Hence, special attention has to be paid to the storage of cans.
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UNIT 5.4: Post-Production Cleaning and Maintenance
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

Demonstrate the process of cleaning and maintenance of work area after production;
State the method of managing waste.

5.4.1 Post Production Cleaning Method
This explains the method of cleaning the work area after production.
Clean machineries with
recommended sanitisers

Clean equipment and
tools with recommended
sanitisers

E.g. knives,
pans, buckets,
trolleys

Clean the work area as per
norms

Attend to minor repairs and
maintenance work

E.g. oiling
and greasing
machines

Ensure work area is free
from pests

Maintain equipment daily/
weekly as per supplier’s
instruction manual

Ensure periodic
maintenance by AMC
(Annual Maintenance
Contract) personnel
Fig. 5.4.1. Post production cleaning method

5.4.2 Waste Management Method
During the canning process, around 10% - 35% of process loss occurs while trimming, coring, and
blanching vegetables and fruits. The waste material gathered during these processes like stems, leaves,
and tips have to be properly managed/disposed.
In the canning industry, these waste materials are re-used for making some other products, wherever
possible. The remaining waste is used as cattle feed. For example, wastes from potato, cabbage, turnip,
beet, beans is used for making cattle feed. Mango peel is fermented to prepare vinegar.
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Exercise
1.

Arrange the steps for the production process of canning
Order the steps (as 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14 and 15)

Production sequence
a.

Labelling and packaging

b.

Processing

c.

Sealing

d.

Blanching and cooling

e.

Washing

f.

Peeling

g.

Grading

h.

Stacking and storage

i.

Cutting, sizing and shredding

j.

Procuring selected fruits and vegetables

k.

Adding syrup or brine solution

l.

Cooling

m. Despatch

2.

n.

Filling

o.

Exhausting

Fill in the blanks with the correct option
a. Packed cans are stored in
i.

.

balloons

ii.

iii. nylon sheets
b.

iv. wooden cases
are easy to handle and light weight.

i.

Tin containers

ii.

iii. Pouches
c.

of the canned product.

quantity

ii.

iii. number
d.

Glass containers

iv. Plastic containers

Small traces of moisture can affect the
i.

quality

iv. quality and quantity
are expensive, require extra care during handling and are re-usable.

i.

Tin containers

ii.

iii. Plastic containers
e.

rubber tyres

iv. Pouches

Approximately
blanching vegetables and fruits.
i.

20% - 35%

Glass containers

ii.

of process loss occurs while trimming, coring and

10% - 35%

iii. 5% - 10%
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6. Complete 				
Documentation and
Record Keeping
Related to Canning of
Fruits and Vegetables
Unit 6.1 – Documentation and Record Keeping
Unit 6.2 – Field Visit
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.

State the need for documenting and maintaining records of raw materials, process, and finished
products;
State the method of documenting and recording the details of raw material to final finished
product;
Observe the various facilities, machineries in the fruits and vegetables canning industry.
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UNIT 6.1: Documentation and Record Keeping
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

State the need for documenting and maintaining records of raw materials, process, and finished
products;
State the method of documenting and recording the details of raw material to final finished
product.

6.1.1 Need for Documentation
Every organisation has to maintain records of raw material procurement, production processes, and
sales. This is to ensure that the business runs effectively and is profitable. Listed below are some
reasons why there is a need for documentation:
•
•
•
•
•
•
•
•
•
•

It gives detailed knowledge about running of the business.
It helps to control product quality.
It helps to keep track of the money invested in the business.
It helps to identify the separate costs of raw material or product ingredients.
It helps to identify the production cost of a particular process.
It helps to ensure that quality assurance procedures are followed.
It helps to ensure that the production unit is running smoothly/effectively.
It works as an evidence for legal procedures.
It helps to set an appropriate product price.
It helps to take corrective measures at the right time.

6.1.2 How to Keep Records?
Every food processing organisation follows a more or less similar way of keeping records. Production
records keep a log of:
•
•
•

The quantity and type of raw materials
The quantity and type of ingredients used
The processing conditions in which production took place (e.g. the temperature set or the air
pressure applied)
• The product quality
Product quality can be maintained only when:
• The same quantity and quality of ingredients and raw materials are mixed in every batch
• A standard formulation is used for every batch
• Standard process parameters are applied for every batch
Every batch of food is given a batch number. This number is recorded in:
•
•
•

Stock control books (where raw material procurement is noted)
Processing log books (where production process is noted)
Product sales records (where sales and distribution is noted)
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The batch number must correlate with the product code number, which is printed on labels. This helps
the processor to trace any fault found in a batch back to the raw material used or the production
process.
Example of a stock control book:
•

Product Name

•

Raw
material*

•
•

Supplier

•

Batch Number

Results of inspection for:
A
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UNIT 6.2: Field Visit
Unit Objectives
At the end of this unit, you will be able to:
1.

Observe the various facilities, machineries in the fruits and vegetables canning industry.

6.2.1 Field Observation Sheet
Field Observation Sheet
#

Date of
Visit

Name of the Industry
and Location

Brief Description of
the Industry Visited
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Exercise
1.

Tick the correct options
a. What is the need for documentation?
i.

It gives detailed knowledge about running of the business.

ii.

It helps to control product quality.

iii.

It helps to keep track of the money invested in the business.

iv.

It helps to identify the separate costs of raw material or product ingredients.

v.

It helps to identify the production cost of a particular process.

vi.

It helps in raw material storage.

vii. It helps to ensure that quality assurance procedures are followed.
viii. It helps to ensure that the production unit is running smoothly/effectively.
ix.

It helps to clean the food handling equipment and machineries.

x.

It works as an evidence for legal procedures.

xi.

It helps in sending the produce to the market.

xii. It helps to set an appropriate product price.
xiii. It helps to take corrective measures at the right time.
b.
i.

Production records keep a log of:
The quantity and type of raw materials

ii. The amount of finished products stored
iii. The quantity and type of ingredients used
iv. The processing conditions in which production took place
(e.g. the temperature set or the air pressure applied)
v.
2.

The product quality

Match the columns
Column A

Column B

a.

Every production process completed is given a
number

i.

Stock control books

b.

The details of raw material procurement is noted

ii.

Batch number

c.

The details of production process is noted

iii. Quality procedures are followed

d.

The details of product sales is recorded

iv. Legal evidence

e.

Records serve as

v.

f.

Properly maintained records help to identify
whether

vi. Sales and distribution log
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