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About this Book
This Par cipant handbook is designed to enable training for the Qualiﬁca on Pack (QP) for SupervisorFruits and Vegetables Processing vide Reference ID: FIC/Q0109 published by Food Industry Capacity
Industry and Skill Ini a ve (FICSI).
This course encompasses all Na onal Occupa onal Standards (NOS) of the Qualiﬁca on Pack,
Supervisor-Fruits and Vegetables Processing, Reference ID: FIC/Q0109.
Each NOS is covered across one unit/s. This book is designed for up-grading the knowledge and skills for
working as a ‘Supervisor- Fruits and Vegetables Processing’ in the Leather Industry. This book will
provide the necessary knowledge and skill inputs for a Supervisor to work in an organized and
disciplined manner by following safe working prac ces, eﬀec ve communica on, documenta on, and
work ethics as well as planning and supervising produc on, ensuring prepara on and maintenance of
work area along with the required machinery. Upon successful comple on of this course the par cipant
will be able to:
Ÿ Supervise and coordinate ac vi es of workers engaged in produc on of fruits & vegetable products

Ÿ Handles all kinds of machineries involved in processing of fruits and vegetables
Ÿ Describe the various processes involved in fruits and vegetables processing
Ÿ Perform documenta on and record keeping of raw material, ingredients and the ﬁnished good
Ÿ Apply sanita on and hygiene prac ces in the work environment
Ÿ Manage and lead the team

Symbols Used

Key Learning
Outcomes

Unit
Objec ves

Tips

vi

Notes
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Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. Explain the training program
2. Deﬁne Food Processing Industry
3. List the various sub-sectors of the food processing industry
4. State Types of the processed food industry
5. Explain the Food Processing Industry in India
6. Understand diﬀerent levels of processing
7. Describe stages of processing of food
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Unit 1.1: Introduc on to the Training Program
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Explain the purpose and beneﬁts of the training Program
2. Explain the outcomes of the Training Program
3. Introduce the fellow par cipants and the trainer

1.1.1 Purpose and Beneﬁts of the Training Program
Ÿ This training program is developed to impart speciﬁc knowledge and skills relevant to the job role
required to perform as a “Supervisor- Fruit & vegetable processing”, in the “Food Processing”
Sector/Industry.
Ÿ The training program of supervisor- Fruit & vegetable processing is based on the Qualiﬁca on Pack
(QP) code FIC/Q0109. A QP consists of a set of Na onal Occupa onal Standards (NOS). A NOS specify
the standard competency, a worker must possess while conduc ng any job/ac vity at the processing
area.
Ÿ The following NOS are compulsory to QP supervisor- Fruit & vegetables processing;
Ÿ FIC/N0131 Ensure prepara on and maintenance of work area and processing machinery for the
produc on of fruit and vegetable products
Ÿ FIC/N0132 Execute produc on planning of fruit and vegetable products
Ÿ FIC/N0133 Supervise produc on of fruit and vegetable products
Ÿ FIC/N0134 Complete documenta on and record-keeping related to the produc on of fruit and
vegetable products
Ÿ FIC/N9001 Ensure food safety, hygiene, and sanita on for processing food products
Ÿ FIC/N9004 Manage and lead a team
Ÿ Occupa on Standards (OS) is the set of standards related to performance at the workplace, an
individual must accomplish while performing any job/ac vity, along with the knowledge and
understanding need to achieve that standard without fail. Occupa onal Standards are relevant to the
Indian and global contexts.
Ÿ A er successful comple on of training and passing the assessment, the par cipant will be issued a
skill card.
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1.1.2 The Skill Card

Fig 1.1.1 The Skill Card
Ÿ Skill Card is issued to Cer ﬁed Trainers and Assessors, displaying the following:
◦

Name

◦

Unique ID

◦

Cer ﬁca on Grade

◦

The validity of the Cer ﬁca on

Ÿ The skill cards have a quick response (QR) code and by scanning it, an employer can understand what

kind of skill course the person has undergone and what type of cer ﬁca on he/she has been
awarded. For a trained job seeker, it is hassle-free; he/she will not have to carry bundles of
cer ﬁcates.
Ÿ The card may be converted into a smart card, with an embedded chip over me.

1.1.3 The Training Outcome
After completing this program, participants will be able to:
1. Learn about fruit & vegetable processing and its importance;
2. Understand production planning of fruit & vegetable products;
3. Understand the supervision of processing operations
4. Understand how to work effectively with others and lead a team
5. Understand basic health and safety practices at the workplace
6. Observe food safety and hygiene standards at work;
7. Maintain documents and keep records of all the activities taking place in a fruit & vegetable
processing unit.
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Unit 1.2: Overview of the Food Processing Industry
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne Food Processing Industry
2. Explain and Understand Food Processing Industry
3. List the various sub-sectors of the food processing industry

1.2.1 Food Processing - An introduc on
Ÿ India is considered as the fruit and vegetable basket of the world. It being a home of a wide variety of
fruits and vegetables holds a unique posi on in produc on ﬁgures among all countries. India is the
second-largest producer of the Fruits and Vegetables in the world with a produc on of 259 million
MT.
Ÿ India is the world's largest producer of bananas, papaya, mangoes, and guavas. It ranks second in the
produc on of potatoes, green peas, tomatoes, cabbage, and cauliﬂower.
Ÿ India's exports of Processed Food were Rs. 27,257.69 Crores in 2017-18, including the share of
products like Mango Pulp (Rs. 673.92 Crores/ 104.54 USD Millions), Dried and Preserved Vegetable
(Rs. 944.65 Crores/ 146.54 USD Millions), Other Processed Fruit and Vegetable (Rs. 3404.70 Crores/
528.22 USD Millions. and others.
Ÿ In India, there is an overall increase in demand for fruits and vegetables, both in fresh and processed
form, thus, the food processing industry in India became a sunrise sector that has gained prominence
in recent years. The availability of raw materials & changing lifestyles has given a considerable push to
the industry’s growth.
Ÿ However, processing levels in fruits & vegetables currently stand at close to 2%. India witnesses
nearly 4.6-15.9% wastage in fruits and vegetables annually, due to lack of modern harves ng
prac ces and inadequate cold chain infrastructure.
Ÿ Further, there is an opportunity to invest in ini a ves that help to reduce wastage levels including
adequate infrastructure (cold chain, processing infrastructure), R&D for processed food & packaging,
innova ve farm preserva on systems, etc. Over 51 percent of our popula on is employed in the
agriculture sector. Despite the steady decline, agriculture s ll contributes signiﬁcantly to the GDP and
is an integral part of the economy. Food processing is closely interlinked with the two of our core
industries —
◦

Manufacturing

◦

Agriculture

Ÿ Agricultural farm produce is the contributor to this sector while processing for value addi on is
enabled by the technology applied in a typical manufacturing setup.
Ÿ Tradi onally, every household has been involved in value addi on to food at a very small scale. Few
tradi ons have carried it forward and passed it on to genera ons spurning growth in small scale
enterprises. These businesses are now at the cusp of transforma on due to expansion and market
opportuni es.
Ÿ The food machinery in this sector is undergoing rapid moderniza on giving rise to employment to a
large number of opera onal equipment professionals.
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Food processing is one of the crucial sectors for the Indian Government, given the high opportunity in
exports. Large Indian diasporas also make a ready market for the manufacturers of Indian RTC (Ready to
cook) products /RTE (ready to eat) products. The export-market can be tapped provided we implement
good manufacturing prac ces and adhere to the highly stringent quality norms.
Ÿ Some of the subsectors (namely meat and marine processing and packaged foods) have already
started complying with the demanding standards of exports. They are reaping the beneﬁts by
transla ng exports into higher revenues. This has enabled manufacturing Units to liaise with
interna onal players and access the latest technologies and equipment for food processing.
Ÿ In the last ﬁve years, the growth of the Indian food processing (FP) sector has been faster than
agricultural growth. The sector is poised for strong growth of about 15 percent, driven by growth in
organised retail, changing consumer preferences, and favourable government policies.
Ÿ By 2022, the food processing industry is expected to generate about 44.34 lakh new jobs, primarily
entry-level and supervisory proﬁles. Several skill gaps exist in various stages of the food processing
value chain that need to be addressed. This includes the food processing sector as well as ancillary
industries, such as bo ling and packaging.
Ÿ The growing quality consciousness by the consumers requires the workforce to be skilled in basic
hygiene and sanitary prac ces. Processing Units are also adop ng mechanisa on and technology.
There is a growing need to impart technical skills to more specialist personnel who are capable of
working on imported machines in speciﬁc sub-segments. Focus also needs to be on the front-end
staﬀ for developing customer rela onship management skills, which are integral to maintaining
health.

1.2.2 Global Food Processing Industry
Ÿ The Global Processed Food Industry is valued at the US $ 3.2 trillion and accounts for over 3/4th of
global food sales. Despite the large size of the industry, only 6% of the processed food is traded the
world over as compared to bulk agricultural commodi es where 16% of produce is traded.
Ÿ The USA is the single largest consumer of processed food and accounts for 31% of global sales. This is
because as countries develop, high quality and value-added processed food such as convenience
food are preferred over staples, which are prevalent in less developed economies.

Fig 1.2.1 Major markets for the sale of processed food
Source: Knowledge paper, “Principles of the food processing and preserva on
6
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1.2.3 Meaning of Food processing
Ÿ Food processing is the transforma on of raw ingredients into food, or of food into other forms which
is suitable for ea ng for humans and animals.
Ÿ It typically takes clean, harvested crops or butchered animal products and use these to produce
a rac ve, marketable and o en long shelf-life food products.
Ÿ If any raw product of agriculture, animal husbandry or ﬁsheries is transformed through a process
involving employees, power, machines or money, in such a way that its original physical proper es
undergo a change, transforms to an edible product of commercial value, and at mes features
enhanced shelf-life, then it comes within the domain of Food Processing Industries.

1.2.4 Diﬀerent Level of Food Processing
Ÿ The levels of food processing are given below:

Primary Food Processing

Secondary Food Processing

Ter ary Food Processing
Fig 1.2.2 Major markets for the sale of processed food

1. Primary Food Processing
Ÿ Primary Processing relates to the conversion of raw agricultural produce, milk, meat, and ﬁsh into a
commodity that is ﬁt for human consump on. It involves steps such as cleaning, grading, sor ng,
packing, etc. Food Processing Industries usually deal with higher levels of processing where new or
higher-value food products are manufactured. Milling is an example of primary processing.
Ÿ The ﬁgure on the next page shows diﬀerent types of citrus fruits, and mint leaves are sor ng and
cu ng in pieces for the further process or for consuming those as they are. This is an example of
primary food processing.
7
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2. Secondary Food Processing
Ÿ Secondary food processing is the conversion of ingredients into edible products - this involves
combining foods in a par cular way to change proper es. Preparing of orange juices from oranges is
an example of secondary processing.

3. Ter ary Food Processing
Ter ary food processing is the commercial produc on of what is commonly called processed food.
These are ready-to-eat (RTE) or heat-and-serve foods. This kind of food is prepared for convenience.
These are also known convenience foods. Fruit jams, sauce, pickles are the examples.

1.2.5 Various Sub-Sectors of the Food Processing Industry
Ÿ Processed foods are divided into the following broad segments:

1. Primary Processed Food
Ÿ Which includes products such as fruits and vegetables, packed milk, unbranded edible oil, milled
rice, ﬂour, tea, coﬀee, pulses, spices, and salt, sold in packed or non-packed forms.

2. Value-added Processed Food
Ÿ Which includes products such as processed fruits and vegetables, juices, jams, pickles, squashes,
processed dairy products (ghee, paneer, cheese, and bu er), processed poultry, and processed
marine products, confec onery, chocolates, and alcoholic beverages.
Ÿ Major industries cons tu ng the food processing industry are grains, sugar, edible oils, beverages,
and dairy products.
Ÿ The food processing industry in India is divided into several sub-sectors.
Food Processing

Fruits and
Vegetables
India is the world's
2nd largest producer
of fruits and
vegetables. The
government expects
the processing in this
sector to grow by 25
percent of the total
produce by 2025. In
2015-2016, the total
produc on in
hor culture
sector(fruits and
vegetables) is
es mated at 282.5 m
tone.

Milk
India is the largest
producer of milk in
the world, with the
produc on es mated
at 146.3 m tone in
FY15.

Marine
products

Meat and
Poultry

Total ﬁsh produc on
in India is es mated
at 13.0 MT during
2015-16. Andhra
Pradesh stood as the
largest producer of
ﬁsh with produc on
of 741.3 thousand
tonne during 20152016 (upto June
2015)

India is the largest
producer of buﬀalo
meat (1.4 MT in 2015)
and the second
largest producer of
goat meat (0.91 MT in
2015). India is also
the second largest
egg producer (78.4
bn) and third largest
producer of broiler
meat (4.2 m tone in
2016), globally broiler
meat (4.2 m tone in
2016), globally
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Vegetables
India produces more
than 200m tone of
diﬀerent food grains
every year. Total food
grains produc on
reached 270.10 MT in
FY16 (As per Ministry
of Agriculture)

Fruits and
Vegetables
Among the fastest
growing segments in
India; it includes
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Packaged
food

Packaged
drinking
water

Aerated so
drinks

Alcoholic
beverages

Fig 1.2.3 Subsectors of food processing industry

1.2.6 Journey of Food from Harvest to Consumer
The following chart shows the journey, food material goes through to become ﬁnal, consumable
product to various customers.

Harves ng
PostHarves ng

Processing
Units

Market

Food
processing

Finished
Products

Distribu on

Local Market
(Domes c)

Export

Ins tuional
(Catering Services, Railway
Canteens, Hotels & Restraunts)

Retail

Fig 1.2.4 Journey of foods from farm to fork
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Unit 1.3:
FoodProcessing
ProcessingIndustry
Industryin
inIndia
India
1.3 Food
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Describe Food Processing Industry in India

1.3.1 Overview of India’s Food Processing Industry
Ÿ The major segments in the Food Processing sector comprise of Fruits and Vegetables, Dairy, Edible
Oils, Meat and Poultry, Non-alcoholic beverages, Grain-based products, Marine products, Sugar and
sugar-based products, Alcoholic beverages, Pulses, Aerated beverages, Malted beverages, Spices,
and Salt.
Ÿ Out of these segments, Dairy (16%), Grain-based Products (34%), Bakery-based products (20%), and
Fish and Meat Products (14%) contribute a major por on of industry revenues, apart from the
manufacture of beverages.

Fig 1.3.1 Major Segments in the Food Processing Industry
Source: Annual Survey of Industry (ASI), MOFPI and IMaCS analysis
Ÿ The level of processing in India is low compared to interna onal levels. Processing of agriculture
produce is around 40% in China, 30% in Thailand, 70% in Brazil, 78% in the Philippines and 80% in
Malaysia
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1.3.2 Level of processing in India in Select Segments

Fig 1.3.2 Level of Food processing in India (segment wise)
Source: MOFPI and IMaCS analysis
The major states in India where Food Processing is carried out are Andhra Pradesh (13.4% of India’s Food
Processing industry, and a center for fruits, vegetables, and grains), Gujarat (12.7%, and a center for
edible oils and Dairy), Maharashtra (14%, and a center for fruit, vegetables, grains, and beverages), and
U ar Pradesh (12%, across almost all product categories).

Fig 1.3.3 Level of Food processing in India (segment wise)
Source: ASI and IMaCS analysis
11
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UNIT 3.4: Waste Disposal
1.3.3 Fact-sheet of Fruits and Vegetable Industry
Ÿ India is the world’s second-largest producer of food next to China and has the poten al of being the
biggest in the World. The Food Processing Industry in India has emerged as one of the important
segments in terms of its contribu on to the Indian economy, as it contributes 9% and 11% of GDP in
the Manufacturing and Agriculture sector respec vely.
Ÿ Food and food products are the biggest consump on category in India, with spending on food
accoun ng for nearly 21% of India’s GDP and with market size of $181 billion. During the last 5 years,
the Food Processing sector has been growing at an Average Annual Growth Rate (AAGR) of around
8.41 percent. The value of processed food exports during 2018-19 was of the order of US $35.30
billion accoun ng for about 10.69 percent of India’s total exports (i.e. US$330.07 Billion).
Ÿ The sector has emerged as an important segment of the Indian economy in terms of its contribu on
to employment and investment.
Ÿ Food Processing Industry is one of the major employment intensive segments cons tu ng 12.43% of
employment 36 generated in all manufacturing factories.
Ÿ According to the latest Annual Survey of Industries (ASI) for 2016-17, the total number of persons
engaged in the registered food processing sector was 18.54 lakhs in around 39,748 registered Units
with ﬁxed capital of $ 32.75 bn.
Ÿ The unregistered food processing sector supports employment to 51.11 lakh workers and
cons tutes 14.18% of employment in the unregistered manufacturing sector. The number of
persons employed per Rs.1 crore of investment is 8 for the en re registered food processing industry
Sector

Food Processing*
Industry (in lakhs)

Overall Industry (in lakhs)

%age share of FP
sector

Registered #

18.54

149.11

12.43

Un-Registered**

51.11

360.41

14.18

*: Includes food products and beverages segments
#: Source: Annual Survey of Industries 2016-17
** Source: NSSO Report No. 582(73/2.34/2) on Economic Characteris cs of Unincorporated NonAgricultural Enterprises (Excluding Construc on) in India; NSS 73rd Round (July 2015-June 2016)
Table 1.3.1 Employment Sta s cs in Food Processing Industry
Ÿ It is seen that the food products industry, compared to other industries has the largest number of
factories and engages the largest number of persons as well. Thus, every Unit of capital invested in
the food products industry employs the largest number of persons as compared to other industries
while genera ng the highest output level as in other industries.
Ÿ According to the data provided by the Department of Industrial Policies and Promo on (DIPP), the
food processing sector in India has received around US$ 7.54 billion worth of Foreign Direct
Investment (FDI) during the period April 2000-March 2017.
Ÿ The Confedera on of Indian Industry (CII) es mates that the food processing sectors have the
poten al to a ract as much as US$ 33 billion of investment over the next 10 years and also to
generate employment of nine million person-days.
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UNIT1.4:
Unit
3.5:Fruit
Waste
and
Disposal
Vegetable Processing
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. List the objec ves of fruit and vegetable processing
2. Discuss the value chain of fruits and vegetable processing
3. Explain fruits and vegetables processing

1.4.1 Objec ves of Fruit and Vegetable Processing
Ÿ To reduce wastage and losses: Fruit and vegetable industry is the backbone of hor culture industry as
it takes care of all possible waste that occurs in spite of improvement in the distribu on and
marke ng of fresh produce.
Ÿ To handle glut: Produce during glut season u lized for making diﬀerent processed products, thus fruit
processing helps in reducing wastage and handling excess produce during glut season.
Ÿ To stabilize farm prices and income: It stabilizes farm price by u lizing the excess produce in value
addi on to provide addi onal income to the farmers.
Ÿ To u lize marketable surplus: Processing u lizes marketable surplus as well as cull and deformed
produce, to ensure remunera ve returns to the growers.
Ÿ To generate employment: Processing of fruits and vegetables being a labour intensive helps to
generate both direct and indirect employment for the masses.
Ÿ To add variety to the diet: Value addi on/processing make the food more a rac ve and palatable.
Ÿ To ensure nutri onal security. 8) To earn foreign exchange through export of processed fruit and
vegetable products.

1.4.2 Fruit and Vegetable Processing
There are various methods of processing of food including thermal processing, fermenta on, pickling,
dehydra on, freezing etc. The technology for preserva on also varies with type of products and
targeted market.
a) Primary processing:
Simple primary processing opera ons like sor ng, trimming, grading, washing, surface drying and
packaging can be used to prepare fruit and vegetables for immediate marke ng. The available
equipment and technologies for various unit opera ons of primary processing include farm level fruit
and vegetable washing machine, basket centrifuge, shrink packaging of fruit and vegetable and hydro
cooler-cum-washer for fruits and vegetables, vegetable dryer, tamarind dehuller and deseeder,
pomegranate aril remover cumin cleaner-cumgrader, turmeric washing and polishing machine etc.
b) Secondary processing
1. Drying: Drying is the oldest and cheapest method of preserva on of hor cultural produce.
Signiﬁcant informa on is available on the use of solar drier for drying of fruits, vegetables, planta on
crops and spices. However, medicinal and aroma c plants can be dried in solar drier, poly tunnel solar
drier or mechanical drier. Pre-treatments of fruits like peeling, slicing, blanching, sulphuring, etc, are
used for preparing fruit and vegetables for drying.
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2. Osmo c dehydra on: Osmo c dehydra on consis ng of par al removal of water by dipping in
sugar syrup prior to washing in a mechanical dehydrator is now a standard accepted prac ce for
prepara on of intermediate moisture products with acceptable sensory quali es. Some fruits not
otherwise ﬁt for drying owing to inherent high acid and astringent taste can also be dried by using this
technique. Fruits suitable for osmo c dehydra on include pineapple slices, mango slices, banana slices,
sapota, apricot, apple and grapes etc.
3. Processing of lesser u lized fruits: Large quan es of lesser u lized hor cultural crops like bael,
aonla, jack fruit, aloe vera etc cannot be consumed in fresh form without processing. They are known for
many therapeu c/medicinal and nutri ve proper es. Processing of such crops can play an important
role in sa sfying the demand for nutri ous, delicately ﬂavoured and a rac ve natural foods of high
therapeu c value.
4. Value addi on: The fruit and vegetables which can not be sold in the fresh market can be u lized for
prepara on of diﬀerent value added products. The value added products include juice, concentrate,
fruit based carbonated juices, canning, pulp extrac on, pickling, chutney and sauce making, preserves
and candies, beverages like squashes, ready to serve (RTS) drinks and appe zer etc from diﬀerent fruits
and vegetables.
5. Fermented products: Produc on of alcoholic drinks like cider, wine, vermouth, vinegar etc is now
an accepted prac ce for u liza on of diﬀerent fruits.
◦

Manufacture of champagne (sparkling wine), s ll wine and brandy from grapes is commercially
prac ced in the country.

◦

Other fermented beverages include cider, wine and vermouth from apple, plum, apricot, wild
apricot, peach, strawberry, banana etc.

6. By product waste u liza on: Fruit processing plants generate large volume of by products in the
form of pomace, seeds, stones/pits skin, peel which is thrown as a waste. Though such le over produce
s ll contain good propor on of nutrients which can be u lized to prepare large number of value added
products for industrial uses.

1.4.3 Steps in Food Processing
Ÿ In the manufacturing of most of the food, it goes through several common steps.
Ÿ They work on the same basic principles, but the speciﬁc details of each may be diﬀerent.
Source Ingredients
Delivery of Ingredients
Storage of Ingredients eg. in
hoppers, bins etc.
Weigh & Mix Ingredients Formula on
Mixture Shaped or Formed eg.
rolling, extrusion, cu ng etc.
Fillings Added
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Finish Applied
Cooked
Cooled
Packaged & Labelled
Stored usually on Pallets
Dispatched for Transporta on
Fig 1.4.1 Food processing steps

1.4.4 Processing and Preserva on Technologies used in
the Food Industry
Ÿ hea ng
Ÿ drying
Ÿ irradia on
Ÿ concentra on
Ÿ freezing
Ÿ chemical preserva on
Ÿ chilling
Ÿ fermenta on
Ÿ a combina on of these technologies

1.4.5 Value Chain in the Fruit and Vegetable Processing
Segment
The following ﬁgure illustrates the composi on of the value chain in the Fruit and Vegetable Processing
Segment:
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UNIT 4.1: Produc on Planning and Schedule
Output
Ÿ Beverages: Juices

Output
Ÿ Fresh fruits

Ÿ Jams, concentrates,
squash

Ÿ Frozen fruits and
vegetables

Ÿ Photo wafers or chips
Ÿ Pulp, slices

Ÿ Canned fruits and
vegetables

Farm produce

Grading

Mixing respec ve
fruit concentrate/
pulp/slice+sugar+
other ingredients

Sor ng

Temperatur
e control

Ÿ Frozen and
dehydrated products

Primary

Secondary

processing

processing

Cu ng

Trimming

Bo ling / cap
ping wherever
applicable

Distribu on

Sterilisa on Cooling, may Labelling
be washing

Fig 1.4.2 Various composi on of the value chain in the fruits and vegetable processing segment
Source: Food and Agriculture Organisa on, MOFPI, IMaCS Analysis

1.4.6 Fruit and Vegetable Processing in India
Ÿ India is the second-largest producer of Fruits and Vegetables (F&V), accoun ng for 82 million tonnes
and 10.9% of global fruit produc on, and 47 million tonnes, and 8.4% of vegetable produc on. The
prominent processed items are fruit pulps and juices, fruit-based ready-to-serve beverages, canned
F&V, jams, squashes, pickles, chutneys, and dehydrated vegetables. The major products processed
and exported are dried and preserved vegetables, mango pulp, pickle, and chutney.
Ÿ Some of the major companies in this segment are as follows:
Company

Products

Capital Foods

Frozen Foods

Dabur India Ltd

Jams, Pickles, Fruit Beverages

Godrej F&B

Fruit Juices, Fresh F&V (Retail)

Green Valley

Frozen Fruits and Vegetables

Hindustan Unilever Limited

Jams, Ketchup, Fruit Beverages
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Mafco

Frozen fruits and vegetables

Mother Dairy (Safal)

Frozen processed F&V

MTR Foods

Pickles, chutneys (Dips)

Priya Foods

Pickles, Fruit Juices

Tempta on Foods

Frozen fruits and vegetables, Purees

V.P.Bedekar & Sons Pvt. Ltd

Spices, Pickles, Fruit & Vegetables Foods, Gravy Mixes

Table 1.4.1 Leading companies in Fruits and Vegetable Processing
Source: Various secondary sources, media reports
Ÿ It is es mated that the level of processing in F&V is about 2% and the wastage is about 25%.
Ÿ Juices and drinks from F&V dominate the produce in the organized sector, whilst pickles dominate
the produce in the unorganized sector.
Ÿ Various segments of India’s food processing industry and examples of products produced in these
sectors are presented in the table below:
Sectors

Products

Dairy

Whole milk powder, skimmed milk powder, condensed milk, ice cream,
bu er, and ghee, cheese.

Fruits &
Vegetables

Beverages, juices, concentrates, pulps, slices, frozen & dehydrated products,
potato wafers/chips, etc.

Grains & Cereals

Flour, bakeries, starch glucose, cornﬂakes, malted foods, vermicelli, beer and
malt extracts, grain-based alcohol.

Fisheries

Frozen canned products mainly in fresh form.

Meat & Poultry

Frozen and packed –mainly in fresh from egg powder.

Consumer Foods

Snack food, namkeens, biscuits, ready to eat food, alcoholic and nonalcoholic beverages.

Table 1.4.2 Various segments of the food processing industry and their examples
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Exercise
Answer the following Ques ons
1. What is the signiﬁcance of the Skill Card?
2. What is food processing?
3. What are the diﬀerent sub-sectors of food processing?
4. List the various sub-sectors of the food processing industry.
Ac vi es
1. Iden fy a product that has a long shelf life (that can be preserved and stored) that you would like to
prepare, e.g., pickles, jams, squash, murabba, papad.
2. Try and make it diﬀerent from products already available in the market by using diﬀerent raw
ingredient(s) or consider using ar ﬁcial sweeteners partly instead of sugar. Make approximately 500
gm of the product. Try to use locally available fruits and vegetables/ fruit or vegetable peels e.g.,
watermelon rind, orange peel or lemon rind/ sweet lime rind, pumpkin seeds, melon seeds, dudhi
peel.
3. Make a list of vegetables/fruits, ingredients, preserva ves, utensils, gadgets, and medium of heat
required, and collect all.
Match the following

Secondary processing

…is the conversion of raw materials (crops) to food products

Primary processing

is the conversion of ingredients into edible products
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Standards and
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Unit 2.1 - Roles and Responsibili es of a SupervisorFruits and Vegetable
Unit 2.2 - Standards Opera ng Procedures in Fruits and
Vegetable Industry
Unit 2.3 - Prac cal
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UNIT 4.2: Manpower Planning
Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. State the roles and responsibili es of a Supervisor - Fruits & Vegetable Processing
2. Explain work progression
3. State the standard opera ng procedures in the food processing industry and its signiﬁcance
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UNIT2.1:
Unit
4.3:Roles
1.2:
Raw Material
Overview
and Responsibili
of the
Management
Food Processing
es of Supervisor-Fruits
Industry
and
Vegetable
Unit Objec ves
At the end of this module, the trainees will be able to:
1. Discuss the Roles and responsibili es of Supervisor-Fruits and Vegetables
2. Explain the nature of the job of the Supervisor-Fruits and Vegetables

2.1.1 Roles and Responsibili es of Supervisor-Fruits and
Vegetables
The Supervisor-Fruits and Vegetables Processing is responsible for supervising and coordina ng
produc on ac vi es, applying knowledge of produc on methods, processes, machines, and
equipment and direc ng ac vi es to workers engaged in produc on.
Du es at the workplace:
Ÿ The working and performance of all tools and machinery used for the produc on of fruits and
vegetable products such as washer, peeler, slicer, pulper, pasteurizer, drier, etc.
Ÿ Perform pre-start checks on all machinery for produc on and supervise,
Ÿ Plan produc on sequence,
Ÿ Plan batch size considering full capacity u liza on of equipment,
Ÿ Prepare indent for the issue of raw materials and packaging materials from store,
Ÿ Verify quality documents from the supplier and internal lab to ensure its conformance to
standards,
Ÿ Handle team and provide training,
Ÿ Documen ng and maintaining records of raw materials, process, and ﬁnished products related to
the produc on of fruit and vegetable food,
Ÿ Maintaining food safety, hygiene, and sanita on in the work area as per the standards.
A Supervisor- Fruits and Vegetable Processing on the job should be able to know and understand:
Ÿ How to apply organiza on standards, process standards, and procedures,
Ÿ Types of products produced by the organiza on,
Ÿ Job responsibili es/du es and standard opera ng procedures relevant to produc on planning
systems,
Ÿ Procedures and so ware are followed in the organiza on for produc on planning internal
processes like procurement, store management,
Ÿ Inventory management,
Ÿ Quality management and
Ÿ Key contact points for query resolu on, provision of wages, working hours as per organiza on
policy, food safety, and hygiene standards followed.
Ÿ The job holder is expected to know facts, principles, processes, and general concepts in a ﬁeld of
work and study.
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UNIT 4.4: Packaging Management
2.1.2 Skills Requirement in the Fruit and Vegetable
Processing Segment
Ÿ Professional skills- A Supervisor of Fruits and Vegetable Processing on the job should have
professional skills such as decision making, planning, and organizing, customer centricity, problemsolving, analy cal thinking, cri cal thinking, etc.
Large size units:
MBAs/EngineersGraduates
persons with 7-8 years industry
experience
Graduates in food technology,
diploma holder /Persons with 57years industry experience/Short
cer ﬁcate holders with
experience

Senior
Management

Procurement

Graduates in food technology,
diploma holder/Short cer ﬁcate
holders with experience
10th or 12th pass or people with
some experience

Sales and
marke ng

Opera ons
manager

Quality head

Regimal sales
oﬃcers

Supervisors

Lab
technologists

Operates

No educa onal
qualiﬁca ons/experience
qualiﬁca ons required

Helpers

Fig 2.1.1 Proﬁle of people employed in the Fruit and Vegetable Processing Segment
Source: IMaCS analysis
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UNIT 4.5: Prac cal
Ÿ Skill Pyramid

Fig 2.1.2 Skill Pyramid for the Food Processing Industry
Source: IMaCS analysis

2.1.3 Career Map of the Supervisor- Fruits and
Vegetable Processing
Level 10

Managing Director (COO)

Level 9

Manager (Unit Head)

Level 8

Head of Produc on

Level 7

Manager (Produc on)
Execu ve Produc on Line in Charge

Level 6
Food Regulatory Aﬀairs Manager
Supervisor- Fruits & Vegetable Processing
Level 5
Food
Processed
Regulatory
FoodAﬀairs
Entrepreneur
Manager
Technician- Fruits & Vegetable (Drying &
Dehydra on)

Level 4
Fig 2.1.3 Typical Career Progression
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Unit 2.2: Standards Opera ng Procedures in the Fruits
Processing Industry

Unit Objec ves
At the end of this unit, the trainees will be able to:
1. State the standard opera ng procedures in the food processing industry and its signiﬁcance

2.2.1 Standard Opera ng Procedure in the Food
Processing Industry
Ÿ Hazard Analysis & Cri cal Control Points (HACCP) and Food Safety plan are core to Food
Manufacturers. These facili es require some pre-requisite programs. Standard Opera ng
Procedures (SOPs) run based on pre-requisite programs.
Ÿ An SOP is deﬁned as a set of wri en instruc ons that document a food manufacturer’s rou ne or
repe ve ac vity. Speciﬁc to food manufacturing plants, the term SOP is commonly applied to
produc on, manufacturing. and support area processes, jobs. or ac vi es. For all sanita on-related
processes, jobs, or ac vi es, the term SSOP (Sanita on SOP) is held in reserve.

Fig 2.2.1 Food safety (HACCP) Pyramid
Ÿ The development and use of SOPs/SSOPs are essen al parts of successful food safety, quality, and
sanita on system, as they provide all basic informa on to the individuals required to properly
perform their jobs. Furthermore, the use of SOPs and SSOPs promotes quality through constant
implementa on of a process, task, or job. Also, if wri en, SOPs and SSOPs can minimize
miscommunica on and varia on between individuals or organiza ons.
Ÿ The term SOP may also be used synonymously with “protocol,” “job instruc on” or “work
instruc on.”
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2.2.2 Implica ons of a Food Recall
Ÿ The significance of the development and use of food plant SOPs/SSOPs cannot be overstated. 37.9
percent of all food recalls were due to undeclared allergens. In the course of the investigations, the
true cause of these recalls was traced to either an SOP/SSOP that did not exist or was insufficient or
to a non-compliance to one or more of the appropriate measures, including:
1. Good Manufacturing Practices
2. Label review
3. Residual chemical testing
4. Raw material testing
5. Sanitation
6. Housekeeping
7. Product process design
8. Rework
9. Hold and release
10. Recall procedures
11. Storage
12. Training
13. Product sequencing
14. Traceability
15. Supplier approval
Ÿ Also, to create harm and generating adverse publicity, recalls are expensive: the average cost
associated with these allergen-related SOP failures has been estimated at $10 million per recall.

2.2.3 Beneﬁts of SOPs
Besides help encouraging food safety and prevent food recalls, SOPs can do the following
Ÿ Serve as the basis for implemen ng an eﬀec ve program to include employee training as well as a
tool for on-the-ﬂoor instruc on and expansion.
Ÿ Iden fy control points, as well as their limits, to control and validate the process. Correc ve
ac ons and preven ve ac ons can be iden ﬁed to facilitate each process.
Ÿ Establish me, labour, and material requirements for a job or task.
Ÿ Be used as checklists by internal audit team members during audi ng the plant’s programs and
procedures.
Ÿ Finally, the beneﬁts of a valid SOP are reduced work eﬀort, along with improved comparability,
credibility, and legal defensibility.
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2.2.4 Developing and Maintaining SOPs/SSOPs
SOPs and SSOPs should adhere to the following food industry best practices.
Key Sections
The SOP/SSOP must be formatted in such a way that it provides all felicitous information so that an
employee with some knowledge of the area, equipment, and tools can read and perform the functions
of the task both safely and effectively
Title Page
Firstly identify the procedure name, an identification number, date of issue, and/or revision, and the
name of the applicable plant, division, and department to which the SOP applies. This section also
includes the signatures and signature dates of those individuals who prepared and approved the SOP.
Electronic signatures are acceptable for SOPs maintained on a programmed database.
Table of Contents
A table of contents is helpful for immediate reference and location of specific information, changes, or
updates. It is principally significant for lengthy or detailed SOPs/SSOPs.
Introduction/Purpose
This section will illustrate the meaning for the SOP/SSOP and allows the reader to better understand not
only the “how” but the “why” as well. Included here are any appropriate background information and
synopsis.
Responsibilities
This section will illustrate the list of accountabilities for all stakeholders, detailed by position.
Definitions
This section will illustrate a list of terms, phrases, words, or acronyms and their applicable meanings.
Since the reader will already have some knowledge of the task or equipment, only uncommon and
unfamiliar terms should be defined. For example, in a testing procedure, Listeria may not need to be
deﬁned, whereas, in an environmental monitoring procedure, Listeria may require deﬁni on.
Materials
This sec on illustrates the list of materials, equipment, checklists, and suppor ng documents required
to complete the ac vity or task.
Safety
This sec on includes a list of any personal injury or loss-of-life warnings, such as restricted space. This
sec on will explain what will happen if the procedure is not followed or is followed incorrectly.
Procedure(s)
Each process, task, or step to be taken in sequence will be listed in this sec on. One SOP/SSOP document
may contain several procedures for mul ple processes or sub-processes.
Training
List the training requirements for the SOP/SSOP as well as the frequency of training (i.e., one- me or
annually).
Documenta on
Iden fy the forms to be used and reports to be wri en, as well as the data and record storage loca on
and dura on.
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UNIT 5.2: Equipment Check and Maintenance
Compliance Veriﬁca on and Valida on
This sec on will describe any control steps and provisions for review and/or oversight. Veriﬁca on will
include a periodic review of the SOP/SSOP and corresponding ac ons like (Are we doing what we say we
are doing?). On the other hand, valida on will include a periodic review of the records, reports, and
other documenta on. (Are the goals of the SOP being accomplished?) All devia ons should be reported
and trended, and a correc ve ac on/preven ve ac on plan developed to address each opportunity.
References
This sec on gives informa on about the list of all cited regulatory, company, or facility references
Document Revision History
This sec on gives a list of all reviews, updates, and revisions made to the SOP/SSOP
Content
SOPs and SSOPs should be worded to be gladly understandable by a person knowledgeable about the
general concept of the procedure. One can use diagrams, ﬂow charts, pictures, and computer
screenshots to help break up long sec ons of text and to review a series of steps for the reader. These
visual aids mainly help in delivering training of the SOP/SSOP.
One should be careful to include all the necessary informa on without becoming too comprehensive.

2.2.5 Development Process
Ÿ When developing an SOP/SSOP, a subject ma er expert (SME) should prepare a wri en dra of the
procedure. This dra is then reviewed by other plant or area experts. The purpose of this review is to
solicit comments, sugges ons, and ideas for improvement and clariﬁca on.
Ÿ Once the SOP/SSOP has been dra ed, the content must then be veriﬁed. This is best accomplished
by having the SME “walk” through the procedure, on the ﬂoor, taking into considera on all key
parameters (e.g., me, equipment speed, sample loca on, etc.). Update the SOP/SSOP with all
necessary changes. Pictures, diagrams, ﬂow charts, and computer screenshots should be inserted at
this me.
Ÿ Once the SOP/SSOP is in ﬁnal dra form, an equipment or process expert, such as a training
supervisor, should perform the procedure as wri en. If possible, to best iden fy any gaps, conduct
more than one expert review. These experts will then provide the ﬁnal updates and reﬁnements
required to complete the SOP/SSOP.
Ÿ When ﬁnalized, the SOP/SSOP should then follow the appropriate approval process, as iden ﬁed in
the company’s policy and be published.
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2.2.6 Revisions and Reviews
Ÿ An SOP/SSOP is a changeable, “living” document. As such, to con nuously improve a process or task,
updates are required. Indeed, improvements should be ac vely required and changes o en made.
These must always be tracked and communicated eﬀec vely.

Ÿ Process, Job or Task Instruc on
Ÿ Set Goals and Priori es
Ÿ Establish Baselines

Ÿ Apply Lessons Learned
Ÿ Modify Procedures
Ÿ Conduct Training

Improve
Procedures

Develop
Procedures

Verify
and Validate
Procedures

Conduct
Procedures

Ÿ Monitor and Measure
Ÿ Gap Analysis (Find and Fix)
Ÿ Document Results

Ÿ Train and Educate
Ÿ Implement

Fig 2.2.2 Deming Circle
Ÿ “Con nuous improvement” cycle gives the best descrip on by a variant of the Deming circle, also
known as plan, do, check, act (PDCA). The Deming circle is an integrated, four-step method used for
the control and con nuous improvement of processes (Figure 2).
Ÿ The PDCA steps for each consecu ve Deming circle include the following four phases:
Plan (Develop Procedures)
Develop the SOPs and SSOPs, establishing the objec ves and processes essen al to delivering the
preferred results. This will, in turn, establish objec ves, priori es, and baselines to achieve.
Establishing these expecta ons makes completeness and accuracy of the SOP/SSOP a part of the
targeted improvement.
Do (Perform Procedures)
Perform the SOPs/SSOPs. In other words, execute the plan, conduct the process, and make the
product. Collect data for char ng, trending, and analysis.
Check (Verify & Validate Procedures)
Verify and validate the SOPs/SSOPs by studying the actual results, as depicted in the “Do” sec on. Do
the comparison of these results with the targets or objec ves from the “Plan” sec on. Look for
devia ons between the development and the implementa on of the SOP/SSOP. Making the Chart
can create it much easier to see trends over several Deming cycles.
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Act (Revise & Improve Procedures)
For each major diﬀerence between actual and planned results, once the root cause has been
determined, develop a correc ve ac on/preven ve ac on (CAPA) plan. It has to be determined
where to apply changes for the improvement of the process or product. If, a er one or two passes
through the Deming circle, the process does not improve, further reﬁne the CAPA plan to include
more detail in the next itera on of the cycle(s). Otherwise, more concentra on may be required in a
diﬀerent stage of the process.
SOP/SSOP revisions and updates should be categorized so that all the stakeholders understand the
amount of change that has occurred as well as the degree of employee training required with the
changes (Table 2.2.1)
Category 1

This is a new revised document. All required personnel must read this version
and complete the prescribed training.

Category 2

This is a revised document in which only the area of applicability has
changed. All newly impacted personnel required to follow content must read
this version and complete the prescribed training.

Category 3

This is a new revised document. All personnel required to follow content must
read this version.

Category 4

This is a revised document in which only the area of applicability has
changed. All newly impacted personnel required to follow content must read
this version

Category 5

No signiﬁcant changes made to document content no-requirement to read or
train.

Table 2.2.1 Example of SOP/SOP Revision Training Categories

2.2.7 Document Control
Ÿ Document control is the process of ini a ng, upda ng, changing, and “expiring” company
documents. All documents and records should be maintained in either an electronic or manual
system.
Ÿ At a prescribed me (i.e., immediately a er produc on, weekly, etc.), all documents and records will
be collected. Once compiled, all of the documents and records will then be stored in a short- term
records, in an area that will allow easy access for reference as needed.
Ÿ As archived records begin to exceed the maximum length of me for short-term storage, they will be
moved to a long-term storage loca on for a minimum of 2 years or shelf life plus 1 year, whichever is
longer. Local, state, and federal regula ons as well as customer necessi es may recommend a longer
period.
Clearance of expired documents and records should be followed on a scheduled basis and as per a
documented policy.
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2.2.8 Access
Ÿ Each SOP and SSOP must be easily accessible by employees. Therefore, the most up to date version
of the SOP and SSOP must be readily available. Access can be in the form of either a printed manual
or electronic access. If a printed manual is used, procedures and prac ces must be in the place that
ensures the manual is controlled and the updates done are current.
Ÿ For new employees or for employees working in an unfamiliar or new area, having a physical copy in
hand may be especially useful. This copy can be used as a quick reference for a new work assignment
or coaching ac vi es.
Ÿ Whether considered a protocol, work instruc on, or job instruc on, SOPs and SSOPs must be
integral and preliminary parts of all food manufacturing facili es’ food safety programs.
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Unit 2.3: Prac cal

Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Execute the roles and responsibili es as per the organiza on standard and norms

Material to be Used
Ÿ Flow Chart.

Knowledge and Understanding
Ÿ Work Flow-chart and personal a ributes

Method
Ÿ Understand/ assign the roles and responsibili es to be followed as per the work ﬂow chart given
below.

Fig 2.3.1 Roles and Responsibili es of the Supervisor- Fruits and Vegetable
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Observa on
Sl. No

Roles and Responsibili es of the SupervisorFruit and Vegetables

Has the func on been carried out as
per the speciﬁca ons?

Conclusion
Write your conclusion in the table below, based on your observa on.
Sl. No

Exercise
Answer the following Ques ons
1. Describe the skill pyramid for the food processing industry.
2. Men on two beneﬁts of developing an SOP.
3. Draw the Food safety (HACCP) pyramid.
4. Deﬁne Document Control.
Match the Following

SOPs/SSOPs

… list of terms, phrases, words, or acronyms and their applicable meanings.

Valid SOPs

…is a changeable, “living” document

Safety

...includes a list of any personal injury or loss-of-life warnings

Deﬁni ons

…reduces work eﬀort, along with improved comparability, credibility, and legal
defensibility.
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3. Ensure Prepara on
and Maintenance of
Work Area and Process
Machinery for the
Produc on of Fruits
and Vegetable Products
Unit 3.1 - Cleaning and Sanita on
Unit 3.2 - Cleaning Process for Machinery
Unit 3.3 - Equipment, Chemicals, and Sani zers Used
for Cleaning
Unit 3.4 - Waste Disposal
Unit 3.5 - Prac cal
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UNIT 6.5: Prac cal
Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. Deﬁne cleaning and sanita on
2. Explain diﬀerent types of Cleaning Processes
3. List Equipment, Chemicals, and Sani zers Used for Cleaning
4. Explain waste disposal management
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Unit 3.1: Cleaning and Sanita on

Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne cleaning
2. Categorize cleaning methods
3. Deﬁne sani za on
4. List the terminologies of sani za on
5. Classify sani za on

3.1.1 Cleaning
Ÿ Cleaning refers to the process of removing unwanted substances, like dirt, infec ous agents, and
other impuri es, from an object or environment. Cleaning occurs in many various contexts and uses
many various methods. Several occupa ons are dedicated to cleaning.
Ÿ Cleaning Methods:
1. Mechanical Cleaning This method is commonly known as clean-in-place (CIP). It does not need
disassembly or par al disassembly.
2. Clean-out-of-Place (COP) This method can be par ally disassembled and cleaned in specialized
COP pressure tanks.
3. Manual Cleaning This method needs total disassembly for cleaning and inspec on.

Fig 3.1.1 Cleaning methods
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3.1.2 Sani za on
Ÿ The meaning of Sani za on is to free from dirt, germs, etc., as by cleaning or sterilizing.
Ÿ Sani za on refers to various terminologies deﬁned as under:
◦

Sterilize means the destruc on and removal of all living organisms.

◦

Disinfect means the destruc on of vegeta ve cells (not spores).

◦

Sani ze means the reduc on of microorganisms to the permi ed level from the viewpoint of
public health.

Ÿ Types of sani za on
Usually, we can classify the sani za on in two broader categories:
1. Thermal Sani za on: This type of Sani za on includes the use of hot water or steam for a
speciﬁed temperature and contact me.
2. Chemical Sani za on This type of Sani za on includes the use of an approved chemical
sani zer at a speciﬁed concentra on and contact me.
Ÿ Essen al steps of sani za on

Inspec on, Iden ﬁca on,
Equipment Breakdown
Sweeping and Flushing
Washing
Rinsing
Sani zing
Rinse/Air Dry
Valida on

Fig 3.1.2 Steps of sani za on

3.1.3 Diﬀerence between Cleaning and Sanita on
Cleaning and Sanita on are diﬀerent because the cleaning steps refer to physical soil which is loose or
a ached to a surface. Sanita on is linked to microorganisms.
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Unit 3.2: Cleaning Processes for Machinery

Unit Objec ves
At the end of this unit, the trainees will be able to:
1. State the cleaning processes used to clean the work area and process machinery

3.2.1 Clean-In-Place (CIP)
Ÿ CIP is a method that is used for the internal cleaning of machinery. It does not involve the dismantling
of pipes, vessels, process equipment, ﬁlters, or ﬁ ngs. During this process, a sani zing agent is
circulated through the whole processing Unit with the assistance of a twig ball. The turbulence
created removes soil, ensuring the removal of bacteria and chemical residues.
Ÿ Tips for conduc ng an eﬀec ve CIP process:
1. Use the right vessels for the right process
2. Use the right cleaning and sani zing solu ons
3. Ensure correct ﬂow rate
4. Ensure all connec ons are clean
5. Monitor and verify the en re process

3.2.2 Clean-Out-Of-Place (COP)
COP is conducted at a cleaning sta on.
Ÿ This method generally includes the dismantling of the equipment. In this process, equipment and
Units are scrubbed with soap in COP tanks.
Ÿ A er this, to remove residual detergent or chemicals the tanks are rinsed again. Heat treatment or
sani zing agents are used to sani ze again the reassembled Equipment and Units.
Ÿ Tips for conduc ng an eﬀec ve COP process:
1. Follow the order of tasks
2. Use cleaning tanks as much as possible
3. Ensure tools used in COP do not lead to contamina on
Ÿ Food processing equipment and Units that undergo the COP process are:
1. Fi ngs
2. Gaskets
3. Valves
4. Tank vents
5. Grinders
6. Pumps
7. Knives
8. Nozzles
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3.2.3 Sterilising-In-Place (SIP)
SIP is the process through which equipment is sani zed a er the CIP process. It helps in elimina ng any
residual microbiological contamina on.
SIP is a combina on of three processes viz. steriliza on, disinfesta on, and sani za on.

Sterlisa on

{

uses steam for hot water

Disinfesta on

{

uses dinfectants or chlorine solu on

Sani sa on

{

uses soap solu on or washing soda

Fig 3.2.1 Sterilising-in-place (SIP) process
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Unit 3.3: Equipment, Chemicals, and Sani zers Used for
Cleaning

Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Iden fy diﬀerent Equipment, Chemicals, and Sani zers used for cleaning

3.3.1 Equipment used for Cleaning
Ÿ Every organiza on in the food industry follows a cleaning schedule. For instance, a processing Unit
may follow a weekly, monthly, or yearly cleaning schedule.
Ÿ To clean the processing Unit, the following equipment and tools are used:
1. Cleaning or washing tank
2. Cleaning knives and spoons
3. Cleaning or sani zing agents
4. Cleaning brushes and scrubbers
5. High spray nozzle jets

3.3.2 Types of cleaners and sani zing agents
Few common types of cleaners and sani zing agents which are used in cleaning food contact and nonfood contact surfaces are shown with the help of a given table:
Cleaning agents

Used for

Risk

Safety measures

Hypochlorite like potassium
hypochlorite, sodium
hypochlorite, and calcium
hypochlorite

Cleaning stainless steel food
contact surfaces

Leads to
corrosion

Ensure pH and
concentra on levels
are maintained

Liquid chlorine

Internal cleaning of stainlesssteel equipment and vessels

Leads to
corrosion

Ensure concentra on
levels are maintained

Hydrogen peroxide

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

Has a
strong
odour

Use in well-ven lated
and open spaces

Ozone

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

No risk
involved
since it
leaves no
residue

Safe to use

Table 3.3.1 Diﬀerent types of cleaning agents, related risk factors, and safety measures
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Unit 3.4: Waste Disposal

Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Explain waste disposal management

3.4.1 General requirements
Systems should be placed in such a way that the waste materials are iden ﬁed, collected, removed, and
disposed of in a manner that prevents contamina on of products or produc on areas.

3.4.2 Containers for Waste and Inedible or Hazardous
Substances
Containers for waste and inedible or hazardous substances shall be:
a. identified for their intended purpose;
b. located in a designated area;
c. constructed of impervious material which can be readily cleaned and sanitized;
d. closed when not in immediate use;
e. locked where the waste may pose a risk to the product.

3.4.3 Waste Management and Removal
Ÿ Provision shall be made for the segrega on, storage, and removal of waste.
Ÿ Accumula on of waste shall not be allowed in food-handling or storage areas. Removal frequencies
shall be managed to avoid accumula ons, with a minimum daily removal.
Ÿ Labelled materials, products, or printed packaging designated as waste shall be disﬁgured or
destroyed to ensure that trademarks cannot be reused. Removal and destruc on shall be carried out
by approved disposal contractors. The organiza on shall retain records of destruc on.
Ÿ Accumula on of waste, non-edible by-products, and other refuse shall not be allowed in foodhandling or storage areas.
Ÿ Removal frequencies shall be managed to avoid accumula ons and overﬂow in food handling, food
storage, and other working areas and the adjoining environment except so far as is unavoidable for
the proper func oning of the business, with a minimum daily removal.
Ÿ No waste shall be kept open inside the premise and shall be disposed of as per local rules and
regula ons including those for plas cs and other non-environment friendly materials. Records for
the disposal shall be available.
Ÿ Waste stores must be kept appropriately clean and free of pests. If the waste disposal is outsourced,
it has to be done through approved contractors only and the records shall be maintained.
Ÿ The disposal of sewage & eﬄuents (solid, liquid & gas) shall conform with standards laid down under
Environment Protec on Act, 1986 & the local rules, wherever prevalent.
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3.4.4 Drains and Drainage
Ÿ To avoid the risk of contamina on of materials or products, drains shall be designed constructed and
located in the same manner. Drains shall have a capacity suﬃcient to remove expected ﬂow loads.
Drains shall not pass over processing lines.
Ÿ Drainage direc on shall not ﬂow from a contaminated area to a clean area.
Ÿ In general, if drains are present, the surrounding ﬂoor should be properly sloped for eﬀec ve
drainage and kept dry under normal condi ons.
Ÿ Drainage & sewage system should be equipped with appropriate traps and vents to eﬀec vely
capture contaminants such as sewer gases, pests, etc.

3.4.5 Colour Coded Bins/Containers for Wet and Dry
Disposable Items

Fig 3.4.1 Color-coded bins
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Unit 3.5: Prac cal

Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Check if the machines and tools required for produc on are in working condi on
2. Clean process machineries using recommended cleaning agents and sani sers
3. Demonstrate the appropriate method for cleaning and maintaining the work area
4. Exhibit that the work area is safe and hygienic for food processing

3.5.1 Prepare and Maintain Process Machinery
Material to be Used
Ÿ SOP
Ÿ Safety manual

Knowledge and Understanding
Ÿ Prepare and maintain work area and process machineries for produc on.

Method
Ÿ Prepare the list of machineries present in the processing unit.
Ÿ Execute the cleaning of equipment and machineries as per the SOP.
Ÿ Refer to the manufacturers’ manual for recommended cleaning agents and sani sers.
Ÿ Execute CIP for the internal cleaning of the machines and equipment.
Ÿ Carry out the COP for the parts like ﬁ ngs, gaskets, valves, tank vents, grinders, pumps, knives and
nozzles as per company SOP.
Ÿ Carry out SIP process to sterilise, disinfect and sani se the machineries.
Ÿ If required apply high air pressure cleaning by removing the equipment parts and replacing them
a er cleaning.
Ÿ Check for cleaning eﬃciency by swab test or rinse test.
Ÿ Apply oil and grease to the required parts as part of rou ne maintenance.
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Pre-Clean

Wash

Rinse

sani ze

Final Rinse

Dry

Ÿ Scrape/wipe/swipe away food par cles and other physical par cles.
Ÿ Rinse with Potable Water.
Ÿ Use hot water and Detergent to remove grease and dirt.
Ÿ Soak if required.

Ÿ Rinse oﬀ any loose dirt and detergent.

Ÿ Use disinfactant to remove any remaining bacteria

Ÿ Wash oﬀ sani zer

Ÿ Drip dry/blow dry or any appropriate method.

Fig 3.5.1 Steps in Cleaning Procedures
Precau ons:
Ÿ Ensure machines are unplugged from the power source before cleaning.
Ÿ Make sure that a er cleaning the machines and equipment are ready for use.
Ÿ Report any discrepancies in the equipment or machineries to the supervisor/ required authority.

Observa on
Sl. No

Name of the ac vi es

Time taken to conduct the process
(hrs)

43

Par cipant Handbook

Conclusion
Write your conclusion in the table below, based on your observa on.
Sl. No

Parts used for CIP

Parts used for COP

Parts used for SIP

3.5.2 Prepare and Maintain Work Area
Material to be Used
Ÿ Cleaning agents (like hypochlorite, liquid chlorine, hydrogen peroxide, and ozone, etc.)
Ÿ Sani sers
Ÿ Disinfectants
Ÿ Floor area layout

Knowledge and Understanding
Ÿ Prepare and Maintain Work Area and Process Machineries.

Method
Ÿ Follow the cleaning and sani sa on SOP for work area cleaning.
Ÿ Refer to the SOP and manufacturers’ instruc ons for appropriate cleaning agents, sani sers and
cleaning procedure.
Ÿ Take the tools, trolleys, crates, utensils etc. available at the processing unit to the designated areas
for cleaning.
Ÿ Rinse with potable water and cleaning agents to wash them perfectly.
Ÿ Sterilise the tools and other equipment for next use with 500 ppm sodium hypochlorite or the
recommended disinfectant as per the SOP.
Ÿ Remove gross debris from surfaces of work area.
Ÿ Apply detergent solu on to loosen soil and bacterial ﬁlm and hold them in solu on or suspension.
Ÿ Rinse with potable water to remove loosened soil and residues of detergent.
Ÿ Disinfect with subsequent rinsing (where necessary) as per manufacturers’ instruc on.
Ÿ Dry clean using appropriate methods like blow dry for removing and collec ng the residue and
debris. (For e.g.: loosened threads from dusters, crumbs and burnt products etc.)
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Ÿ Check pest control measures are in place and work area is pest free.
Ÿ Check that water waste is going to an Eﬄuent Treatment Plant (ETP).
Ÿ Check that solid waste is properly going into the solid waste treatment plant or compos ng unit.
Ÿ Place the sani ser and disinfectant in the designated store area a er using it.
Area/Items

Frequency

Equipments, cleaning
agents and sani zers

Cleaning
method

Person
responsible

Structure
Floors

End of each day or as
frequently required

Brooms, damp mop,
brush, detergent and
sani ser

1.
2.
3.
4.

Walls,
windows,
Ceiling

Monthly or as
required

Wiping cloth, brush
and detergent

1.
2.
3.
4.

Food Contact Surfaces
Work tables
and sinks

A er use

Wiping cloth,
detergent and sani ser

1.
2.
3.
4.

Table 3.5.1 Sample Work Area Cleaning SOP
Precau ons:
Ÿ Always wear protec ve gloves and goggles when recommended.
Ÿ Before using hypochlorite, and liquid chloride, ensure that pH and concentra on level is maintained
as per the SOP.
Ÿ Ensure that the area is well ven lated while using hydrogen peroxide.
Ÿ Always read the instruc ons on the label before use, even if it’s a product you use regularly. You don’t
want to accidentally use the product in the wrong area or use it incorrectly.
Ÿ Always note the warning symbols and safety precau on symbols displayed in the work area and
follow them.
Ÿ Never store chemicals near food, food storage areas or any tools or equipment that will touch food.
Keep them under lock in a designated area only for cleaning tools and chemicals.
Ÿ Never leave chemicals on or near a food prepara on area. That includes on top of counters, stoves,
etc.
Ÿ Do not store chemicals above food prep areas, kitchen sinks or drain boards.
Ÿ Store chemicals in their originally labelled containers and make sure they are closed properly.
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Ÿ Never use food storage containers to store, transport or mix chemicals.
Ÿ Always spray chemicals holding the spray nozzle away from you.
Ÿ Never mix two diﬀerent chemicals together.

Observa on
Sl. No

Name of food
contact surfaces

Name of the
cleaning agent used

Amount of cleaning
agent used

Name of
sani sers used

Conclusion
Write your conclusion in the table below, based on your observa on.
Sl. No

Ac vi es conducted to make work area clean and safe

Iden ﬁca on of food and non-food contact surfaces

Exercise
Answer the following Ques ons
1. Explain the diﬀerence between cleaning and sani za on
2. State diﬀerent cleaning processes
3. What are the diﬀerent cleaning methods?
4. Outline the personal protec ve equipment’s used in the kitchen
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4. Plan Produc on of
Fruit and Vegetable
Products
Unit 4.1 - Produc on Planning and Scheduling
Unit 4.2 - Planning of Manpower
Unit 4.3 - Raw Material Management
Unit 4.4 - Packaging Management
Unit 4.5 - Prac cal
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Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. Deﬁne produc on planning and schedule
2. Explain manpower planning and its needs
3. Explain the raw material management
4. Determine the packaging material management
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Unit 4.1: Produc on Planning and Scheduling

Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne produc on planning
2. List the objec ves of produc on planning
3. Deﬁne the produc on schedule
4. Explain the four Components of Produc on Scheduling
5.

Explain the role of a Supervisor in Produc on Scheduling

4.1.1 Meaning of Produc on Planning
According to Ray Wild, "Produc on Planning is concerned with the determina on, acquisi on, and
arrangement of all facili es necessary for future opera ons”
This is explained below:
Ÿ Firstly, to determine the requirement of the men, material, and opera ons.
Ÿ Secondly, to acquire the material, men from the best source at the right place, the right me, and
the right price. It should be acquired in an op mum and eﬀec ve manner.
Ÿ Thirdly, to arrange all the facili es necessary for future opera ons in the best possible manner.

Fig 4.1.1 Steps of Produc on Planning
Produc on planning deﬁned as ﬁxing the targets and es ma ng the requirements of the resources
required to achieve these goals. Under this, a detailed plan is made to achieve the produc on goals in an
economic, eﬃcient manner and on a mely basis. Each step in the produc on process is forecasted. The
problems are forecasted, to remove any kind of problems which can occur in the produc on process.
This also aims at removing the causes behind the wastage of resources.
Produc on planning focuses on two major ques ons which are:
1. What work should be done?
2. How much me will it take to perform the work?
Therefore, produc on planning focuses on how to decide the ways and means of produc on. It provides
the direc on. It is based on sales forecas ng. It is a prerequisite of produc on control.
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Ÿ Objec ves of Produc on Planning

Fig 4.1.2 Objec ves of Produc on Planning
1. To ﬁnd out the need for men, materials, and equipment:
To ﬁnd out the ideal and op mum requirement of men, materials, and equipment. It should not be
under or over resourced.
2. To produce various inputs at the right me and in the right quan ty:
The inputs should be acquired, processed and produced at the right me and in the right quan ty
3. To u lize various inputs in an op mum and economical manner:
The inputs should be produced in such a way that there should be a minimum wastage of resources.
It should be planned in such a way that it should be cost-eﬀec ve.
4. To arrange produc on schedules based on the needs of the marke ng department:
Produc on schedules should be planned based on the projec ons of the marke ng department.
The supervisor should plan and execute the schedule based on the requirements of the marke ng
department.
5. To provide for adequate stocks to deal with con ngent events:
Produc on planning aims at planning adequate stocks in con ngent events like earthquakes, or
pandemics to deal with uncertain situa ons and mes to meet the demand and requirements
6. To keep informa on processes updated:
Produc on planning aims at processing and acquiring the informa on at the right me and needs
to be updated.

50

Supervisor- Fruits and Vegetables Processing

UNIT 8.3: Gender and Disability Sensibility
4.1.2 Meaning of Produc on Schedule
The produc on schedule originates from the produc on plan. The produc on schedule is a plan which
speciﬁes the opera on func on of the speciﬁc me frame to produce a certain quan ty of an item.
In the case of large ﬁrms, the produc on schedule is created in the produc on planning department,
while in the case of a small ﬁrm, a produc on schedule may be developed by the produc on scheduler
or even a line supervisor.
Deﬁni on of the Produc on schedule
The produc on schedule refers to a metable prepared for the use of resources and processes required
by a business to produce goods or provide services. Produc on schedule can be modiﬁed on various
factors such as large customer orders, to accommodate resource changes, to reduce costs, and to
increase overall produc on eﬃciency.

4.1.3 Four Components of Produc on Scheduling

Fig 4.1.3 Objec ves of Produc on Planning
1.

Planning- This is the most important component of produc on scheduling. This component deals
with the most crucial step in produc on scheduling which is deciding in advance what should be
done in the future. The most important thing, to begin with, is a plan, without planning nothing can
be achieved. Produc on scheduling cannot take place in the absence of a plan. An eﬀec ve
produc on scheduling can be prepared through charts or various other visual representa ons.

2.

Rou ng- Produc on rou ng is the process that determines the path or way that a product should
follow. This route clearly deﬁnes the path, beginning from raw material ll it gets transformed into a
ﬁnished product. The primary objec ve of this component is to ﬁnd out and execute the sequence
of opera ons in the produc on process most economically and eﬀec vely.
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3.

Scheduling- Scheduling is linked with the me and date that the opera on must be completed.
Scheduling is an important and pivotal part of produc on scheduling. It lays the founda on and
groundwork for all of the steps within the produc on process.

4.

Dispatching- Dispatching is linked to the process of ini a ng produc on with a preconceived
produc on plan. Dispatching is related to giving a prac cal shape to an overall produc on plan.
This will also involve issuing any orders and instruc ons and other important informa on about
produc on.

4.1.4 Role of Supervisor in Planning the Schedule
A produc on schedule is prepared and executed by the supervisor. He is responsible for even
monitoring whether the schedule is executed by the team members as per the same standards and me
frame.
Steps involved in planning the schedule:
Ÿ Collect the schedule plan.
Ÿ Conﬁrm the availability of raw material, manpower, u lity, etc.
Ÿ Taking conﬁrma on based on the prerequisites and then make a schedule and communicate
with team members and stakeholders.
Ÿ Start the schedule with stakeholders.
Ÿ Execute the schedule plan-check at the end of the schedule that all the parameters have been
achieved or not.
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Unit 4.2: Planning of Manpower
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne manpower planning
2. List the main areas of es ma on of manpower
3. Outline the 9 main strategic processes for manpower planning
4. Explain the 3 basic elements of manpower planning
5. Describe the need for manpower planning

4.2.1 Meaning of Manpower Planning
Manpower planning refers to a process that es mates the ideal number of people required for
comple ng a project, task, or goal within me. Manpower planning involves various variables like the
number of personnel, diﬀerent types of skills, me, etc. it is a con nuous process that is never-ending in
nature. It makes sure that the business has the op mized resources available when required taking into
considera on the upcoming future projects and also the replacement of the outgoing employees. It is

4.2.2 Areas of Es ma on of Manpower
The main areas of es ma on of manpower are the following:
1. The total range of personnel and their types, nature of work, wages, etc.
2. An exact job-descrip on for each posi on of the employee
3. The age distribu on, qualiﬁca ons, level in, etc., of the personnel.
4. Es ma on of short, medium, and long- me period manpower needs.

Total range of personnel to be had and
their types, nature of work, wages etc.

An exact job-descrip on for each
posi onof employee running in special
departments.

Main areas of
es ma on of
manpower
Age distribu on, qualiﬁca ons, revel
in etc., of the personnel.

Es ma on of short, medium and
long- me period manpower needs.

Fig 4.2.1 Areas of es ma on of manpower are the following
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4.2.3 Strategic Processes for Manpower Planning
-Introduc on
Ÿ Manpower planning refers to an endless process within the sense that the work of es ma ng
demand for and provide of employees is required to be carried on as long as the organiza on carries
on its business. The method of manpower planning is one of the most important, pivotal, complex,
and con nuing managerial func ons.
This process seeks to conﬁrm that the people with the right slot in the desired number are placed at
the proper me within the organiza on.
Ÿ Nine strategies for manpower planning which are stated as follows:
1. To collect, maintain, and interpret related informa on linked with human resources.
2. To review manpower objec ves and requirements periodically.
3. To develop procedures and techniques to determine the requirements of diﬀerent types of
manpower over some me.
4. To develop measures for the u liza on of manpower along with independent valida on, if
possible.
5. To apply relevant techniques for the eﬀec ve alloca on for improving manpower u liza on
properly.
6. To conduct surveys for determining the factors hampering the contribu on of individual as well
as of the groups in the organiza on for modifying or removing those handicaps.
7. To develop and employ methods of economic assessment of human resources, reﬂec ng its
features as an income generator and cost.
8. To evaluate the procurement, promo on, reten on, etc., of the eﬀec ve manpower resources
about the forecast of manpower requirements of the organiza on.
9. To analyze and control organiza onal processes and structure for encouraging maximum
individual and group performance without incurring excessive costs.
Ÿ Basic Elements of Manpower Planning:
The process of manpower planning consists of three elements:
Forecas ng
Demand

3 Basic
elements
Matching Human
Resource
Requirements
with Availability

Analyzing Human
Resources Supply

Fig 4.2.2 Basic elements of manpower planning

54

Supervisor- Fruits and Vegetables Processing

1. Forecas ng Demand
The ﬁrst and star ng point in manpower planning is to es mate the number of employees ideally
required in opera on, func on, or department in the organiza on. The personnel should not be
overstaﬀed or understaﬀed. It should be op mally staﬀed.

2. Analysing Human Resources Supply
The demand for human resources in an organiza on is determined by exis ng human resources in the
organiza on and the external market. This a common prac ce that every organiza on follows is they
start ﬁnding human resources from within the organiza on.

3. Matching Human Resource Requirements with Availability
Requirement and availability of human resources is predicated on con nuous checking (human resource
audit) of the use of the present resources, manpower wastage (poten al losses). It also takes into
considera on how a company is involved in collec ng, maintaining, analysing, and repor ng informa on
on people and jobs (human resource informa on system).

4.2.4 Need of Manpower Planning
1. Shortages and surpluses can be iden ﬁed so that quick ac on can be taken wherever required.
2. All the recruitment and selec on programs are based on manpower planning.
3. It also helps to reduce the labour cost as excess staﬀ can be iden ﬁed and thereby overstaﬃng can
be avoided.
4. It also helps to iden fy the available talents in a concern and accordingly training programs can be
chalked out to develop those talents.
5. It helps in the growth and diversiﬁca on of business. Through manpower planning, human
resources can be readily available and they can be u lized in the best manner.
6. It helps the organiza on to realize the importance of manpower management which ul mately
helps in the stability of a concern.
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4.2.5 Annual Demand for and Supply of Skilled Human
Resources in Organised Sector in Food Processing
Industry
Category

Required Annual Demand

Food Technologists – PG

2,384

Food Technologists

5,363

Diploma

4,768

ITI/ITC

4,768

Short-term course trained personnel with
educa on below 10th/12th standard

95,351

Total

112,633

Table 4.2.1 Annual demand for skilled human resources
Source: IMaCS analysis
Category

10th Plan Period

2008 to 2014

Post Graduates (PG) in Food Technology

1,000

1,700

Graduates in Food Science/Technology

900

1,530

Graduates in Food Science and Quality Control

600

1,020

Diploma

600

1,020

Cer ﬁcate (ITI/ITC)

2,500

4,250

Short-term courses

6,400

10,880

Total

12,000

20,400

Table 4.2.2 Annual supply of skilled human resources
Source: Assessment of Requirement of Food Technologists, Managers, and Entrepreneurs for the
Food Processing Industries’, IAM
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Unit 4.3: Raw Material Management
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Explain the management of purchased materials
2. Describe Materials management

4.3.1 Management of Purchased Materials

General requirements
Selec on and management
of suppliers

Incoming material requirements
(raw/ingredients/packaging)
Fig 4.3.1 Steps of management of purchased materials

1. General Requirements
Purchasing of materials that impact food safety shall be controlled to conﬁrm that the suppliers used
have the poten al to fulﬁl the desired requirements. The incoming materials should be veriﬁed to
speciﬁed purchase requirements.

2. Selec on and Management of Suppliers
There shall be an outlined process for the choice, approval, and monitoring of suppliers. The method
used shall be jus ﬁed by hazard assessment, including the poten al risk to the ul mate product, and
shall include:
a) assessment of the supplier’s ability to sa sfy quality and food safety expecta ons, requirements
and speciﬁca ons;
b) descrip on of how suppliers are assessed;
c) NOTE samples of an outline of how suppliers are assessed include:
Ÿ audit of the supplying site before accep ng materials for produc on;
Ÿ appropriate third-party cer ﬁca on.
d) monitoring the performance of the supplier to assure con nued approval status.
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NOTE:
1. Monitoring includes conformity with material or product speciﬁca ons, traceability,
fulﬁlment of COA (Cer ﬁcate of Analysis) requirements, sa sfactory audit outcomes.
2. The inspec on frequency and scope will be supported by the hazard presented and
therefore the risk assessment of the par cular suppliers.

3. Incoming Material Requirements (Raw/Ingredients/
Packaging)
Delivery vehicles shall be checked before, and during, unloading to verify that the standard and safety of
the packaging material has been maintained during transit. Materials shall be inspected, tested, or
covered by COA to verify conformity with speciﬁed requirements before acceptance or use. The tac c of
veriﬁca on shall be documented.

4.3.2 Materials Management
Ÿ Materials Management is the process that involves four func ons of management which are
planning, direc ng, controlling, and coordina ng. These ac vi es are concerned with materials and
inventory requirements, from the purpose of their incep on to their introduc on into the
manufacturing process.
Ÿ Materials Management is a basic func on of the business that adds value to the merchandise itself.
Ÿ Materials Management includes all ac vi es related to materials except those directly concerned
with designing or manufacturing the merchandise.
Ÿ Materials Management deals with controlling and regula ng the ﬂow of fabric in relevance changes
in variables like demand, prices, availability, quality, delivery schedules, etc.
Ÿ Thus, material management is a vital func on of an organiza on covering various aspects of the input
process, i.e., it deals with raw materials, procurement of machines, and other equipment necessary
for the assembly process and spare parts for the upkeep of the plant.
Ÿ In a produc on process, materials management is o en considered as a preliminary to the
transforma on process.
Ÿ It involves planning and programming for the procurement of consumer and capital goods of desired
quality and speciﬁca on at a reasonable price and at the speciﬁed me.
Ÿ Purchasing is important to maintain the op mum level of raw materials inventory.
Ÿ The purchasing should be aligned with the requirements. It must coordinate the ﬂow of materials
into the produc on process on me and in the right quan es. Purchasing should not be done in
excess in case of those fruits and vegetables where shelf life is very short.
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UNIT 9.2: Decision-Making Skills
4.3.3 Factors that Complicate the Purchase and Raw
Material Include
1. Lead Time
Time interval can aﬀect delivery looking at what's purchased. In some cases, like in complex
subassemblies or electronics components, the vendor’s component lead mes for his or her
produc on cycle are a necessary factor to think about.

2. Mode of Produc on
A company’s mode of produc on also can impact the purchasing plan and therefore the staple level.
For Make to Stock (MTO) goods, consistent and established pa erns are leveraged to plan to
purchase. except for Make to Order (MTO) items, where materials don't seem to be purchased un l
needed, a staple is more episodic. As a result, diﬀerent prac ces and expecta ons are employed to

3. Long/Short Supply Chain Legs
A reality of the world sourcing economy is that buying is further complicated by long and short supply
chain legs. Purchasers of raw materials must balance locally sourced materials with low minimum
requirements against materials purchased from overseas suppliers that may likely carry higher
minimums. This further complicates material cos ng as “landed costs” must be factored into the

Fig 4.3.2 Factors of management of purchased raw material
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UNIT 9.3: Listening Skills
4.3.4 Keeping Track
Ÿ All these factors demonstrate the importance of keeping track of raw materials inventory. As a cri cal
part of a gently balanced ecosystem, managing raw materials inventory can make or break the
provision chain eﬀort. Since the material plan and buying coordinate to deliver raw materials, there
are several issues to observe for and manage:
Ÿ Overstock: Overstocking may result from many factors outside of the standard slowdown so as
posi on, including
a) Overly op mis c forecas ng from sales.
b) Early arrivals against quoted lead mes from overseas volume vendors.
c) Miscalcula on of safety stock supported by historical data that's not valid or on the anecdotal or
“gut” ins nct of planners.
Ÿ Understock: Understocking can also result from several various factors and threaten produc vity
through the strike. These factors include:
a) Under-forecas ng because of missed seasonal trends.
b) Longer than quoted lead mes because of weather, or because of freight, customs, or
transporta on issues not factored into the materials plan.
c) Shortages from “short leg” supply vendors who could also be local but aren't given enough me
to react when orders build as schedulers and planners defer these purchases on a more JIT basis.

60

Supervisor- Fruits and Vegetables Processing

Unit 4.4: Packaging Management
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne packaging
2. Iden fy diﬀerent types of packaging materials used for fruits and vegetables
3. State the process of packaging fruits and vegetables in India

4.4.1 Introduc on to Packaging
Ÿ Packaging fresh fruits and vegetables are one of the more important steps in the long and
complicated journey from grower to consumer.
Ÿ Packing and packaging materials contribute signiﬁcant costs to the produce industry; hence packers,
shippers, buyers, and consumers must have a clear understanding of the wide range of packaging
op ons available.
Ÿ The packaging is deﬁned as a mean or system by which fresh produce or processed product will reach
from the produc on centre to ul mate consumers in safe and sound condi on and at an aﬀordable
price.

4.4.2 Factors to Consider while Packaging Materials
Materials used for packing baked products are selected if they are:
1. Durable and high quality
2. Cost-eﬀec ve and convenient
3. Tamper-evident and secure
4. Environment-friendly and legally compliant
5. Comes with quality customer service

4.4.3 Types of Packaging
Packaging can be classiﬁed in several ways, the most important one is by stages of the distribu on system
for which it is primarily intended.
1. Consumer/unit packaging: The package in which consumers receive the produced is called
consumer packaging. There are several kinds of consumer packages, such as bags, trays, sleeve
packs, etc.
2. Transport packaging: This is a shipping unit that provides containment and protec on to goods
during handling, storage, and transporta on. Example: wooden boxes, corrugated ﬁbreboard
boxes, plas c crates, sacks, pallets, etc.
3. Unit load packaging: This includes a Combina on of boxes, cartons, packages, pails, etc., into one
load (such as a pallet) for ease of handling, iden ﬁca on, and transporta on.

61

Par cipant Handbook

4.4.4 Methods of Packaging in India
Ÿ The packaging line begins with the unloading of harvested produce. Bulk bins of 200-500 kgs
capacity are used in big packaging houses, but in India reusable plas c crates are used. Freshly
harvested produce is stacked up for interim storage, which may serve several purposes depending on
the produce. Visual defects appear several hours later and can be detected.
Ÿ The most important process in fresh produce is respira on, biochemical oxida on of all living cells.
Respira on rate is propor onate to temperature, approximately doubling every 10 degrees
cen grade. High respira on increases the temperature and shortens the shelf-life. Pre-cooling refers
to several prac ces where the temperature of the freshly harvested produce is quickly lowered to
shorten the period of ini al high respira on rate as well as to reduce the loads on the long-term cold
storage facili es.
Ÿ There are two pre-cooling methods:
1. Hydro cooling
2. Vacuum cooling
Ÿ The product is subjected to a cleaning process, which begins with soaking tanks where dirt clods and
pes cide residues are so ened and diluted by a warm or cold solu on of water, detergent, and
disinfectants.
Ÿ The produces are then treated by fungicide treatment if any. and dried by air streams from overhead
fans
Ÿ Then undersized produce (cults) is eliminated and sent for conver ng (pre-sizer stage). Then the
grading process follows.
Ÿ The packaging opera on usually starts with se ng up of containers. The par cular type of package is
used depending on the shape and perishability of the product.
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Unit 4.5: Prac cal
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Demonstrate how to plan the produc on process

4.5.1 Planning Produc on
Material to be Used
Ÿ Produc on process chart

Knowledge and Understanding
Ÿ Produc on planning of Fruits and Vegetable.

Method
Ÿ Every organiza on has a standard opera ng procedure (SOP) follows a produc on procedure:
Produc on schedule
Equipment performance check
Raw material management
Batch size and machine capacity
Priori ze the work order
Processing
Packaging of the ﬁnished products
Fig 4.5.1 Produc on Flow Chart
Ÿ Check the produc on schedule of the day and note it down in your notepad.
Ÿ Check that required machineries are performing well and ready for produc on.
Ÿ Check the availability raw materials.
Ÿ Priori se the lot which has to be delivered urgently as per the SOP and stock rota on system (FIFO
and FEFO) as applicable.
Ÿ Iden fy the packaging materials required as per the SOP. Once the product is ready, send it for
packaging and storage.
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Precau ons:
Ÿ Follow the produc on schedule and the me for each process parameter as speciﬁed.
Ÿ Follow the SOP for the packaging material to be used.
Ÿ Follow the FIFO and FEFO stock rota on system as speciﬁed in the SOP/produc on schedule.

Observa on
Sl. No

Planning Steps

Equipment to be used

Time to ﬁnish the ac vity

Conclusion
Write your conclusion in the table below, based on your observa on.
Sl. No

Batch Details

Batch Size

Produc on
Time

Exercise
Answer the following Ques ons
1. Deﬁne produc on planning.
2. How will you execute a schedule as a supervisor?
3. What are the components of the planning schedule?
4. Deﬁne manpower planning
5. List the main areas of es ma on of manpower
6. Outline the 9 main strategic processes for manpower planning
7. Explain the 3 basic elements of manpower planning
8. How will you iden fy the need for manpower planning?
9. Explain the management of purchased materials
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5. Supervise Produc on
of Fruits and
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Unit 5.1 - Unit Opera ons in Fruit and Vegetable
Processing
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Unit 5.3 - Prac cal
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Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. Recognize the types and salient features of Opera ons in a Fruit and vegetable processing Unit
2. Understand the importance and elements of pre-start-up checks
3. Understand equipment maintenance and hygiene procedures
4. List the Methods of preserva on used for fruits and vegetable Units
5. Understand the post-harves ng handling techniques for vegetables and fruits
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Unit 5.1: Unit Opera ons in Fruit and Vegetable Processing
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Learn the types of opera ons in a fruit and vegetable processing Unit
2. Understand the importance and tools involved in opera ons

5.1.1 Raw Material Handling
Ÿ Raw Material Handling for a fruit and vegetable processing Unit includes opera ons related to
receiving, cleaning/washing, sor ng, grading, peeling, halving, slicing, blanching, etc. for
prepara on of processing.
Ÿ During the discharge of these opera ons, focus points involve:
1. Maintaining sanitary condi ons
2. Aba ng product loss
3. Preserving raw material quality like physical appearance and nutri onal contents
4. Curtailing microbial growth
5. Diminishing detrimental changes to product quality during handling.
Selec ng and Receiving of Raw Material
Sl. No

Planning Steps

1.

Harves ng of the Batch is mely- So Ripe stage

2,

Harves ng of vegetables, except for peas, beans, etc are harvested when mature so that
they withstand cooking during steriliza on.

3..

Vegetables should be tender and free from soil and dirt

4.

Fruits should be ripe but ﬁrm.

5.

The batch should be evenly matured

6.

It should be free from blemishes, insect damage, or malforma on

Table 5.1.1 Checklist of criteria for selec ng and receiving of raw material
Washing/Cleaning
Ÿ Cleaning as a Unit opera on ensures the removal of contaminated materials from the food so that it is
in a suitable condi on processing.
Ÿ Cleaning can be performed by Wet and Dry Procedures.
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Pre-Clean

Ÿ Soaking

Ÿ Washing

Ÿ Spraying

Ÿ Ultrasonic
Cleaning

Ÿ Floata on

Ÿ Sepera on by Air
Dry

Ÿ Magne c a rac on of metal contaminants
Ÿ Physical methods depending upon the product and
nature of the dirt.

Fig 5.1.1 Procedures for cleaning the commodi es
Ÿ A washing could be done in mul ple ways like soaking, agita ng in water, and washing with cold or
hot water sprays. However, washing by using high-pressure sprays is most considered very
sa sfactory.
Ÿ Mechanical washers include agita ng or tumbling the Units on moving belts or revolving screens
while they are submerged in water or are subject to water sprays.
Ÿ Approved disinfectants like a dilute solu on of potassium permanganate or chlorine (25-50 ppm) are
frequently used in the wash, rinse, or soaking purpose.
Separa ng
Ÿ Separa ng methods employed in fruit and vegetable processing Units are diverse and shall involve
some cri cal care points worth considera on.
Method

Explana on

Objec ve

Process Employed

Sor ng

Separa on of foods into
diﬀerent categories
based on a measurable
physical property

Conﬁrming the removal of
inferior or damaged
commodity

Ÿ Inspec on belts
Ÿ Trained personnel
who detect poor
quality produce
Ÿ Automa c sorters to
reduce labour costs.

Grading

The fruit and vegetables
are graded to obtain
uniform quality

Ensuring homogeneity for
visual quality like size,
colour, and form.

Ÿ Manually by trained
personnel
Ÿ Mechanical graders
including screen
grader, roller grader,
rope or cable grader,
conveyor grader, etc.
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Peeling,
coring, and
pi ng

To remove unwanted or
inedible material and to
improve the
appearance of the ﬁnal
product so that
the peeled surface
should be clean and
undamaged.

To minimize cost by
removing as li le of the
underlying food as possible
and reducing energy, labour,
and material cost to a
minimum.

Ÿ Peeling and coring
methods can include:
hand or knife peeling,
machine/abrasive
peeling, ﬂash steam
peeling, caus c
peeling, ﬂame
peeling.
Ÿ Cores and pits in fruits
like apple, peach,
apricot, etc are
removed manually or
a de-corer.

Table 5.1.2 Separa ng Methods
Disintegra ng
Ÿ Disintegra ng opera ons are used to divide large masses of foods into smaller Units.
Ÿ In the fruits and vegetable Unit, it may involve cu ng, slicing, chopping, gra ng, pressing to extract
the juice, and pulping.
Procedure

Characteris cs
Ÿ It is done to obtain a desirable size of fruit
and vegetable either manually or by using
semi or automa c machines.
Ÿ These Unit opera ons are collec vely
called as size reduc on.
Ÿ It improves the rate of drying, hea ng,
cooling, and extrac ng.

Slicing, Chopping, Cu ng, Gra ng & Dicing
Ÿ The disintegrated mass is pressed through
basket press/hydraulic press to extract the
juice.

Juice Extrac on
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Ÿ With the ac on of blades/ﬂights in the
pulper, the ﬁne pulp is forced through the
openings of the screen/sieve which is
collected at one end, while, seeds, skin,
and core are forced through another end of
the pulper.
Ÿ Depending upon the type of fruit, various
types of pulper like baby pulper, tomato
pulper, mango pulper are used.
Pulping
Table 5.1.3 Disintegra ng Opera ons
Hea ng
Ÿ Hea ng is done to destroy the micro-organisms and preserve the food, like in canned peas.
Ÿ It is also done to make food more tender and palatable during cooking opera ons.
Ÿ Foods are heated by conduc on, convec on, radia on, or their combina on.
Ÿ Most of the foods are sensi ve to heat and prolonged heat may cause burnt ﬂavour, dark colour, or
nutri on loss. It is therefore desirable to heat such foods rapidly and cool immediately

Fig 5.1.2 Hea ng Procedures
Ÿ Blanching is the heat treatment used for fruit and vegetables. It is done by dipping the Units in
boiling water or steam for short periods followed by immediate cooling.
Ÿ Objec ves of blanching are:
1. Inac va on of enzymes, to cleanse the product ini ally to decrease the microbial load.
2. To preheat the product before processing it.
3. To so en the ssue for facilita ng compact packing in the cans.
4. To expel intercellular gases in the raw fruit.
5. To prevent excessive pressure built up in the container.
6. To allow improved heat transfer during heat processing.
7. To ensure the development of vacuum in the can.
8. To reduce internal can corrosion.
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Ÿ Heat processing involves hea ng cans to a prescribed me and temperature combina on of hea ng
to minimize possibili es of microbial spoilage. All fruits and vegetables are usually processed in
boiling water at 100 degrees Celsius and non-acidic vegetables, except tomato and rhubarb, are
processed at higher temperatures of about 115-121 degrees Celsius under pressure. Over-hea ng
should be checked to avoid spoilage of texture, ﬂavour, and appearance of the product.
Ÿ Steriliza on is a more severe heat treatment given to commodity to destroy both spoilage and
pathogenic micro-organisms, a er packaging the food in a herme cally sealed container. The
thermal processing criterion for acid and medium acid foods (pH<4.5) is the destruc on of heat
resistant vegeta ve micro-organisms or enzymes.
NOTE:
1. Low acid foods such as mushrooms, potatoes, peas and other vegetables are processed at
elevated temperatures (115-121⁰C).
2. Acid foods like peaches, pears, pineapple and other fruits are processed at 100⁰C or lower
for adequate inac va on of enzymes.

Cooling/Freezing
Ÿ Cooling/Freezing is the subtrac on of heat energy which is added during processing. It is a process of
bringing down the temperature of food below its freezing point and the frozen storage generally
refers to storage at a temperature below -18⁰C.
Ÿ It is a popular method of food preserva on, allowing the taste, texture, and nutri onal quality in
foods to stay intact.
Ÿ Most fruit and vegetables containing a large propor on of water (78-95%), possess a considerable
amount of energy for cooling.
Ÿ Air-blast freezers are used to automa cally freeze fruits and vegetables
Ÿ Fruits such as apple slice, berries, and cherries are frozen.
Ÿ Freezing of canned or packaged foods is done by direct immersion in refrigerants.
Products

Water contents (%)

Ini al freezing point (⁰C)

Apple juice

87.2

- 1.44

Apple juice concentrate

49.9

- 11.3

Asparagus

92.6

- 0.67

Carrots

87.5

- 1.11

Grape juice

84.7

- 1.78

Orange juice

89.0

- 1.17

Peaches

85.1

- 1.56

Pears

83.8

- 1.61
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Raspberries

82.7

- 1.22

Strawberries

89.3

- 0.89

Sweet cherries

77.0

- 2.69

Tomato pulp

92.9

- 0.72

Table 5.1.4 Sample average freezing point and water contents
Drying
Ÿ Drying involves the removal of water with minimum damage to the food.
Ÿ Before drying, the fruits are pre-treated in sulphur fumiga on chambers by burning sulphur or are
dipped in a solu on of potassium meta-bisulphite.

Sun & Solar drying

Spray Drying

Atmospheric Dehydra on
(in the kiln, tower, and cabinet driers)

Vacuum Drying
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Freeze Drying

Oven Drying

Tunnel Drying

Tray Drying

Bin Drying

Roller Drying

Table 5.1.5 Methods of Drying

Belt Drying
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Packaging
Ÿ Packaging of food is necessarily required to protect the food from microbial contamina on, dirt,
dust, light, moisture, and losses.
Ÿ The foods are packaged in metal cans, glass, plas c bo les, paper, and metallic ﬁlms, pouches, etc.
Ÿ Packing is a whole new industry, where containers for packaging are automa cally formed, ﬁlled and
sealed by passing through machines. Such packages are convenient to use and dispose off.

5.1.2 Fundamentals of Opera ons and Prac ces
Fruit and Vegetable Preserva on
Ÿ Deteriora on factors:

microorganismsbacteria, yeasts
and moulds
me

Deteriora on
Factors

light

air and in
par cular
oxygen

ac vi es of
natural food
enzymes

insects,
parasites and
rodents

temperatureboth heat and
cold
moisture and
dryness

Fig 5.1.3 Factors causing deteriora on in fruits and vegetables
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Control factors:

Fig 5.1.4 Factors to control deteriora on in fruits and vegetables
Methods of preserving fruits and vegetables- The Technical methods of reducing food deteriora on can
be summarised as follows:

Fig 5.1.5 Methods of Preserving the Fruits and Vegetables
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Steps of Post-harvest Prac ces
Ÿ Fruits
Washing

Sor ng

Trimming/Peeling/Cu ng

Ascorbic/citric Acid Dipping

Sulphur Dioxide Treatment
and Sugar Syrup Treatment
Fig 5.1.6 Post harvests steps for fruits
Ÿ Vegetable

Washing

Skin Removing/Peeling

Size Reduc on

Blanching

Canning
Fig 5.1.7 Post harvests steps for vegetable
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Unit 5.2: Equipment Check and Maintenance
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Understand and learn the elements involved in pre-start-up checks
2. Learn the maintenance and hygiene regime w.r.t equipment used in the facility
3. Learn about the rou ne cleaning processes for machinery and equipment

5.2.1 Pre-Start-up Checks
Considering the range of opera ons involved in a fruit and vegetable processing Unit, a supervisor needs
to maintain a pre-start schedule as an essen al rou ne for the maintenance of the machinery and
equipment.

Produc on Supervision on Pre-Start up Checks
Frequency
Ÿ Every day before
the opera on
commences

Important Informa on
Ÿ Checks must be made before produc on commences.
Ÿ Ensure items are intact & machinery is put together correctly ready
for use.
Ÿ Damaged equipment/machinery must not be used
Ÿ It should be reported to the Manager.
Ÿ Any poten al contamina on risks from the machinery/personnel
must also be checked visually.

Responsibility
Ÿ Person Carrying
Out Task
Ÿ Supervisor

Things to DO- Equipment
1. Visually check each piece of equipment/machinery for the following:
Ÿ Proper assembly
Ÿ Damage to equipment/machinery
Ÿ General hygiene
Ÿ Personnel Hygiene on the opera on of the machine

Escala on/Support
Ÿ Trained Colleague
Ÿ Manager
Documenta on
Ÿ Department prestart checklist
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Reference
Ÿ Cleaning schedule
Ÿ Machinery
Maintenance
Schedule
Ÿ Equipment
maintenance
schedule
Ÿ Service Schedules

2.
3.
4.

5.
6.
7.

FOOD/HEALTH &
SAFETY
Ÿ If equipment
poses risk to the
product – it must
not be used and
must be isolated,
labelled. and
reported to the
Management
team.
Ÿ If any issue is
found with
equipment during
pre-start-up
check, report to
the
maintenance/engi
neering
department
immediately

If general hygiene is not acceptable - record the informa on
Record the required correc ve ac on,
Raising a Non-Conformance may be required against the
responsible individual if the equipment is found uncleaned,
damaged or incorrectly assembled.
If any equipment requires further cleaning, this must be carried
out by a trained person prior to produc on commencing
Sign oﬀ each piece of equipment/area once checked - ck, circle
or sign depending on department speciﬁcs
Sign/ini al the record once completed prior to produc on
commencing on the relevant area on the check sheet and return
to the department produc on oﬃce or where record keeping is
kept.

Speciﬁc Hygiene Checks
Ÿ Is the equipment in a clean condi on?
Ÿ Is it disinfected?
Ÿ Are all food and hand contact surfaces e.g. work surfaces, delivery
area, slicers, fridge handles, food probe, in good condi on, and
cleaned/ disinfected regularly?
Ÿ Are suitable cleaning chemicals
Ÿ Available
Ÿ Stored correctly
Ÿ Are proper cleaning methods used?

Non-Conformance
Ÿ Risk assess the issue
Ÿ Complete ac ons required for conformity
Ÿ Record correc ve ac ons are taken on the department check sheet.
If you cannot complete the ac ons required for the equipment/area to be used the
equipment/area cannot be used un l correc ve ac ons are taken.
Table 5.2.1 Rou ne Pre-Start up checks w.r.t machinery and equipment
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UNIT 11.4: Preparing for Employment and Self Employment
5.2.2 General Equipment Requirements
Ÿ A Fruit and vegetable processing Unit has various equipment that is employed in daily processing.
This equipment can vary with the size and complexity of the Unit. However, there are some common
points to consider while understanding the maintenance and upkeep of this equipment.
Ÿ When equipment is installed or purchased, a wri en document should be developed for acceptance,
cleaning, disinfec ng, and drying of equipment before allowing its entry into the processing area.
Ÿ Equipment, containers, and other food contact surfaces that come in direct contact with food should
be made of suitable material that is corrosion resistant non-toxic, impervious to grease, water, and
intended products as well as to cleaning or ﬂushing agents.
Ÿ Equipment surfaces should be kept smooth and free from pits and crevices.
Ÿ The use of wood and other materials that cannot be adequately cleaned and disinfected should be
avoided except when their use would not be a source of contamina on.
Ÿ Sta onary equipment should be installed in such a manner as will permit easy and thorough cleaning.
Ÿ A cleaning in place (CIP) system and appropriate facili es for the cleaning and disinfec ng of
equipment and instruments should be adopted.
Ÿ The risk of contamina on from equipment should be assessed and controlled.

5.2.3 EQUIPMENT CLEANING PROGRAMS
Ÿ A cleaning and disinfec on program should be drawn up, observed and records of the same should be
maintained.
Ÿ The program should ensure that establishment, equipment, and personnel are following the basic
hygiene standards
Ÿ The cleaning programs should specify:
◦

Areas, items of equipment and utensils to be cleaned

◦

Responsibility for tasks

◦

Cleaning method and frequency of cleaning

◦

Monitoring arrangements for checking the eﬀec veness of hygiene standards maintained
through audits, sampling, and tes ng of the environment and food contact surfaces regularly.

5.2.4 Sanita on Program
The sanita on program can be employed to deliver control over cross-contamina on issues associated
with the produc on of nonallergenic and allergenic products. Equipment should be cleaned in a manner
to prevent cross-contamina on between allergen-containing products and non-allergen containing
products. Allergens are a cause of concern because a very small amount of an allergen can cause a
reac on in sensi ve individuals. Therefore, the control of poten al allergic ingredients and the
possibility of cross-contamina on are essen al in all manufacturing facili es. An Allergen Control
Program is to protect consumers with food-related allergies.
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Fig 5.2.1 Strategies for Sanita on Program

5.2.5 Equipment Cleaning Procedure
Ÿ Cleaning can be carried out by the separate or the combined use of physical methods, such as heat,
scrubbing, turbulent ﬂow, and vacuum cleaning or other methods that avoid the use of water, and
chemical methods using detergents, alkalis or acids.
Ÿ Cleaning procedures should generally involve:
1. Removing gross visible debris from surfaces.
2. Applying a detergent solu on to loosen soil and bacterial ﬁlm (cleaning)
3. Rinsing with water (hot water where possible) to remove loosened soil and residues of
detergent.
4. Dry cleaning or other appropriate methods for removing and collec ng residues and debris. It
may be needed in some opera ons where water enhances the risk of microbiological
contamina on.
5. Cleaning should be followed by disinfec on with subsequent rinsing.
Ÿ The cleaning procedure and requirements of all the equipment and machinery used in the Unit
should be detailed and documented. These procedures should be readily available for people
involved in cleaning.
Ÿ Cleaning Instruc ons shall include:
◦

Frequency of cleaning

◦

Equipment disassembly and re-assembly instruc ons

◦

Cleaning methodology such as CIP- Cleaning In place or COP- Cleaning Out of Place system

◦

Cleaning chemicals concentra on

◦

Contact me and temperature

Ÿ Potable water shall be used for cleaning food contact surfaces.
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5.2.6 Classiﬁca on of Equipment Cleaning Procedure
Ÿ Generally, four methods are used for equipment cleaning in the fruit and vegetable processing Unit.
Ÿ They are dry cleaning, disinfec on, wet cleaning, and controlled wet cleaning.

Drycleaning

Controlled
Wet
Cleaning

Methods
of Cleaning
Equipments

Disinfec on

Wet
Cleaning

Fig 5.2.2 Strategies for Sanita on Program

5.2.7 Dry Cleaning
Ÿ Dry cleaning can be used as a standard cleaning prac ce for the area/equipment which requires the
most stringent hygiene control.
Ÿ The purpose of dry cleaning is to eliminate the product remains without using water. Rather tools or
cleaning aids that do not involve the applica on of water or other aqueous solu ons are used.
Ÿ Bases the suitability, dry abrasives can be an opera ve technique of removing persistent product
residues on equipment or surfaces.
Ÿ While employing the Dry-Cleaning procedures, the following techniques can be used:
1. Compressed air can be used to dislodge dust from inaccessible points. However, when
compressed air is used, it should be dried and ﬁltered to eliminate micro-organisms and
moisture before use.
2. Tools and vacuums that are u lized for cleaning equipment should not be used to clean nonfood contact surfaces.
3. Well-designated portable vacuum cleaners or similar tools are recommended to remove
residues.
4. Where ﬁlters are part of dry-cleaning tools, they should be properly maintained regularly and
replaced when necessary.
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5.2.8 Disinfec on
Ÿ The objec ve of disinfec on is the same as that of dry-cleaning. It aims at sani za on without using
the aqua medium and is employed where the commodity is prone to spoilage when treated with
water.
Ÿ Alcohol-based disinfectants furnish a method to disinfect equipment with a very minimal
introduc on of water.
Ÿ Disinfectant programs should be monitored for their eﬀec veness and veriﬁed by visual observa ons
and, where applicable, environmental monitoring.

5.2.9 Controlled Wet Cleaning
Ÿ Though it is advisable to prefer employing methods like dry cleaning and disinfec on, however, few
types of equipment might need wet cleaning to eliminate extra debris. However, only the minimum
amount of water needed should be used.
Ÿ Procedures should be to accumulate water spreading on the ﬂoor or to other non-wet cleaned areas.
Ÿ Complete drying of equipment and components involved should be performed a er controlled wet
cleaning.
Ÿ Controlled wet cleaning should be monitored and veriﬁed by visual inspec on that the area is dry. If
necessary, produc on should be stopped while controlled wet cleaning is taking place, and only
restarted once the area is dry.

5.2.10 Wet Cleaning
Ÿ Wet Cleaning can be done by using potable water or steam.
Ÿ The amount of water should be minimized, and its use should be limited to speciﬁc areas where
possible.
Ÿ Excessive use of water and high-pressure hoses should be avoided.
Ÿ Care should be taken to prevent tracking water into areas intended to remain dry.
Ÿ Complete drying of all areas should be done a er wet cleaning.

5.2.11 PREVENTIVE MAINTENANCE OF EQUIPMENT
Ÿ Preven ve maintenance programs recorded and validated by management should be available. It
shall cover all equipment within the facility and should prescribe the frequency at which the
preven ve maintenance should be carried out.
Ÿ All equipment should be inspected for hygiene and damage regularly.
Ÿ A line start-up check is suggested, and immediate correc ve or preven ve ac ons are taken in case of
requirement.
Ÿ On comple on of maintenance/repair cleaning of equipment, the supervisor must ensure that all
tools and other materials have been removed and returned to their appropriate places as and when
equipment is cleaned, before releasing the equipment for produc on.
Ÿ If outside contractors are engaged for preven ve maintenance or equipment repair, there should be
a formalized system for the management of food safety.
Ÿ Repairs to or servicing of equipment and calibra on of instruments should be done by appropriately
trained personnel.
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5.2.12 Dealing with Minor Faults in Machines
Ÿ Minor repairs and faults shall be carried out in such a way that produc on on adjoining lines or
equipment is not at risk of contamina on and post maintenance veriﬁca on to be get recorded.
Internal &External calibra on schedule for cri cal food safety equipment’s should be maintained.
Ÿ Leaks and excess lubrica on shall be iden ﬁed and eliminated. Lubricants, heat transfer ﬂuids, or any
other similar material used shall be of food-grade where there is a risk of direct or indirect contact
with the product. The procedure for releasing maintained equipment back to produc on shall
include clean up, sani zing, where speciﬁed in process sanita on procedures, and pre-use inspec on
and approval by both Produc on and Quality Assurance QA.
Ÿ It is recommended as best prac ce to maintain plant equipment’s breakdown records.
Ÿ Temporary ﬁxes when used shall not put product safety at risk and should be removed / permanently
ﬁxed in a mely manner.
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Unit 5.3: Prac cal
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Execute the process of sor ng and grading the fruits and vegetables selected for processing
2. Execute the process of packaging of selected fruits and vegetables

5.3.1 Sor ng and Grading
Material to be Used
Ÿ Roller conveyor
Ÿ Plas c crates
Ÿ Grading line conveyor and Sor ng line conveyor
Ÿ Electronic colour sorter
Ÿ Ring grader

Knowledge and Understanding
Ÿ Sor ng and grading of Fruits and Vegetable.

Methods
Recieving fruits
and vegetables

Preliminary
Ac vi es

Washing and Sor ng

Sor ng and Grading

Packaging
Fig 5.3.1 Selec on Process of Fruits and Vegetables
Ÿ Transfer the washed produce to the sor ng table manually.
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Fig 5.3.2 Sor ng line conveyor for manual sor ng
Ÿ Set the speed of sor ng line conveyor.
Ÿ Visually inspect the produce in the sor ng line/sor ng table.
Ÿ Remove the damaged, defec ve, deformed, ro ng produce manually and discard.
Ÿ Start mechanical sor ng machine with mesh screen for sor ng produce based on size.
Ÿ Feed sorted produce in feed chute or open supply chute.
Ÿ Collect the sorted produce from the discharge outlet.
Ÿ Remove dry foliage a ached to bulbs (in case of onion, garlic).
Ÿ Place spherical shaped produce on rings of known diameter to sort them by size.

Fig 5.3.3 Ring Grader for Sor ng Fruits and Vegetables as per Diameter
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Ÿ Collect the produce that passes through the ring and falls into the containers placed below.
Ÿ Replace ﬁlled container with empty ones.
Ÿ Set control parameters of electronic colour sorter for sor ng produce based on colour.

Fig 5.3.4 Electronic Colour Sorter
Ÿ Transfer produce to the electronic colour sorter for sor ng produce based on colour.
Ÿ Control speed of the conveyor for uniform grading of produce based on size.
Ÿ Control the speed of the grading lane conveyors with weight sensi ve trays to sort produce based on
weight.

Fig 5.3.5 Grade Line Conveyor
Ÿ Place baskets, tubs or crates below discharge outlets of each machine and lane.
Ÿ Remove full containers from discharge outlets and replace them with empty ones.
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Precau ons:
Ÿ Avoid spilling over of fruits and vegetables on the ground during the grading process.

Observa on
Sl. No

Raw Materials (Fruits and Vegetables)

Grade/Category

Conclusion
Write your conclusion in the table below, based on your observa on.
Sl. No

5.3.2 Packaging
Material to be Used
Ÿ Roller conveyor
Ÿ Plas c crates
Ÿ Metal detector
Ÿ Packing machine
Ÿ Packing material
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Knowledge and Understanding
Ÿ Packaging of Fruits and Vegetable.

Methods
Recieving fruits
and vegetables

Preliminary
Ac vi es

Washing and Sor ng

Sor ng and Grading

Packaging
Fig 5.3.6 Selec on Process of Fruits and Vegetables
Ÿ Transfer the containers with sorted and graded produce to the packaging area.
a. Weigh sorted and graded produce.
b. Set controls of metal detector. Start the metal detector and pass the sorted and graded produce
through the detector.
c. Iden fy the packaging requirement as per the SOP.
d. Depending on the kind of packaging men oned in the SOP package the produce (refer to table
types of packaging).
e. Start machine to pack speciﬁed quan ty (manual/mechanical/automa c).
Ÿ Packing manually or mechanically:
1. Large mesh bags of various sizes and label them.
2. Plas c moulded trays, thermoformed PVC trays:
◦

Place speciﬁed count of sorted and graded produce manually in speciﬁed packaging
as per SOP.

◦

Place label on packaged trays and pass though shrink wrap machine to wrap with
shrinkable plas c ﬁlms.

3. Foam net individual wrapping:
◦

Wrap individual produce in foam net and place in moulded trays and place packed
trays in carton.

Ÿ Automa c packaging using the packaging machine: o Feed the sorted and graded produce in
the hopper of automa c packing machine
1. Load the required packaging materials in the machine.
2. Set machine for packaging weight, batch code, date of packing, and date of expiry.
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Ÿ Collect packed produce from the packaging conveyor for secondary packaging.
Ÿ Ensure that the cartons are well ven lated.
Ÿ Place protec ve material such as paper and straw.
Ÿ Place packed trays in the carton and seal.
Ÿ Place cartons on pallets.
Ÿ Operate shrink wrap machine to shrink wrap palle sed cartons for bulk packaging.
Ÿ Transfer to packed cartons/ pallets to storage area.
Commodity

Commodity

Humidity (%)

Storage Period

Garlic

0

70

6-8 months

Mushrooms

0

90-95

5-7 days

Green Bananas

13-15

85-90

10-30 days

Immature Potatoes

4-5

90-95

3-8 weeks

Mature Potatoes

4-5

90-95

4-9 months

Onions

-1-0

70-80

6-8 months

Oranges

2-7

90

1-4 months

Mangoes

5.5-14

90

2-7 weeks

Apples

-1-4

90-95

1-8 months

French Beans

7-8

90-95

1-2 weeks

Table 5.3.1 Storage Parameter
Various
Packaging
Types

Primary Packaging

Secondary
Packaging

Ter ary Packaging

Transit
Packaging

Meaning

Comes in direct contact
with the food and holds
the product and features
labelling

Creates ease
of manual
movement of
products

Used for long
distance
transporta on and
distribu on

Used to
bundle the
boxes or
crates for
ease of
transporta o
n and
distribu on
overseas
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UNIT 10.3: Typing Tutor
Material
Used

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Product
Packed

Glass bo les/jars
Wooden barrels/casks
Tin containers/cans
Chinaware jars
Aluminium foil
Polythene bags/ lining
Cellophane paper
Plas c bo les/
containers/crates
Sanitary cans
Lacquered cans
Thermocol
Thermoformed plas c
bo le
Paper products (bags,
boxes etc.)

Ÿ Fruit juices, pulps,
concentrates, jam,
jellies, marmalades,
squashes, crush, syrup
Ÿ Canned fruits
Ÿ Pickles
Ÿ Harvested fruits and
vegetables

Ÿ Cardboard
box
Polythene
Ÿ Paper
bags
Ÿ Small
cartons
boxes

Ÿ Large Carton

Nuts, fruits,
vegetables.

All products

Fig 5.3.7 Diﬀerent types of Packaging Material
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Precau ons:
Ÿ Cartons used in packaging should be well ven lated.

Observa on
Sl. No

Fruits and Vegetable

Primary Packaging

Conclusion
Write your conclusion in the table below, based on your observa on.
Sl. No
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Exercise
Answer the following Ques ons
1. State the types of standard Unit opera ons which are carried out in a fruit and vegetable facility
2. List the equipment pre-start check-ups which should be followed in rou ne
3. What are the various types of cleaning procedures employed for equipment/machinery cleaning?
4. State 5 common methods of preserva on of fruits and vegetables.
Quick Recall Quiz
1. List the 5 points of focus while handling raw materials
a. _______

d. _______

b. _______

e. _______

c. _______
2. Dry Procedure for Washing involves physical methods.

True

False

3. What is the objec ve of Grading commodi es?
__________________________________

__________________________________________

4. Which of the following is not included in size reduc on?
a. Slicing

c. Peeling

b. Chopping

d. Cu ng

5. How is drying opera on diﬀerent from freezing opera on?
_________________________________

__________________________________________

6. List the elements to be checked visually while pre-start-up checks.
a. _____________

c.

_____________

b. _____________

d.

_____________

7. List three things to do when a non-conformance is iden ﬁed.
____________________________
____________________________
____________________________
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8. Wood is generally avoided as a material for equipment in fruit and vegetable processing Unit
because ____________________________________________________________________
9. Write any ﬁve factors which cause deteriora on in commodi es.
a.______________b._________________c._____________d._____________e._____
10. Match the elements in column A with Column B and write the answer in the below-given table.

Column A

Column B

a.

Washing before peeling

1. Minimizes fruit oxida on

b.

Ascorbic Acid treatment

2. Prolonged dipping can cause
unpleasant taste and odour in the
fruit.

c.

Floata on cleaner can be used for

3.Root Vegetables

d.

Blanching treatment must take an experimental
approach

4.Peeling of Onions and Pepper

e.

Rota ng sieve drums are used for peeling of

5.Peas and other small vegetables

f.

Sulphur dioxide treatment in fruits

6.Preserves the nutri onal value

g.

Flaming is a technique employed for

7.For vegetables

Column A

a

b

c

d

e

f

g

Column B
Ac vity:
Bases the pre-start check men oned in the Unit, create a custom checklist of pre-start rou ne checks
you can do with the equipment used in your facility.
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6. Complete
Documenta on and
Record-Keeping
Related to Packaging
Food Products
Unit 6.1 - Documenta on and Record-Keeping
Unit 6.2 - Record-Keeping in Fruit and Vegetable
Processing
Unit 6.3 - Essen als of Maintaining Records
Unit 6.4 - ERP Management
Unit 6.5 - Prac cal
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Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. State the signiﬁcance of maintaining documents and record keeping.
2. Explain how documenta on for various func ons in fruit and vegetable Unit diﬀer
3. Discuss the best approaches for developing and maintaining documents
4. Elaborate on with technological interven ons, like Enterprise Resource Planning (ERP), in
maintaining records and documents.
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Unit 6.1: Documenta on And Record Keeping
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Diﬀeren ate the diﬀerence between documents and records
2. State the importance of maintaining documents and record for a business
3. State the importance of maintaining documents and record for employees

6.1.1 Documents and Records
Every business has a variety of func ons being performed in a speciﬁc manner. These func ons can range
from ﬁnance to marke ng, sales, procurement, opera ons, IT, etc. Every business can have some generic
and some business-speciﬁc set of func ons. Further, all these func ons have an array of programs and
ac vi es going on. To understand the detailed func onality of everything that is being performed in a
Unit, documenta on, and records are maintained. However, both these terms are diﬀerent.
Documents

Records

Permanent in nature

Ac vity-based - Maintained as and when the
ac vity is performed

Explain facility policies and work instruc ons

They are evidence of policies and ac vi es being
diligently followed and performed respec vely

Outline systems, processes, and procedures

Demonstrate processes and procedures are being
conducted as required

Table 6.1.1 Diﬀerence between Documents and Records

6.1.2 Importance of Record Keeping and Documenta on
Ÿ The importance of paperwork for any business cannot be undermined. Documenta on and recordkeeping shall:
1. Micro-detail about each func on and program in the Unit to keep the expecta ons objec ve
and explicit.
2. Prove that func ons carried out in the Unit are valuable and being completed as prescribed.
3. Demonstrate due diligence - an inves ga on, audit, or review performed to conﬁrm the facts of
a ma er under considera on.
4. Meet the condi ons for third party customer assessments/audits.
5. Meet regulatory requirements.
6. Establish a paper trail to keep a check as well as improve the func ons.
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Ÿ Documenta on is of great importance for the employees too.
1. Documented standards, policies, and procedures are wri en in simple, clear language to help
the employees deliver as per the expecta ons.
2. Wri en direc ves are very useful and support in learning.
3. It leads to employees to completely understand the requirements and stay in a mode of
con nuous improvement.
4. Good documenta on helps employees keep a deﬁni ve check of their work, without
necessarily having to rely on subjec ve elements.
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Unit 6.2: Record Keeping in Fruit and Vegetable Processing
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Discuss various types and func on of records and documents maintained in a fruit and vegetable
processing Unit

6.2.1 Types of Records
Ÿ Four sets of records are generally managed and maintained in a fruit and vegetable Unit. They are:

Final Records

Produc on Records

Quality Assurance
Records

Sales Record

Fig 6.2.1 Types of records
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6.2.2 Func on of Records
The func onality of each record should be clear and must focus on micro-detailing to generate data for
appropriate checks and improvements.
Documents

Records

Produc on records

Recipes
Raw materials and ingredients received and suppliers
Wastage % at diﬀerent stages of the process
Stock levels for each ingredient
Produc on volumes and measurements
Maintenance programs and schedules

Quality assurance
records

Target amounts of ingredients and any changes made to the recipe
Measurements made at process control points
Batch numbers and product code numbers
Cleaning procedures and schedules

Sales records

Names of customers and amounts sold to each
Weekly and monthly sales volumes

Financial records

Income from sales
Costs of all process inputs
Staﬀ records
Cash ﬂow
Proﬁt/loss
Tax records
Bank statements

Table: 6.2.1 Informa on reﬂected by the type of records
Source: Fellows, P. Midway Technology Ltd, Bonsall, UK

6.2.3 Document and Maintain Records for Finished
Products
Ÿ The ﬁnished product should be held in quaran ne un l their ﬁnal release, a er which they should be
stored as usable stock under condi on established by the manufacturer.
Quality Review
Ÿ Documented regular periodic or rolling quality reviews should be undertaken with the objec ve of
verifying the consistency of the exis ng manufacturing process to highlight any trends and to
iden fy product and process improvements or weaknesses.
Ÿ For licensed products, the appropriateness of current speciﬁca ons for both star ng materials and
ﬁnished products is included.
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Ÿ The Product Quality Review can be used as part of a con nuous improvement quality system.
a) Decrease the risk of out-of-speciﬁca on results.
b) Minimize the risk of rework/reprocessing.
c) Decrease down me.
d) Increase produc vity.
e) Decrease the risk of product recalls.
f) Meet all regulatory commitments/requirement.
g) Improve communica on between produc on, engineering, quality and regulatory func ons.
Rou ne Tests and Periodic Tests Documents
Ÿ Diﬀerent types of tests may exist to ensure the quality of the ﬁnal product:
a) Tests to be carried out batch by batch on the ﬁnished product or, possibly, on the bulk product
b) Periodic tests (not carried out batch by batch on the ﬁnished product or, possibly on the
intermediate product or bulk product), where the frequency of performance is highly
dependent on other parameters of GMP (e.g. microbiological quality)
c) Tests whose performance on the ﬁnished product or possibly on the bulk product at
manufacture can be replaced by the veriﬁca on of another highly dependent speciﬁca on.
Ÿ A good manufacturer is an essen al part of the quality assurance system &, as such, should exist for
all aspects of GMP. It aims to deﬁne the speciﬁca on & procedure for all material of manufacturing &
control.
Ÿ To ensure that all personal concerned with manufacturing know what to do & when to do.
Ÿ To ensure that authorized persons have all the informa on necessary to decide whether or not to
release a batch of a drug for salt.
Ÿ It ensures the availability of the data needed for valida on, review & sta s cal analysis.
Batch Release Document
Ÿ “Batch” means a speciﬁc quan ty of product having uniform character and quality, within speciﬁed
limits, and is produced during the same cycle of manufacture. There shall be a Batch Processing
Record for each product.
Ÿ It shall be based on the relevant parts of the currently approved master formula. A collec on of all
relevant documents generated throughout the manufacturing process of a par cular batch.
Batch Packaging Records
Ÿ It is part of Manufacturing Record and should be kept for each batch or part of the batch processed.
Shall be based on relevant parts of Packaging Instruc ons.
Ÿ Method of prepara on of such records should be designed to avoid transcrip on errors
Ÿ The record shall carry Batch Number and quan ty of bulk product to be packed, as well as BN and
planned quan ty of Finished Products that will be obtained.
Ÿ Before any packaging opera on begins: – Recorded checks that equipment and worksta on clear of
previous products, documents, or materials not required for planned packaging opera ons –
Equipment clean and suitable for use.
Ÿ Informa on should be entered at a me each ac on is taken, and a er comple on, and the record
shall be dated and signed by the person(s) responsible for packaging opera ons:
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Product name.
a) Dates and mes of packaging opera on When there is the risk of contamina on, packaging
ac vity should be done within the day itself.
b) Name of responsible persons carrying out packaging opera on.
c) Date and signature of operators of diﬀerent signiﬁcant steps Records of veriﬁca on for iden ty
and conformity with Packaging Instruc ons including the results of in-process controls.
d) Details of packaging opera ons carried out, including references to equipment and the
packaging lines used.
e) Samples of printed packaging materials used, which include the batch/lot number, expiry date,
and any addi onal overprin ng.
f) Notes on any special problems or unusual events.
g) Quan es and reference no. or iden ﬁca on of all printed packaging materials and bulk
product issued, used, destroyed, or returned to stock and quan es of obtained product – for
adequate reconcilia on.
Standard Opera ng Procedure and Records for Finished Products
Ÿ Wri en procedures and records must be available for receipt of each delivery of each star ng
material and packaging material. Describe details of batch/lot numbering system
a) Ensure each batch of intermediate, bulk, or Finish Products is iden ﬁed with a speciﬁc Batch
Number.
b) Batch numbering procedures shall assure that the same Batch Number will not be repeatedly
used; this applies also to reprocessing.
c) Batch Number alloca on should be immediately recorded e.g. in the logbook.
d) The record should include the date of alloca on, product iden ty, and size of the batch.
Ÿ SOP for batch numbering that is applied to the processing stage and respec ve packaging stage
should be related to each other.
Ÿ Quaran ne, release and rejec on of materials and products, release for sale of Finish Products by
authorized person.
Ÿ Records shall be maintained of distribu on of each batch of product to facilitate recall of batch if
necessary.
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Umit 6.3: Essen als of Maintaining Records
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Discuss the principles behind crea ng eﬀec ve records
2. Explain various data points to be included in a document/record
3. Iden fy the best approaches while crea ng records

6.3.1 Principles of Developing Records
There are three principles to developing eﬀec ve records and documents. They are:
◦

Keep it short and simple. Using bullet points and ﬂow diagrams make it instruc onal easier to
comprehend.

◦

The clarity of informa on is important. Step-by-step instruc ons are easy to understand.

◦

Use a standardized and consistent format. Although diﬀerent programs may need diﬀerent
documents and records, using a similar approach will help staﬀ learn quickly.

6.3.2 Essen al Informa on to be Included in Records
Ÿ There are some essen al points which a document/record must capture to generate meaningful
data.
Ÿ A document or record must begin with the following informa on.
Document Title
Prepared by

Date Issued

Revised by

Date Revised

Approved by

Number of Pages

Table 6.3.1 Record beginning informa on
Ÿ It must be able to record the following details:
Who
Person/ posi on
responsible for
carrying out the
ac vi es.

What/How

When

Procedure and
details about how to
perform a task
Du es and how they
are completed
Acceptable and
unacceptable
standards/limits
Records to be
completed and how
they are completed

Monitoring and its
frequency

Table 6.3.2 Essen al informa on in a Record
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Correc ve ac on
Procedures
Veriﬁca on
procedure for
ensuring correc ve
ac on
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Ÿ Informa on for Monitoring
1. Ac vi es in this sec on can range from cleaning procedures to training instruc ons.
2. Use the sec on to report regular measuring and repor ng of values of your steps or ac vi es.
3. These values are used to determine whether a situa on is under control. Monitoring works
best if performed con nually.
4. Develop procedures based on the most eﬀec ve ming of these ac vi es in the facility.
5. The informa on must be simple, direct, and explained clearly.
6.

Any employee reading this sec on should understand exactly how to perform the described
du es.

Ÿ Informa on for Devia on Procedures and Correc ve Ac ons
1. The date and me the devia on was observed
2. Nature of the devia on
3. Whether product or food contact surfaces are aﬀected
4. The correc ve ac ons are to be taken
5. The meframe for comple on of correc ve ac ons
6. Signature of responsible employee
7. Veriﬁca on date, me and signature indica ng that the ac vity was completed sa sfactorily
Ÿ Informa on for Veriﬁca on Procedures
1. Checking system conformity
2. Matching performance to records
3. Conﬁrming the eﬀec veness of the system.

6.3.3 Best Approach to Maintain Records
Ÿ Maintaining a format men oned above makes it easier to track the most updated version and
maintain a revision log.
Ÿ There are three formats for maintaining documents in a food processing Unit. They are
1. Essay: Wri en in Paragraph or bullet form.
2. Matrix: Wri en in a chart/tabular form. It is an ideal format to use when the informa on must
be recorded in a limited space.
3. Combina on: a chart ﬁlled in using paragraphs or bullets to provide the detail. This is the best
format to use if program descrip ons (what/how) require more explana on.
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Fig 6.3.1 Sample – Essay format record keeping
Monitoring/Ac vity

Devia on Procedures

Who
What/How
When
Records
Table 6.3.3 Sample – Matrix format record keeping
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Unit 6.4: Enterprise Resource Planning (ERP) Management
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Discuss Enterprise Resource Planning (ERP)
2. Explain the process-speciﬁc advantages of ERP in a fruit and vegetable processing Unit

6.4.1 Enterprise Resource Planning
Ÿ Like every other business Unit, the fruit and vegetable industry are also leveraging the advantages of
technology. The processes are being digitalized for seamless management and eﬀec ve usage of data
for checks and improvements.
Ÿ Beyond mere digitaliza on and sta c data, the facili es are gradually transi ng to the next level of
complete business automa on by adop ng ERP or Enterprise Resource Planning
Ÿ Think of several processes and func ons in a business. They can range from inventory and order
management to produc on, transporta on, accoun ng, human resources, customer rela onship,
and the list can be exhaus ve. An Enterprise Resource Planning or an ERP so ware integrates these
various func ons into one complete system to streamline processes and informa on across the
en re organiza on.
Ÿ The central feature of the so ware is a shared database that supports mul ple func ons used by
diﬀerent business Units. This means that whatever data is being fed into the system by the employees
from various func ons, other employees in diﬀerent divisions—for example, accoun ng and
sales—can rely on the same informa on for their speciﬁc needs.
Ÿ For example, the data generated by the raw material management team gives insights to the
procurement team on ra onalizing the new procurements and vendor performance as well as help
the produc on team to gain an idea on the availability of raw material and accordingly plan the
outputs.

6.4.2 Advantages of ERP in the Food Industry
Ÿ Supports in maintain high quality throughout the process.
Ÿ Helps in crea ng transparency across the business
Ÿ Eﬀec ve Planning
1. Integrated and ﬂexible planning considers all goods management areas
2. Opens mul ple planning horizons such as short-, medium, and long-term planning
3. Op on to consider safety stocks, replenishment stocks, target stocks, and maximum stocks
4. Helps with detailed order sugges on management for the en re planning horizon
5. Genera on of produc on plans based on procurement data, open produc on orders, current
stock on hand and sales data
Ÿ Procurement
1. Economically control procurement processes
2. Helps in maintaining quality, traceability, quan ty, and price
3. Perform short-, mid- and long-term planning, like material, machines and staﬀ requirements
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4. Automates order sugges on management
5. Makes producer clearing system eﬀec ve
Ÿ Produc on Planning
1. Op mize the use of staﬀ, machines, materials including setup
management

me and maintenance

2. Monitor the en re produc on process, all quality parameters, and the related resources
3. Help analyze parameters in recipe requirements, for example, gravity, juice content enabling
dynamic calcula on of produc on requirements and recipe standardiza on
4. Recipe op miza on op ons
5. Enhancing packaging capabili es
Ÿ Delivery Management
1. Help improve the delivery management system through Freight management,
2. Op mize transport capabili es through eﬀec ve loading area management - op mizing
loading weight and volume, op mal u liza on of vehicle and driver capaci es
3. Streamline Vehicle informa on system, driver service payment, route op miza on,
temperature logging, and vehicle tracking
Ÿ Quality Assurance
1. Assures cross-func on quality management with integra on of ISO, HACCP, and other
standards
2. Strategic supplier management
3. Seamless traceability and proof of origin
4. Online entry and processing of data directly in the opera onal process
5. Compliance with the most important laws, direc ves, and standards
6. Data exchange with vendors and customers
Ÿ Sales Management
1. Helps in ﬁeld service management with the online and oﬄine order entry system
2. Op mize subsidiary management and mul ple points of sales
3. Helps maintain cash register system

6.4.3 Considera ons before op ng for ERP
Ÿ Any technological advancement demands cost like implementa on cost, maintenance cost,
employee training cost, etc.
Ÿ The choice of op ng for an ERP should be related to the scale and proﬁtability of the business
Ÿ The beneﬁts must outweigh the cost.
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Unit 6.5: Prac cal
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Demonstrate the process of maintaining documenta on for raw materials
2. Execute the process of documen ng details of ﬁnished products

6.5.1 Raw Material Records
Material to be Used
Ÿ Raw material/stock register
Ÿ Processing book/register
Ÿ Sales book
Ÿ Weighing machine
Ÿ Hygrometer
Ÿ Refractometer

Knowledge and Understanding
Ÿ Complete documenta on and record keeping.

Methods
Ÿ Produc on unit has three types of register/book.

Fig 6.5.1 Types of Register/book
Ÿ Maintain the details of raw materials available at the produc on unit or plant in the stock register.
Ÿ Use the observa on table and enter the details of the raw materials.
a) Enter the type of raw materials available at the plant.
b) Weigh the raw materials on weighing machine.
c) Enter the weight of each raw material in the stock register.
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Precau ons:
Ÿ Make sure that you make the correct entry a er checking the raw materials physically.
Ÿ Ensure all records are up-to date as per SOP and are always ready for audits

Observa on
Sl. No

Types of Raw Material

Moisture Content

Conclusion
Ÿ Stock register updated with the following raw materials
Sl. No

Types of Raw Material

6.5.1 Raw Material Records
Material to be Used
Ÿ Finished goods register
Ÿ ERP So ware

Knowledge and Understanding
Ÿ Complete documenta on and record keeping.
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Methods
Ÿ Record the details of ﬁnished goods in the ﬁnished goods register.
Ÿ Enter the details of ﬁnished goods in the ERP so ware, if available.
Ÿ Maintain appropriate records of raw material receipt, stock of exis ng raw material, produc on,
storage, distribu on, service, laboratory test results, cleaning and sanita on, pest control and
product recall etc. according to the SOP.
Ÿ Retain the updated records for a period of one year or ll shelf-life of the product whichever is more
(as per the SOP) for periodic audits.
Ÿ List of records as mandated under Part 2 of Schedule 4 of Food Safety & Standards (Licensing &
Registra on of Food Businesses) Regula on, 2011 are:
Sl. No

Records For

Clause

Requirements

1.

Facili es

4.1.3

Water storage tanks shall be cleaned periodically
and records of the same shall be maintained in a
register.

2.

Food opera ons and
controls

5.1.3

Records of raw materials, food addi ves and
ingredients as well as their source of procurement
shall be maintained in a register for inspec on.

3.

Audit, documenta on
and records

8.2

Appropriate records of food processing /
prepara on, produc on / cooking, storage,
distribu on, service, food quality, laboratory test
results, cleaning and sanita on, pest control and
product recall shall be kept and retained for a
period of one year or the shelf-life of the product,
whichever is more

4.

Sanita on and
maintenance of
establishment
premises

9.11

A cleaning and sanita on programme shall be
drawn up and observed and the record thereof
shall be properly maintained, which shall indicate
speciﬁc areas to be cleaned, cleaning frequency
and cleaning procedure to be followed, including
equipment and materials to be used for cleaning.
Equipment used in manufacturing will be cleaned
and sterilized at set frequencies.

5.

Sanita on and
maintenance of
establishment
premises

9.2.3

Pest infesta ons shall be dealt with immediately
and without adversely aﬀec ng the food safety or
suitability. Treatment with permissible chemical,
physical or biological agents, within the
appropriate limits, shall be carried out without
posing a threat to the safety or suitability of food.
Records of pes cides / insec cides used along
with dates and frequency shall be maintained.
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6.

Personal hygiene

10.1.2

Arrangements shall be made to get the food
handlers / employees of the establishment
medically examined once in a year to ensure that
they are free from any infec ous, contagious and
other communicable diseases. A record of these
examina ons signed by a registered medical
prac oner shall be maintained for inspec on
purpose.

7.

Personal hygiene

10.1.3

The factory staﬀ shall be compulsorily inoculated
against the enteric group of diseases as per
recommended schedule of the vaccine and a
record shall be kept for inspec on.

8.

Condi on of license

9

Maintain daily records of produc on, raw
materials u liza on and sales separately

9.

Condi on of license

14

The manufacturer/importer/distributor shall buy
and sell food products only from, or to,
licensed/registered vendors and maintain record
thereof

Table 6.5.2 Food Safety & Standards (Licensing & Registra on of Food Businesses) Regula on, 2011
Ÿ Check the packaging of the ﬁnished goods is as per the SOP.
Ÿ Check the labels of the ﬁnished goods for all the required entries as per the SOP and FSSAI guidelines.
Ÿ Enter the details of the ﬁnished goods register/ ERP applica on as per the SOP.
a) Enter the date of packing.
b) Enter the date of manufacture.
c) Enter the date of expiry.
d) Men on the primary, secondary and ter ary packaging materials.
e) Men on the storage condi ons as per organisa on standards for light, air and temperature and
humidity.
Ÿ Use the observa on table and enter the details of the ﬁnished goods.

Precau ons:
Ÿ Ensure that the entries do not have any incorrect inputs by doing a thorough check
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Observa on
Sl. No

Name of
the
Finished
Products

Batch No

Time of
Packaging

Date of
Manufactur
ing

Conclusion
Ÿ Stock register updated with the following raw materials
Sl. No

Finished Products
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Exercise
Answer the following Ques ons
1. What is the diﬀerence between document and record?
2. Why should a facility maintain records?
3. List the type of records a fruit and vegetable facility must maintain and what informa on should
each essen al record capture?
4.

Write a note on the following:

a. Monitoring Records

b.

Devia on Procedures and Correc ve Ac ons

5. How could ERP help a Fruit and Vegetable Processing Unit?
Quick Recall Ques ons
1. Documenta on helps in:
a. keep a check as well as improve the func ons

b. Demonstrate due diligence

c. Micro-detail about each func on and program

d. All the above

2. Financial Records consist of maintaining balance sheets.

True

False

3. Wastage percentage is captured by __________________________
4. Cleaning procedures and schedules are recorded in ______________
5. What are the three essen al principles behind developing eﬀec ve records?
____________________________________

____________________________________

6. Essen al informa on in any record must capture:
a. ___________________________

c.

___________________________

b. ___________________________

d.

___________________________

7. Checking system conformity is recorded in
a. Monitoring procedure

c.

None of the above

b. Veriﬁca on procedure

d.

All the above

8. ERP stands for ___________________________________________________
9. Specify two business advantages of ERP.
a. _________________________________________________________
b. _________________________________________________________
10. Factors under considera on before op ng for an ERP solu on are:
a. ________________
b. ________________
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Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. Discuss food safety, food Hygiene, food sanita on, and quality assurance.
2. State the food safety hygiene standards to follow at the workplace.
3. Compare quality assurance and food safety.
4. Outline Personal Protec ve Equipment (PPE) used in the cleaning process.
5. Outline Personal Protec ve Equipment (PPE) used in the cleaning process.
6. Explain good prac ces of personal hygiene.
7. Deﬁne the HACCP concept and its implementa on.
8. Apply HACCP principles to eliminate food safety hazards in the process and products.
9. Apply food safety prac ces in the process and products.
10. Iden fy good manufacturing prac ces.
11. Determine the area of focus GMP.
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Unit 7.1: Food Safety- Fruits and Vegetables
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Classify microorganisms.
2. Iden fy diﬀerent types of food contaminants.
3. Deﬁne quality assurance and food.
4. Discuss the food Hygiene, food sanita on.
5. Compare quality assurance and food safety.
6. Diﬀeren ate between food hygiene and food safety.
7. Determine why food hygiene is important.
8. State personal hygiene and sanita on guidelines.
9. State the food safety hygiene standards to follow at the workplace.
10. Discuss product informa on and consumer awareness
11. State Food Safety and standards act, 2006.

7.1.1 Food Microbiology
Classiﬁca ons of Food Microbiology
Ÿ Food microbiology is the study of microorganisms found in food products. Microorganisms are
classiﬁed as:

Good

Harmful
Leads to food borne
diseases
e.g. dysentery caused due
to pathogenic
microorganisms

Helps in processing food
e.g. fermented foods

Helps in preserving food
e.g. food preserva ves

Leads to food spoilage
e.g. food decay

Works as probio cs
e.g. culture in curd
Fig 7.1.1 Classiﬁca ons of microorganisms
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Types of Food Spoilage Microorganisms
Bordeiella

Bacillus

Spirulina

Esherichia

Clostridium

Staphylococcus

Streptococcus

Salmonella

Fig 7.1.2: Food spoilage microorganisms
Types of Food Spoilage Microorganisms
Types of contaminant

Examples

Physical

Bolts from machinery, stones, glass, etc.

Biological

Hair, excreta, bone splinters, etc.

Chemical

Pes cide residues, detergents, etc.

Table 7.1.1: Types of food contaminants

7.1.2 Deﬁni ons of Quality Assurance and Food Safety
Food Safety and Quality Assurance
Terms

Deﬁni ons

Food Safety

Assurance that food will not cause harm to the consumer when it is
prepared and/or consumed according to its intended use.

Quality
Assurance

The totality of features and characteris cs of a product that bear
on its ability to sa sfy stated or implied need.

Table 7.1.2 Deﬁni ons of Food safety and Quality Assurance
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Ÿ From the above deﬁni ons, food safety is a component of food quality. It may be argued that
safety is the most important component of quality since a lack of product safety can result in
serious injury, illness, or even death for the consumer of the respec ve product.
Ÿ On the other hand, quality is a term deﬁned by the consumers, buyers, food handlers, or any
other client based on subjec ve and objec ve measurements of the product.
Ÿ The idea of proper product quality, therefore, diﬀers between countries and cultures. Hence, it is
diﬃcult to deﬁne quality on an interna onal level.
What is Food Hygiene?
Ÿ According to WHO, Food hygiene is the condi ons and measures necessary to ensure the safety
of food from produc on to consump on.
Ÿ Food can become contaminated at any point during slaughtering or harves ng, processing, storage,
distribu on, transporta on, and prepara on. Lack of adequate food hygiene can lead to foodborne
diseases and the death of the consumer.
Ÿ Food Hygiene, o en known as Food Safety can be deﬁned as handling, preparing, and storing food or
drink in a way that best reduces the risk of consumers becoming sick from the food-borne disease.
What is Food Sanita on?
Ÿ Food sanita on is more than just cleanliness. It included all prac ces involved in protec ng food
from risk of contamina on, harmful bacteria, poisons, and foreign bodies, preven ng any bacteria
from mul plying to an extent which would result in illness of consumers; and destroying any harmful
bacteria in the food by thorough cooking or processing.
Ÿ The primary tenet of food-service sanita on is absolute cleanliness. It begins with personal hygiene,
the safe handling of foods during prepara on, and clean utensils, equipment, appliances, storage
facili es, kitchen, and dining room.

7.1.3 Comparison between Quality Assurance and
Food Safety
Ÿ Safety is a quality a ribute that is diﬃcult to observe. A product might be of high quality since it
appears a rac ve and yet be unsafe because it is contaminated with pathogens that are hard to
detect straight away.
Ÿ Similari es:
1. Food safety and quality assurance in fresh produce should be ongoing processes that
incorporate ac vi es from the selec on and prepara on of the soil in agricultural opera ons
through the ﬁnal prepara on and consump on of the food.
2. Both food safety and quality assurance (QA) should focus on the preven on of problems since
once safety or quality has been reduced it is diﬃcult or impossible to restore.
3. Implemen ng QA program should help ensure that problems experienced in the past do not
aﬀect the future product the same way.
4. Diverse technical and analy cal skills are needed to implement and manage a food safety or
quality assurance program.
5. Food safety or QA program within a food opera on requires a strong, semi-independent
posi on to act and react according to safety and quality criteria, independently of daily
produc on management.
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Ÿ Diﬀerences:
1. Defects and improper food quality may result in consumer rejec on and lower sales, while
food safety hazards may be hidden and go undetected un l the product has been consumed. If
detected, serious food safety hazards may result in market access exclusion and major
economic loss and costs.
2. Since food safety hazards directly aﬀect public health and economies, achieving proper food
safety must always take precedence over achieving high levels of other quality a ributes.
Although safety is an essen al component of quality, food safety assurance is not always
included in the QA program.

7.1.4 Quality A ributes
Class and measurement of quality a ributes
Class of
a ributes

Quality a ribute

Measurement of quality a ribute

External

Appearance
(sight)

Ÿ Visual evalua on of size, shape,
Ÿ Gloss, and colour. May be accompanied by visual
guides and colorimeters.

Feel (touch)

Ÿ Manual evalua on of ﬁrmness and texture. May be
accompanied by mechanical texture analysis.

Defects

Ÿ Visual evalua on of the absence of defects or
deteriora on of the colour. May be accompanied by
mechanical methods (e.g. ultrasound).

Odour

Ÿ Mostly qualita ve and subjec ve evalua on by
smelling. May be accompanied by technical methods
(gas chromatography).

Taste

Ÿ Oral tas ng (sweetness, bi erness, sourness, and
sal ness).
Ÿ Technical quan ﬁca on of taste compounds
(e.g.chromatography).

Texture

Ÿ Includes tenderness, ﬁrmness, crispness, crunchiness,
chewiness, etc. which are measured by applying force
to the produce; addi onally, textural
characteris cs are evaluated as “mouthfeel.”

Wholesomeness

Ÿ Wholesomeness is diﬃcult to measure objec vely; it
can be described as “freshness” “produce integrity”; it
also has a “sanitary” component meaning how
clean/hygienic the product is.

Internal

Hidden
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Nutri ve value

Ÿ Nutri ve value is measured by the content of nutrients
such as fat, carbohydrates, protein as well as essen al
vitamins, minerals, and other substances that inﬂuence
human well-being.

Food safety

Ÿ Food safety can be measured via the examina on of
food items about their pathogenic microbial load, the
content of chemical contaminants, or the presence of
physical foreign ma er in the produce.

Table 7.1.3: Class and Measurement of Quality A ributes
Diﬀerence between Food Hygiene and Food Safety
Ÿ The term ‘food safety’ encompasses all the important prac ces that businesses must follow to
ensure food is ﬁt for consump on. ‘Food hygiene’ is one of these important prac ces, which means
it’s a subcategory of ‘food safety’.
Ÿ As food hygiene falls under the umbrella term ‘food safety’, food hygiene itself does not include all
the other key areas of food safety. This is an important diﬀerence to be aware of, par cularly when
applying food-management procedures to your premises. Food safety refers to an en re system of
managing risks. Meanwhile, food hygiene refers to an individual set of prac ces for controlling only
one aspect.
Ÿ Those in managerial or supervisory roles need an understanding of how to implement a food safety
system, such as HACCP. Conversely, someone working directly with food who is not responsible for
pu ng management systems in place usually only needs food hygiene awareness.
Why is Food Hygiene Important?
Ÿ If food or drink is not safe to eat, you cannot eat or drink. The easiest example of this is safe drinking
water. We would never drink water that did not come from a reputable source. The very same
principle applies to food.
Ÿ Every day, people worldwide get sick from the food or drink they consume. Bacteria, viruses, and
parasites found in food can cause food poisoning.
Ÿ There is no immediate way of telling if food is contaminated because you cannot see, taste, or smell
anything diﬀerent from the norm.
Ÿ Food poisoning can lead to gastroenteri s and dehydra on or poten ally even more serious health
problems such as kidney failure and death.
Ÿ This risk is especially signiﬁcant for those in the high-risk category: Small children/ babies, pregnant
moms, the elderly, and immunocompromised, especially HIV infec ons and cancer pa ents.
Ÿ Food hygiene and safety prevent germs from mul plying in foods and reaching dangerous levels.
Ÿ Ensures daily healthy family living.
Ÿ Keeping one healthy and preven ng the addi onal cost of buying medica on and medical checkups. This is especially important is business. Companies worldwide lose Billions of Dollars per year
due to staﬀ down me.
Ÿ Hand washing accounts for 33% of all related food poisoning cases. It is therefore important to
maintain good personal hygiene prac ce. This is something we are taught early in our childhood, yet
hand washing is s ll a cri cal problem in the kitchen.
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Eight Hygiene Principles

Training
Of
Personnel

Product
Informa on
& Consumer,
awareness

Primary
Produc on

Eight
Hygiene
Principles

Design &
Facili es
Controls
of
Opera ons
Maintenance
&
Sanita on

Transporta on

Personal
Hygiene

Fig 7.1.3 Hygiene Principles

7.1.5 Personal sanita on and hygiene
Ÿ Personal hygiene plays an integral part to safeguard the food produced from any sort of crosscontamina on. Good personal hygiene and behavior prevent the food from contamina on and
subsequently hazards in the product and hence illnesses to the consumers. Sanita on and hygiene
are the most important aspects to take care of when working in the food industry.
Ÿ A person known, or suspected, to be suﬀering from, or to be a carrier of a disease or illness likely to be
transmi ed through food, shall not be allowed to enter into any food handling area.
Ÿ The Food business shall develop a system, whereby, any person aﬀected by illness shall immediately
report illness or symptoms of illness to the management for possible exclusion from the food
handling area. Medical examina on of the food handler shall be carried out apart from the periodic
check-ups if clinically or epidemiologically indicated.
Ÿ Medical examina on of all food handlers/ employees of the establishment shall be done once in a
year by a registered medical prac oner to ensure that they are free from any infec ous, contagious,
and other communicable diseases. A record of these examina ons shall be maintained for inspec on
purposes.
Ÿ The employees in the food premises shall be inoculated against the enteric group of diseases as per
the recommended schedule of the vaccine and a record shall be maintained. In case of an epidemic,
all factory staﬀ including workers shall be vaccinated irrespec ve of the early vaccina on.
Ÿ In the food handling area, personal with open cuts, wounds, or burns shall be required to cover them
with a suitable waterproof dressing before star ng opera ons. Any lost dressing must be reported to
supervision immediately. The dressings should preferably be brightly coloured and metal detectable.
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Ÿ Workwear
1. The Food business shall provide to all food handlers adequate and suitable clean protec ve
clothing, head covering, face musk, gloves and foot wear and the food business shall ensure
that the food handlers at work wear only clean protec ve clothes, head covering and footwear
every day.
2. Clothing mandated for food protec on or hygiene purposes shall not be used for any other
purpose.
3. Other persons entering into the plant (customers /visitors/contractors/calibra on agencies
/maintenance persons etc.) shall be provided with hair nets, beard nets (if necessary) masks,
aprons and shoe covers while entering in to the plant.

Fig 7.1.4 Diﬀerent Personal hygiene wears
Source: FSMS Guidance Document Fruits and Vegetable

Fig 7.1.5 Storage of Personal hygiene Clothing
Source: FSMS Guidance Document Fruits and Vegetable
Ÿ Personal Cleanliness
1. Food handlers shall maintain a high degree of personal cleanliness and shall wear work
clothing, head covering, and footwear that is ﬁt for purpose, clean and in good condi on (e.g.
free from tears, rips or fraying material). Workwear shall provide adequate coverage to ensure
that hair, beards, moustaches, perspira on, etc. cannot contaminate the product.
2. Food handlers engaged in food handling ac vi es shall refrain from smoking, spi ng,
chewing, sneezing, or coughing over any food whether protected or unprotected.
3. They should avoid certain hand habits –e.g. scratching nose, running ﬁnger through hair,
rubbing eyes, ears, and mouth, scratching beard, scratching part of bodies, etc. that are
poten ally hazardous and might lead to food contamina on through the transfer of bacteria
from employee to the product during processing.
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4. All people entering food processing, storage, distribu on, and handling areas shall wash their
hands with soap and potable water, followed by drying and sani zing, where required:
a)

before star ng work;

b)

a er handling chemicals;

c)

a er handling incompa ble food products (for example, raw versus cooked or readyto-eat) or contaminated materials;

d)

a er breaks;

e)

a er coughing or sneezing or blowing their nose; and

f)

a er using toilet facili es.

g)

a er using telephone/cell phones,

h)

a er smoking in designated areas etc.

How to wash your hands properly

1. Wet your hands

2. Liquid soap

3. Lather and scrub - 20 sec
DON'T FORGET TO WASH
Ÿ between your ﬁngers
Ÿ under your nails
Ÿ the tops of your hands

4. Rinse - 10 sec

5. Dry your hands

6. Turn oﬀ tap

Fig 7.1.6 Sequen al Steps for washing hands
Source: FSMS Guidance Document Fruits and Vegetable
Ÿ Personal Behaviour
1. Any behavior or unhygienic prac ces that could result in contamina on of food shall be prohibited
in food processing, distribu on, storage, and handling areas. This includes smoking, chewing or
ea ng, sneezing or coughing over unprotected food, spi ng, etc.
2. Personal eﬀects such as jewellery, watches, pens, or other items should not be worn or brought
into food handling areas if they pose a threat to the safety and suitability of food.
3. Should provide separate lockers/places provided for persons regularly working food processing
areas to keep their personal belongings, ﬃn, etc. Food contact tools and equipment shall not be
kept in a personal locker.
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Foodhandlers should:

A
B
A

A

Wear a clean cap or other
hair restraint

B
A

Wear clean clothing daily - dirty
clothes must be kept away from food
and prepara on areas

D
A

C Remove aprons when leaving
A
food-prepara on areas. Never wear an
apron to the restroom or on break
D
A

C

Remove jewelry from hands and arms

Never wear an
apron to the
restroom or on
break

E
D
A

E Wear appropriate, clean, and
D
A
closed-toe shoes
Fig 7.1.7 Personal Hygiene at a Work Place

Fig 7.1.8 Personal hygiene

7.1.6 Product Informa on and Consumer awareness
Product informa on and Labelling
1. All incoming, in-process and ﬁnished products shall be suitably iden ﬁed for product
iden ﬁca on, stage of processing, inspec on and test status, etc. to avoid their inadvertent use.
Lot iden ﬁca on shall be done to facilitate traceability, product recall, eﬀec ve stock rota on, etc.
2. All packaged food products shall carry a label and requisite informa on as per provisions of Food
Safety and Standards Act,2006 and Regula ons made thereunder to ensure that adequate and
accessible informa on is available to next person in the food chain to enable them to handle,
transport, store, process, prepare, display or use the food products safely and correctly and that
the lot or batch can be easily traced and recalled if necessary. This should also include informa on
that iden ﬁes food allergens in the product as ingredients or where cross-contamina on cannot
be excluded as per FSS (Food Labelling) Regula ons, 2011 & its amendment if any.
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Consumer awareness and handling of complaints
1. Informa on shall be presented to consumers in such a way to enable them to understand its
importance and make informed choices. Informa on may be provided by labelling or other
means such as company websites, educa on programs, and adver sements, and may include
storage, prepara on and serving instruc ons applicable to the product.
2. The Food Business shall have a system to handle product complaints with an iden ﬁed person or
people responsible for receiving, evalua ng, categorizing, inves ga ng, and addressing
complaints. Complaints shall be accurately categorized according to safety concerns and other
regulatory concerns, such as labelling and shall be inves gated by appropriately-trained technical
personnel.

7.1.7 Food Safety and Standards Act, 2006
Food Safety and Standards Acts, 2006 is the primary law for the regula on of food products and the
formula on and enforcement of food safety standards in the country. The Act is intended as an
“umbrella law” for food safety by consolida ng older laws, rules, and regula ons like Preven on of Food
Adultera on Act, 1954 Fruit Products Order, 1955, Meat Food Products Order, 1973, Vegetable Oil
Products (Control) Order, 1947, Edible Oils Packaging (Regula on) Order 1988, Solvent Extracted Oil,
De- Oiled Meal and Edible Flour (Control) Order, 1967, Milk and Milk Products Order, 1992. The
Preamble to the Act states that it seeks to “consolidate the laws rela ng to food and to establish the
Food Safety and Standards Authority of India for laying down science-based standards for ar cles of
food and to regulate their manufacture, storage, distribu on, sale, and import, to ensure availability of
safe and wholesome food for human consump on”. The Act gives statutory powers to the Food Safety
and Standards Authority of India (FSSAI). Some of the key func ons of the FSSAI include:
•

Framing of Regula ons to lay down food safety standards;

•

Laying down guidelines for accredita on of laboratories for food tes ng,

•

Providing scien ﬁc advice and technical support to the Central Government,

•

Contribu ng to the development of interna onal technical standards in food;

•

Collec ng and colla ng data regarding food consump on, contamina on, emerging risks, etc.

•

Dissemina ng informa on and promo ng awareness about food safety in India.

Some of the important posi on/ins tu ons are:
1. Commissioner of Food Safety: Every State is legally mandated to appoint a Food Safety
Commissioner for the implementa on of food safety standards.
2. Food Safety Oﬃcers: The Food Safety Commissioners are mandated to appoint Food Safety
Oﬃcers for a given area, and assign to them the task of performing func ons under this Act. The
powers of the Food Safety Oﬃcers include collec ng samples of food ar cles and ge ng them
tested; seizing ar cles that appear to violate the law; and inspec ng places where any ar cle of
food is manufactured.
3. Food Analysts: Food Analysts are also appointed by the Food Safety Commissioner, and are
tasked with carrying out an analysis on any food sample collected by the Food Safety Oﬃcer, or by
any purchaser of that food product.
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4. Designated Oﬃcer: Every district has to have one Designated Oﬃcer. He/she has the authority to
issue/revoke/renew a license for a food business or to prohibit the sale of any food ar cle which
violates any provision of the Act. This Oﬃcer could also sanc on the prosecu on of any food
business operator, or recommend the same to the Commissioner of Food Safety.
5. Laboratories: The FSSAI can no fy laboratories and research ins tu ons for carrying out tes ng
of food samples by appointed Food Analysts. Apart from state laboratories, the FSSAI also no ﬁes
private laboratories for carrying out food safety tests, based on their accredita on by the Na onal
Accredita on Board for Tes ng and Calibra on Laboratories (NABL). It could also no fy referral
laboratories, to which an appeal could be referred from any of the state/accredited laboratories.
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UNIT 7.2: Hazard Analysis and Cri cal Control Point (HACCP)
and Implementa on
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne the HACCP concept.
2. Follow HACCP principles to eliminate food safety hazards in the process and products.
3. Apply HACCP principles to eliminate food safety hazards in the process and products.
4. Discuss the HACCP Decision Tree
5. Develop a HACCP plan
6. Discuss Possible hazards in fruits and vegetable processing

7.2.1 The HACCP Concept
Ÿ Hazard Analysis Cri cal Control Point or HACCP (pronounced “hassip”) has emerged as the gold
standard for protec ng consumers from foodborne illness. This is an interna onal food safety
regula on in which poten al food safety hazards are considered at each step of a manufacturing
process and control measures are speciﬁed to prevent or reduce food safety hazards to acceptable
levels.
Ÿ A HACCP plan is a wri en document based on established HACCP principles that describe how
control measures will be implemented and what procedures are necessary to make sure that the
control measures are consistently working as designed (Sco and Stevenson 2006).
Terms

Deﬁni ons

Control

The state in which correct procedures are being followed and
criteria for safety are met.

Control measure

Any ac on or ac vity that can be used to prevent, eliminate, or
reduce a hazard.

Control point (CP)

A step at which a hazard must be controlled through prerequisite
programs or as a cri cal control point (CCP).

Correc ve ac on

Procedures followed when a devia on from a cri cal limit occurs.

Cri cal control point (CCP)

A step in the process where a signiﬁcant hazard must be controlled.

Cri cal limit

A maximum and/or minimum value to which a biological, chemical
or physical parameter must be controlled at a CCP to control a
signiﬁcant hazard.
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Hazard

Any biological, chemical or physical substance, object, or property which
may cause a food to become unsafe for human consump on in the
absence of its control.

Hazard Analysis

The process of collec ng and evalua ng the informa on on hazards
associated with each step of the process.

Monitoring

The act of conduc ng a planned sequence of observa ons or
measurements to assess whether the criteria for each of the cri cal limits
are met and the CCP is successfully under control.

Risk

The possibility, based on probability of occurrence and severity of
outcome, of suﬀering harm from a food safety hazard.

Prerequisite
programs

Company policies and procedures that provide the basic environmental
and opera ng condi ons necessary for the produc on of safe foods.

Signiﬁcant hazard

A poten al food safety hazard that is capable of causing severe illness or
injury, warrants control in the HACCP plan.

Valida on

Collec on and evalua on of scien ﬁc and technical informa on to
determine whether the HACCP plan is capable of eﬀec vely controlling
hazards.

Veriﬁca on

Ac vi es are other than monitoring that determine the validity of the
HACCP plan and that the system is opera ng according to the plan.

Table 7.2.1 Deﬁni ons of terms used in HACCP

7.2.2 Seven Principles HACCP Concept
The HACCP system consists of seven principles, which are brieﬂy introduced in the following table. These
principles are to be followed step by step when establishing HACCP in an opera on.

Conduct a hazard analysis
Evaluate the produc on process and iden fy the points where hazards (physical,
chemical, and biological may be introduced
Iden fy cri cal control points
Iden fy the cri cal points in the process plan where a hazard may occur
Plan preven ve measures at that cri cal point to control the risk
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Establish cri cal limits
State the boundary line between safe and unsafe processes
State the limit un l which a cri cal point maybe controlled
Establish a monitoring system
State the process of monitoring cri cal points and cri cal limits
Establish correc ve measures
Specify the correc ve ac ons that should be followed when cri cal limits are crossed
State veriﬁca on procedures
State the veriﬁca on 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 eﬀec vely
Follow record- keeping procedures
Keep records of all the cri cal points
Maintain a log of situa ons when cri cal limits were exceeded
State the correc ve measures that were applied
Include records of development and maintenance of the system

Fig 7.2.1 Deﬁni ons of terms used in HACCP
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7.2.3 Example of a HACCP Plan
HACCP in its original form was designed for the food manufacturing industry where process steps such as
blanching, retor ng, and pasteurizing are capable of consistently achieving large reduc ons in human
pathogens.

Oper
a on
al
step

Hazard

Control
measure

Cri cal
limit

Monitor
ing
method

Correc ve
ac on

Respon
sibility

Record

Procu
re ment
of
ingre
die
nts

Physical
(dirt, stone
par cles)

Supplier
guarantee
speciﬁca o
ns
established
by quality
assurance
department

As per
company
internal
speciﬁca o
ns

Supplier
guarant
ee
cer ﬁcat
e is
visually
conﬁrm
ed

Reject
ingredient
s, if not
accompan
ied by
supplier
guarantee

Store
manage
r

Supplier
guaran
tee

Chemical
(toxins,
pes cides
from
ingredients)

Rela ve
humidity of
the store to
be
maintained

Microbiolo
gical (high
microbiolo
gical load of
baking
ingredient s,
presence of
pathogeni
c bacteria)

FIFO system
should be
established

Monitor
tempera
ture
and
humidit
y of
storage

Table 7.2.2 Example of a HACCP Plan
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7.2.4 Overview of HACCP
Analyse Hazards
Poten al hazards to the food safety are recognized; in addi on
measures to regulate and control the hazards are iden ﬁed.

Iden ﬁca on of CCP’s
Cri cal Control Points throughout the produc on process of the
Product are established.

CCP Preven on Measures
A preven on measure is established at all CCP’s for example minimal
cooking me or temperature at a certain point in the product line.

Monitoring of CCP Preven on Measures
A system is established to monitor preven on measures at a CCP: for
ensample, a computer system would monitor and log the temperature.

CCP Not Met
Establish a precau on when the CCP hasn’t been met, for example, if the
temperature is too low; the computer will alarm the batch to be destroyed.

HACCP & CCP Log
Maintain a log system of all the CCP’s; also, this would include records
of CCP control methods and ac ons taken to correct poten al problems.

Fig 7.2.2 Overview of HACCP
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7.2.5 Why Implemen ng of HACCP is Important
Ÿ Successful HACCP implementa on requires the full commitment and involvement of management
and the workforce.
Ÿ Responsibility should be posi oned within the general management. This system not only protects
consumers from foodborne illness and injury, it also protects the food industry from the economic
consequences of a recall or outbreak.
Ÿ Government agencies worldwide have endorsed the HACCP approach for keeping foods safe.

Rise in
produc vity leads
to a rise in proﬁt.

Quality is
stabilized when
defec ve
products are
reduced.

Client's trust goes
up and corporate
image is
promoted.

HACCP
Eﬀec ve as a
counter-measure
and risk
management in
regard to product.

Employee
consciousness
changes, leading
to increase in
morale.

The safety of
one's products
will appeal to
consumers and
clients.

Fig 7.2.3 Merits of implemen ng

7.2.6 HACCP Decision Tree
Hazard Analysis and Cri cal Control Point (HACCP) decision trees are tools that can be used to help you
decide whether a hazard control point is a cri cal control point (CCP) or not. A CCP is a step at which
control can be applied. However, it is not always possible to eliminate or prevent a food safety hazard, so
this allows you to reduce it to an acceptable level.
The purpose of a decision tree is to support the judgment of the team and help you to conﬁrm whether
the hazard needs more food safety controls. Decision trees are not mandatory elements of HACCP but
they can be useful in helping you determine whether a par cular step is a CCP. You must determine the
correct CCPs to ensure that food is managed eﬀec vely and safely. The number of CCPs in a process will
depend on how complex the process is and how many hazards are present.
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Ques on 1:
Is the hazard managed by the pre-requisite programmers?

Not a CCP
(Record the PRP)

Yes

No

Ques on 2:
Are control measures in place for the hazard?
No

Ques on 2a:
Is control at this step
necessary for food
safety?

Yes

Modify step, process
or product or add
control

Yes

No
Not a CCP (Stop)

Ques on 3:
Is this process step speciﬁcally designed to eliminate or reduce the hazard to an acceptable level
No
Ques on 4:
Cold contamina on with the hazard occur at unacceptable level(s) or
increase to unacceptable level(s)?
No
Yes

Not a CCP (Stop)

Ques on 5:
Will a subsequent process step eliminate or reduce the hazard to an
acceptable level?
Yes

No

Not a CCP (Stop)

CCP

Fig 7.2.4 The Decision Tree
Source: FSMS Guidance Document Fruits and Vegetable
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7.2.7 Guidelines for Applica on of HACCP Principles
Ÿ HACCP is a management system in which food safety is addressed through the analysis and control of
biological, chemical, and physical hazards from raw material produc on, procurement, and handling,
to manufacturing, distribu on, and consump on of the ﬁnished product. For the successful
implementa on of a HACCP plan, management must be strongly commi ed to the HACCP concept.
Ÿ The following guidelines will facilitate the development and implementa on of eﬀec ve HACCP
plans.
Ÿ Prerequisite Programs- The produc on of safe food products requires that the HACCP system be
built upon a solid founda on of prerequisite programs. Some examples of pre-requisite programs
are:
1. Buildings and grounds maintenance
2. Raw materials speciﬁca on
3. Good agricultural prac ces
4. Receiving and storage
5. Transporta on
6. Water and ice safety
7. Employee hygiene
8. Equipment preven ve maintenance
9. Hea ng/ven la on/air condi oning (HVAC)
10. Maintenance of hand washing and toilet facility
11. Cleaning/sani zing
12. Laboratory tes ng
13. Chemical control
14. Glass control
15. Foreign material control
16. Allergen control
17. Paste control
18. Waste disposal
19. Labelling
20. Product traceability and recall
21. Consumer complaints
22. Food defence/security
23. Employee training
Ÿ Educa on and Training
1. The success of a HACCP system depends on educa ng and training management and
employees in the importance of their role in producing safe foods.
2. This should also include informa on about the control of foodborne hazards related to all
stages of the food chain.
3. It is important to recognize that the Supervisor must ﬁrst understand what HACCP is and then
learn the skills necessary to make it func on properly.
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Ÿ Wri ng a HACCP Plan:

I. Preliminary
HACCP steps

II. The seven
HACCP
principles

{
{

Step 1 — Assemble the HACCP team
Step 2 — Describe the food and its distribu on
Step 3 — Describe the intended use and
consumers of the food
Step 4 — Develop a ﬂow diagram which
describes the process
Step 5 — Verify the accuracy of the ﬂow diagram
Principle 1— Conduct a hazard analysis
Principle 2 — Iden fy cri cal control points
Principle 3 — Set cri cal limits
Principle 4 — Establish monitoring procedures
Principle 5— Determine correc ve ac ons
Principle 6 — Establish veriﬁca on procedures
Principle 7 — Establish record-keeping and
documenta on procedures

Fig 7.2.5 Steps required for wri ng a HACCP Plan
1. The use of the HACCP system in agricultural produc on is somehow limited. When fruits and
vegetables are to be consumed fresh, there are no steps that can eliminate or reduce biological
hazards to acceptable levels once contamina on has occurred. Controlling contamina on through
the applica on of GAP and GMP is the only way to reduce such hazards.
2. Although HACCP has limited usefulness in agricultural produc on of fruits and vegetables, hazard
analysis is a useful process for reducing hazards when produce is processed, since there are steps in
the produc on chain where hazards can be minimized.

7.2.8 Possible hazards in fruits and vegetable processing
Types of hazards:
There are three primary types of hazards to consider when conduc ng a hazard analysis.
1. Chemical hazards
2. Physical hazards
3. Biological hazards
Chemical Hazards:
1. A wide variety of chemicals are used in food produc on and processing. Some chemicals, such as
pes cides used in growing fruits & vegetables, cannot be removed by a subsequent process thus
their control needs to be before the intake of the facility. This would normally be through controls
in GAP (Good Agricultural Prac ces) or product tes ng/rejec on upon arrival.
2. There are chemicals in processing facili es and manufacturing plants that should be rigorously
controlled. These include such items as sani zers, lubricants, pest control chemicals used within
a processing facility, and water treatment addi ves, plus chemicals added to the manufacturing
process for a speciﬁc process.
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3.

Some chemical hazards found:
a)

Agricultural products, pes cides, fer lizers, an bio cs, other ﬁeld chemicals

b)

Toxic elements, lead, mercury, and other heavy metals

c)

Added Chemicals

d)

Food addi ves, such as preserva ves, ﬂavour enhancers, colour addi ves.

Physical Hazards:
1. As the fruits and vegetable processing industries deal with ﬁeld or comparable materials, one of
the objec ves for it is to remove physical hazards. Types of physical hazards include glass, wood,
metal, plas c, soil, and stones, personal items like jewellery, hair clips, other like paint ﬂakes,
insula on, s cks, staples, weed seed, toxic weeds.
2. Physical hazards usually result in personal injuries, such as a cut from glass or a case of choking
from foreign materials. Controlling foreign objects in raw materials can be started by
speciﬁca ons, le ers of guarantee, and vendor inspec on and cer ﬁca ons.
Biological Hazards:
1. One of the greatest risks for illness or injury from food comes from microbiological hazards. For an
illness to occur, the pathogen must be present in the food and must grow to high enough numbers
to cause an infec on or to produce toxins. The food must be capable of suppor ng the growth of
the pathogen and must remain in the growth temperature range long enough for the organism to
mul ply.
2. Some bacteria are linked to contaminate the fruits and vegetables are: Salmonella,
Campylobacter species, Listeria monocytogenes, Bacillus cereus, E. coli, Aeromonas species,
Clostridium botulinum, staphylococcus, Coliforms, Yeast, Moulds, Aspergillus sp., Thermophiles &
Mesophiles, Anaerobic microbes.
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Unit 7.3: Apply Food Safety Prac ces
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Iden fy the ways of applying safety prac ces for Loca on and Surroundings.
2. Explain the safety prac ces pre-requisites for designs and layouts.
3. Iden fy the safety prac ces used for equipment and containers.
4. State the ways of storage raw materials and ﬁnished products.
5. Explain the preven ve measures for cross-contamina on, allergen control and allergenic material
storage.
6. Explain control of labelling.

7.3.1 Safety Prac ces for Loca on and Surroundings
Ÿ Food Establishment shall ideally be located away from environmental pollu on and industrial
ac vi es that produce disagreeable or obnoxious odour, fumes, excessive soot, dust, smoke,
chemical or biological emissions and pollutants, and which pose a threat of contamina ng food
areas that are prone to infesta ons of pests or where wastes, either solid or liquid, cannot be
removed eﬀec vely.
Ÿ In case there are hazards of other environmental pollu on, appropriate measures shall be taken to
protect the food establishment from any poten al contamina on.
Ÿ Food Establishment shall be located away from areas subject to ﬂooding unless suﬃcient safeguards
have been provided.
Ÿ The manufacturing premise should not have direct access to any residen al area. In case that cannot
be achieved, suﬃcient measures shall be demonstrated to show that it is not posing any threat to
food safety.
Ÿ The surrounding areas of the establishment shall be kept clean maintained in good order and
adequately drained to minimize any poten al contamina on from pests, water, debris, etc.
Ÿ The site boundaries shall be clearly iden ﬁed with access controlled.
Ÿ Speciﬁc requirements for quick frozen foods: Processing facili es should, to the extent possible, be
located close to the source of raw materials so as to minimize changes that might lead to quality or
safety concerns for raw materials of quick-frozen foods prior to freezing.

7.3.2 Safety Prac ces for Designs and Layouts
General Requirement:
Ÿ As far as possible, the layout of the food establishment shall be such that the movement pa erns
of materials, products and people, and the layout of equipment, shall be designed to protect
against poten al cross contamina on between and during opera ons by foodstuﬀs.
Ÿ The construc on, design & layout of food premises shall be to the extent that is prac cable,
neither permit the entry of pests nor provide harbourage for pests.
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Ÿ Adequate drainage facili es shall be provided for grounds, roofs and other areas to avoid stagnant
water. Adequate control measures should also be in place to prevent insects and rodents from
entering the processing area from drains.
Ÿ It should be so designed as to permit easy and adequate maintenance, cleaning &/or disinfec on.
prevent any poten al contamina on, and provide adequate working space to allow good
manufacturing and hygienic prac ces for all opera ons.
Ÿ In areas experiencing high concentra on of air- borne pollutants, equipment should be used to
remove pollutants from the air blown across or through the product.
Process Flow:
Ÿ It should be designed to facilitate hygienic opera ons according to the one–way ﬂow direc on,
without backtracking from the arrival of the raw materials at the premises to the ﬁnished product,
and should provide for appropriate temperatures condi on for the process and the product.
Ÿ The premises should have separate: Raw material receiving area, Inspec on area, and ﬁnished
product dispatch area.
Ÿ Designated areas for storing raw materials, packaging materials, ﬁnished products, processing
chemicals, and cleaning and sani za on chemicals.
Ÿ Designated waste treatment & garbage disposal area: controlled.
Speciﬁc Requirements for Low Moisture Foods:
Ÿ In establishments processing and packing low-moisture foods, dry processing areas should be
designed to exclude moisture from the environment to the extent possible, to prevent growth and
minimize the likelihood of a pathogen becoming established in the environment.
Ÿ Raw material handling, pre-processing, and other areas (e.g. maintenance areas, waste areas,
and toilet facili es) should be separated from post-processing handling areas. Addi onally,
physical separa on within the low moisture food establishment based on hygienic requirements
will help minimize pathogen transfer from one area to another
Speciﬁc requirements for quick frozen
Ÿ Process Plant Design: The food processing facility should be designed for the rapid processing,
freezing, and storage of food products. The processing facility should include a product ﬂow that is
designed to minimize process delays and prevent cross contamina on that could aﬀect food
quality and safety.
Ÿ Cold Store Design: The cold store walls, ﬂoor, ceiling, and doors should be properly insulated to
help maintain appropriate product temperatures.
Internal Structure
Ÿ This requirement applies to areas used for food handling, cleaning, sani zing & personal hygiene.
Ÿ All interior structures (including ﬂoors, walls, ceilings, doors, windows, par ons, overhead
ﬁxtures, working surface, stairs, elevators, etc.) shall be soundly constructed of materials that are
durable, impervious to food par cles, grease and water, with no toxic eﬀect in intended use, shall
be unable to provide pest harbourage, as far as prac cable; and be easily and eﬀec vely cleaned
and where appropriate, disinfected.
Ÿ Where appropriate, all junc ons and corners should be rounded in processing areas to facilitate
eﬀec ve cleaning.
Ÿ Structures, where glass breakage could result in the contamina on of food, shall be constructed
of alterna ve materials or be adequately protected.
137

Par cipant Handbook

7.3.3 Safety Prac ces for Equipment and Containers
Ÿ Equipment, containers and other food contact surfaces that come in direct contact with food and
used for food handling, storage, prepara on, processing, packaging and serving shall be hygienically
designed, constructed, located and, if necessary, installed to ensure that they can be adequately
cleaned, if necessary, disinfected and maintained to avoid contamina on of food.
Ÿ Equipment used to cook, heat treat, cool, store or freeze food shall be designed to achieve the
required food temperatures as rapidly as necessary to meet the food safety requirements, and
maintain them eﬀec vely.
Ÿ Containers for chemicals (e.g. cleaning materials, lubricants, fuels, boiler chemicals etc.) or
hazardous substances, shall be speciﬁcally iden ﬁable and suitably constructed, closable, made of
impervious material, be easy to clean, and where necessary to disinfect.
Ÿ Containers holding hazardous substances shall be closed when not in use, stored separately, and
lockable to prevent malicious or accidental contamina on of food.

7.3.4 Safety Prac ces for Storage of Raw Materials
and Finished Product
Ÿ Fruits & vegetables are suscep ble to mould contamina on and/or growth if storage condi ons are
not appropriate. Finished food, packaging materials, ingredients and non-food chemicals storage
areas shall be dry and well ven lated.
Ÿ Raw material like sugar, pec n, Iodised salt, spices, should be kept on plas c or metal pallets. All
pallets should be away walls and oﬀ the ﬂoor for easy and adequate cleaning and inspec on, and to
avoid any pest harbourage.
Ÿ Flavours, if used, should be kept on pallets or in racks in cold room at appropriate temperature
speciﬁed by the supplier.
Ÿ Separate secure storage facili es for non-food chemicals and hazardous substances shall be
provided. Such facili es shall be located where there is no possibility for cross contamina on of food
or food contact surfaces.
Ÿ Storage areas should be designed or arranged to allow segrega on storage of raw, processed,
rejected, recalled or returned materials or products which will be dis nguishably marked and
secured. All Raw materials, food addi ves and ingredients shall be stored in separate areas from
printed packaging materials, sta onary, hardware and cleaning materials/chemicals.
Ÿ Storage areas shall be dry and well ven lated. When storing poten ally hazardous food, a food
business must store it under temperature control (and humidity control where necessary) and if the
food is intended to be frozen, ensure that the food remains frozen during storage. Monitoring of
temperature and/or humidity shall be applied in such cases.
Ÿ The Storage of raw materials, ingredients, work-in-progress and processed/packed food products
shall be subject to FIFO (First in, ﬁrst out), FEFO (First Expire, First out) stock rota on system as
applicable. To meet this, adequate stock rota on systems should be in place.
Ÿ All materials and products shall be stored oﬀ the ﬂoor and with suﬃcient space between the
material and the walls to allow inspec on, cleaning and pest control ac vi es to be carried out.
Ÿ Ingredients and products containing allergens should be clearly iden ﬁed and stored to prevent
cross-contamina on with ingredients and products not containing allergens.
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7.3.5 Safety Prac ces to Prevent Cross-Contamina on
Ÿ Depending on the risk assessment of the ac vi es at the establishment, separate the establishment
into Low, Medium and High food safety risk zones.
Ÿ Traﬃc pa erns should be established with respect to movement of personnel and materials
according to the one-way ﬂow direc on, without backtracking, criss-crossing, and with par oning
for separa on of opera ons e.g. the raw material area to the ﬁnished product area, to prevent crosscontamina on.

7.3.6 Allergen Control and Allergenic Material Storage
Ÿ Allergens are a major concern today for all food manufacturers. Since very small amounts of an
allergen are capable of causing reac on in sensi ve individuals, the control of poten al allergic
ingredients and the possibility of cross-contamina on are essen al in all manufacturing facili es.
Ÿ The ul mate goal of the Allergen Control Program is to protect consumers with food related
allergies. - This is accomplished through, but not limited to: ingredient review, labelling, rework,
storage & segrega on, scheduling, sanita on and training. - Procedure(s) outlining allergen
ingredient review, labelling, rework, segrega on, scheduling, sanita on and training should be
documented.
Ÿ All materials that are allergens (Raw Material, RM/SFG, Semi Finished Goods/FG, and Finished
Goods) should be labelled with a tag that states “Allergen.” and should separately be kept. The label
can be made Bold and with Bright colour for quick iden ﬁca on.
Ÿ The presence of allergens listed in the Food Safety and Standards (Labelling) Regula ons, 2017 must
be iden ﬁed in food ingredients and products and controls shall be put in place to prevent their
presence in foods where they are not labelled.
Ÿ The common allergens are Crustacean & Shellﬁsh (Shrimp, lobster, and crab), Peanuts; Walnuts,
Almonds and other tree nuts; Fish; Eggs; Milk; Soybeans; Wheat.
Ÿ Controls to prevent cross contact of foods containing allergens with other foods shall be
implemented e.g. separate storage facili es. Where cross-contact cannot be guaranteed,
consumers shall be informed.

7.3.7 Control of Labelling
Ÿ Control of labelling is important to ensure that the correct label is applied to each product. Use of
incorrect labels could mislead the consumer and could pose a poten al health hazard to segments of
the popula on with allergies.
Ÿ The manufacturer should have procedures in place to ensure that the correct label is applied to the
correct product. Typical controls are listed below:
1. Product types are eﬀec vely separated during changeovers (e.g. appropriate breaks between
products, visual inspec on to ensure products are not mixed prior to labelling).
2. Diﬀerent product labels or pre-labelled packaging should be eﬀec vely separated, and the
number of product label types should be kept to a minimum.
3. During storage, care is to be taken to prevent mixing of individual labels or bundles of labels (e.g.
labels are stored in separate boxes, no labels are loose and unused labels are returned to the
correct boxes).
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4.

Procedures should be in place to ensure the product being supplied or added to the labelling
opera on corresponds to the labels in use (e.g. online checks to ensure that products are correctly
labelled).

Ÿ Minimum Mandatory labelling of pre-packaged foods must have the following details:
1. Brand name
2. Name of the product
3. Net weight d. Name and address (manufacturer, packer, distributor, importer, exporter or vendor)
4. Batch number
5. Date manufacturing /packing
6. Best before use date
7. Veg /non-Veg Logo
8. FSSAI registra on number
9. Ingredient declara on
10. Nutri onal value.
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Unit 7.4: Good Manufacturing Prac ces-Hygiene Requirements
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne Good Manufacturing Prac ces.
2. Iden fy the principles of GMP.
3. Determine the areas of focus.

7.4.1 What is Good Manufacturing Prac ce?
Ÿ GMP is a set of guidelines proposed by the Food Safety Standards Authority of India (FSSAI) to ensure
the produc on of high quality and safe processed foods. It requires a qualita ve approach towards
manufacturing to reduce the chances of microbial contamina on, spoilage, and errors.
Ÿ GMPs include prac ces focused on the preven on and control of hazards associated with the fresh
fruit and vegetable post-harvest chain, ensuring a safe and wholesome product.

7.4.2 Ten Principles of GMP
Ÿ Design & construct the facili es & equipment properly.
Ÿ Follow wri en procedures & instruc ons.
Ÿ Document work.
Ÿ Validate work.
Ÿ Monitor facili es & equipment.
Ÿ Write step by step opera ng procedures & work on instruc ons.
Ÿ Design, develop & demonstrate work competence.
Ÿ Protect against contamina on.
Ÿ Control components and product-related processes.
Ÿ Conduct planned & periodic audits.

7.4.4 Areas of Focus
GMP - Areas of Focus

Personnel hygiene

Maintenance of
equipment

Process valida on

Fig 7.4.1 GMP -Areas of Focus
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Areas of Focus

Good Manufacturing Prac ces (GMP)

Personnel
hygiene

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Sanita on of
the work area

Ÿ The processing Unit where your work is located in a clean, pollu onfree area.
Ÿ The en re processing Unit is well-ven lated and has adequate ligh ng.
Ÿ The en re work area follows high standards of cleaning and
sani za on.
Ÿ There is a designated area for keeping utensils and equipment. It is
kept clean and pest-free at all mes.

Equipment
maintenance

Ÿ The equipment used for processing foods is protected against
contamina on from lubricants, metal fragments, fuel, and
contaminated water.
Ÿ The cleaning and maintenance of tools, materials, and equipment is an
easy process.
Ÿ The organiza on follows a cleaning and sani zing drill as per daily,
weekly, and monthly schedules.

Process
valida on

Ÿ All processes of produc on, like ingredient procurement, execu on,
storage, packaging, and logis cs follow strict organiza onal
parameters.
Ÿ Quality checks are conducted at each step of produc on. This helps to
ensure that food quality is maintained as per prescribed norms and
standards.
Ÿ The stock rota on of the 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.

Your organiza on follows strict hygiene and sanita on guidelines.
You are provided training on Good Manufacturing Prac ces (GMP).
You are in sound health condi on during working hours.
You follow high standards of cleanliness.
Your processing Unit has enough facili es for toilets and washes
sta ons.

Table 7.4.1 GMP-Areas of Focus
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Unit 7.5: Prac cal
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Demonstrate the process of maintaining personal hygiene and sanita on
2. Demonstrate and apply food safety prac ces at workplace

7.5.1 Personal Sanita on and Hygiene
Material to be Used
Ÿ Cleaning agents
Ÿ Sani sers
Ÿ

PPE

Ÿ Food safety manual
Ÿ First aid box
Ÿ Tool box

Knowledge and Understanding
Ÿ Food safety, hygiene and sanita on

Method
Personal Hygiene
Ÿ Personal cleanliness of food handlers is the most important link in preven ng foodborne illness.
Ÿ These personal hygiene habits become a part of their behaviour.
Ÿ Wear suitable clean protec ve clothing, head covering, face mask, gloves and footwear.
Ÿ Always clean your hands before beginning work, before handling food and a er any ac vity which
may contaminate the food and equipment you are working with.
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Fig 7.5.1 Personal Cleanliness at the workplace: Dos and Don’ts

144

Supervisor- Fruits and Vegetables Processing

Ÿ Follow the guidelines when to wash your hands.
Ÿ Use observa on table and ﬁll in the detail.
• Before/A er Handling Food
• A er Sneezing or Coughing or
Scratching any part of your body
• A er Handling a Tissue
• A er Ea ng, Drinking or Taking a Break
• A er using or visi ng the Restroom
• Before pu ng on gloves or any me
you take gloves oﬀ
• Before Serving Food or Beverages
• A er Cleaning, Washing Dishes or
Bussing Tables
Fig 7.5.2 When to wash your hands
Safety symbols and warnings
Ÿ Read the safety symbols, warnings and instruc ons very carefully.
Ÿ Before entering into the work area, check that it is not under the prohibited zone.
Ÿ Wear the personal protec ve equipment before entering the processing line.
Ÿ A er entering the working zone, check that required machineries are working properly.
Ÿ Before star ng the machine, ensure that machines are plugged to the electric circuit properly.
Ÿ Check if the tool box has the required tools for opera ons.
Ÿ Ensure the ﬁrst aid box is placed at the appropriate place and contains all the necessary medicines
and equipment.

Flammable
material

Explosive
material

Toxic
material

Corrosive
material

Radioac ve
material

Moving Industrial vehicle

Electric
hazard

General
danger

Laser
beam

Oxidant
material

Overhead
load

Non-ionizing
material
EX

Non-ionizing
material

Obstacle

Biological
risk

Drop

Fig 7.5.3 Safety symbols at the workplace
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Precau ons:
Ÿ Follow the safety instruc ons completely.
Ÿ Maintain proper hygiene and sanita on at workplace.
Ÿ Report to the concerned person during any emergency and don’t panic.

Observa on
Sl. No

Materials

Availability and Maintenance

1.

List of PPE

2.

List of Cleaning agents

3.

Contents of the tool box

4.

List of safety symbols and warning signs

5.

Contents of the ﬁrst aid box

Conclusion
Ÿ Write your conclusion here:
Sl. No

Why safety at workplace is very important?
Are the necessary PPEs available to carry out the work? (Y/N)
Are the cleaning agents (sani sers, soaps, etc.) available at workplace? (Y/N)
Are the safety and warning symbols displayed at the workplace? (Y/N)
Is the ﬁrst-aid kit available with necessary medical aid? (Y/N)
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7.5.2 Apply Food Safety Prac ces
Material to be Used
Ÿ PPE
Ÿ Food safety manual
Ÿ Food samples

Knowledge and Understanding
Ÿ Food safety, hygiene and sanita on

Method
Ÿ Every manufacturing / processing unit should have a Food Safety Management System (FSMS) Plan
Ÿ The purpose of FSMS is to ensure the manufacture, storage, distribu on and sale of safe food.
HACCP Principals:
Ÿ Conduct hazard analysis to iden fy the types of hazard
Ÿ Iden fy the cri cal control points.
1. Determine the cri cal control points (CCP).
2. Analyse the CCP at for each step in the produc on or process.
3. Refer to the cri cal limits from safety manual (organisa on speciﬁc).
4. Establish the cri cal limits. 6. Monitor the cri cal limits using the monitoring systems.
5. Apply correc ve measures to control the speciﬁed limits.
6. Enter the observa on records in the log book and CCP for raw materials in the observa on table.
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1. Do control measure exist at this step or subsequent steps for the
iden ﬁed hazards?
NO

YES
2. Does this step eliminate or
reduce the likely occurrence of
a hazard to an acceptable level?

Modify step, process
or product
YES
Is control at this step necessary
for safety?

NO

YES

3. Could contamina on with iden ﬁed hazards occur
in excess of acceptable levels or could these increase
to unacceptable levels?
YES

NO
NO

4. Will a subsequent step eliminate
iden ﬁed hazards or reduce the likely
occurrence to an acceptable level?
NO

YES
Stop
Not a Cri cal
Control Point

Cri cal
Control
Point

Fig 7.5.4 HACCP Decision Tree
7. Check for GMP (Good Manufacturing Prac ces) as per FSSAI guidelines. • GMP focuses on personal
hygiene, process valida on, maintenance of equipment, sanita on of the work area.

Precau ons:
Ÿ Ensure that cri cal control points are maintained as per HACCP principle.
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Observa on
Sl. No

Raw material

CCP limit to be maintained as
per speciﬁca ons

CCP limit maintained or not
(y/s)

Conclusion
Sl. No

Are records rela ng to safety maintained in the Log Book (Y/N)?
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Exercise
Answer the following Ques ons
1) What do you understand by Food Microbiology?
2) Diﬀeren ate between quality assurance and food safety.
3) How to write a HACCP Plan?
4) State the principles of good manufacturing prac ces.
5) What are the merits of implemen ng HACCP?
Quick Recall Quiz
6) Which of these is an example of a HACCP prerequisite program
a) Washing Vegetables
b) Approving Suppliers.
c) Buying Organic food
d) Only using local farmers
7) What is the ﬁrst step in crea ng a HACCP system?
1. Construc ng a ﬂow diagram
2. Establishing control measures
3. Assembling the HACCP team
4. Determining the cri cal control point
8) Why do you need to create a ﬂow diagram?
a) To show step by step guide for each process
b) To show the employees how things work
c) To help food inspector understand your business
d) To understand HACCP concept be er
9) What is a Cri cal Control Point?
a) A hazard with an easy solu on
b) An area of the premises where food safety is the most important
c) The point in a process where hazards don’t exist.
d) The point in a process where hazards must be prevented, eliminated, or reduced.
10) Which of these would be a cri cal limit?
a) Cleaning the food worksta on every day.
b) Washing fruits before using them.
c) Cooking to a core temperature to 70 degrees for two minutes.
d) Checking vegetables are green and leafy.
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Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. Explain the work ethics and a tudes.
2. Discuss the techniques to enhance leadership and team management ability.
3. Elucidate gender and disability diversity at the workplace.
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Unit 8.1: All about Work Ethics and A tude
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne ethics and workplace ethics.
2. State the importance and elements of workplace ethics.
3. Discuss the ways of fostering good workplace ethics.
4. Apply appropriate prac ces to cul vate posi ve a tude.

8.1.1 Meaning of the Term, ‘Ethics’
Ÿ Ethics is broadly deﬁned as the moral rules or principles of behaviour that help us to decide what is
right or wrong.
Ÿ Ethics are moral codes or principles that guide behavior. Being ethical is not the same as being
religious, doing what society feels is acceptable, or following the law.
Ÿ Standards of behavior can vary between socie es and diﬀer from what is ethical.
Ÿ Ethical behavior is not necessarily the same as following the law, but there is a rela onship between
ethics and the law. The rela onship between ethics and the law is like the rela onship between the
bricks and mortar in a wall.
Ÿ In its simplest deﬁni on, a system of moral principles is called ethics. They aﬀect how people lead
their lives, for life is an unbroken stream of decision-making, and ethics are concerned with what is
the right moral choice, for individuals and society.

8.1.2 Workplace Ethics
Ÿ Workplace ethics are nothing but the rules and procedures that should be carried out in an oﬃce by
the employer and the employees to maintain a professional company culture and to build a be er
rela onship with their customers by providing be er services.
Ÿ Tradi onally, work ethic has been understood as a value based on hard work and diligence.
Capitalists, for example, suggest ‘working hard’ is necessary and it results an ability of enhancing
one’s character. Socialists says that the concept of “hard work” makes the working class into being
loyal workers of the elite; and working hard, in itself, is not necessarily an honourable idea, but simply
a way to create greater wealth for those at the summit of the economic pyramid.
Ÿ An alterna ve percep on suggests that the work ethic is now subverted in a broader, and readily
marketed-to society. This perspec ve has given us the phrase ‘work smart.’
Ÿ In recent mes, many say that a work ethic is now obsolete and that it is no true any longer that
working more means producing more, or even that more produc on leads to a be er life… this is, of
course, not to be confused with quality produc vity.
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8.1.3 Importance of Workplace Ethics
Ÿ Workplace ethics ensures posi ve ambiance at the workplace, which leads to happy and sa sﬁed
employees who enjoy coming to work rather than trea ng it as a mere source of burden.
Ÿ Workplace ethics ensures management guides and mentors their employees well. This is important
as it enables management to treat all employees as equal and think from their perspec ve as well.
Ÿ Workplace ethics also go a long way in strengthening the bond among employees and most
importantly their superiors. It has been observed that organiza ons which are impar al to
employees, lend a sympathe c ear to their grievances and are employee friendly seldom face the
problems of unsa sﬁed employees and high a ri on rate.

8.1.4 Elements of Strong Workplace Ethics
Elements

Explana on

Professionalism

This involves everything from how you present yourself in a corporate se ng
to the manner in which you treat others in the workplace.

Respec ulness

This means remaining poised and diploma c regardless of how stressful or
vola le a situa on is.

Dependability

This means always keeping your word, whether it’s arriving on me for a
mee ng or delivering work on me.

Dedica on

This means refusing to quit un l the designated work is done, and comple ng
the work at the highest possible level of excellence.

Determina on

This means embracing obstacles as challenges rather than le ng them stop
you, and pushing ahead with purpose and resilience to get the desired results

Accountability

This means taking responsibility for your ac ons and the consequences of your
ac ons, and not making excuses for your mistakes.

Humility

This means acknowledging everyone’s eﬀorts and hard work, and sharing the
credit for accomplishments.

Table 8.1.1 Elements of Workplace Ethics

8.1.5 Ways to Foster a Good Workplace Ethics
As a Supervisor, it is important that you clearly deﬁne the kind of behavior that you expect from every
team member in the workplace. You should make it clear that you expect employees to display posi ve
work ethics like:
Ÿ Honesty: All work assigned to a person should be done with complete honesty, without any deceit or
lies.
Ÿ Good a tude: All team members should be op mis c, energe c, and posi ve.
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Ÿ Reliability: Employees should show up where they are supposed to be when they are supposed to be
there.
Ÿ Good work habits: Employees should always be well-groomed, never use inappropriate language,
conduct themselves professionally at all mes, etc.
Ÿ Ini a ve: Doing the bare minimum is not enough. Every team member needs to be proac ve and
show ini a ve.
Ÿ Trustworthiness: Trust is non-nego able. If an employee cannot be trusted, it’s me to let that
employee go.
Ÿ Respect: Employees need to respect the company, the law, their work, their colleagues and
themselves.
Ÿ Integrity: Each and every team member should be completely ethical and must display above board
behaviour at all mes.
Ÿ Eﬃciency: Eﬃcient employees help a company grow while ineﬃcient employees result in a waste of
me and resources.

8.1.6 Understanding A tude
Ÿ A tude is a psychological tendency that is expressed by evalua ng a par cular en ty with some
degree of favour or disfavour.
Ÿ A tude can be described as your tendency (posi ve or nega ve), to think and feel about someone or
something. A tude is the founda on for success in every aspect of life.
Ÿ Our a tude can be our best friend or our worst enemy. When you start a business, you are sure to
encounter a wide variety of emo ons, from diﬃcult mes and failures to good mes and successes.
Your a tude is what will see you through the tough mes and guide you towards success.
Ÿ A tude is infec ous. It aﬀects everyone around you, from your customers to your employees to your
investors.
Ÿ A posi ve a tude helps build conﬁdence in the workplace while a nega ve a tude is likely to result
in the demo va on of your people.

8.1.7 How to Cul vate a Posi ve A tude
A tude is a choice. Hence, it is possible to improve, control, and change our a tude, if we decide we
want to! The following ps help foster a posi ve mindset:
•

Remember that you control your a tude, not the other way around.

•

Devote at least 15 minutes a day towards reading, watching or listening to something posi ve.

•

Avoid nega ve people who only complain and stop complaining about yourself.

•

Expand your vocabulary with posi ve words and delete nega ve phrases from your mind.

•

Be apprecia ve and focus on what’s good in yourself, in your life, and in others.

•

Stop thinking of yourself as a vic m and start being proac ve.

•

Imagine yourself succeeding and achieving your goals.
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8.1.8 Structure of A tude
Components

Descrip on

Aﬀec ve Components

Involves a person’s feelings / emo ons about the a tude object. For
example: “I am scared of spiders”.

Behavioural (or
cona ve) components

The way the a tude we have inﬂuences how we act or behave. For
example: “I will avoid spiders and scream if I see one”.

Cogni ve
Components

Involves a person’s belief / knowledge about an a tude object. For
example: “I believe spiders are dangerous”.

Table 8.1.1 Structure of A tude

8.1.9 How to Conduct Yourself at Workplace
Ÿ You just can’t behave the same way at the oﬃce as you behave at home. Your Boss can be your best
friend outside the oﬃce but at work, you have to respect him and also treat him like your superior.
Employee ethics is essen al for maintaining discipline at the workplace.
Ÿ Make It a Priority to Be on Time: Pay a en on to the clock. Set alarms if you have to. Show up at least
a few minutes before you are supposed to start work and return from your breaks on me.
Ÿ Don't Be a Grump: Leave your bad mood at the door when you come to work. We all have days when
we aren't feeling our best. Remember not to take it out on your boss, your co-workers, and especially
your clients. If work is the thing that is causing your bad mood, it may be me to think about qui ng
your job.
Ÿ Dress Appropriately: Your appearance should always be neat and clean. Choose the type of clothing
your employer requires. If there isn't a dress code, pick a re that is the norm for your place of
employment.
Ÿ Watch Your Mouth: Swearing, cursing, or cussing—whatever you call it—has no place in most
workplaces.
Ÿ Oﬀer Assistance to Your Colleagues: A true professional is willing to help their co-workers when they
are overburdened or facing a challenge at work. They aren't afraid to share knowledge, opinions, or
simply an extra pair of hands.
Ÿ Try to Stay Posi ve: If you see something that should be ﬁxed, give your boss feedback along with a
plan for how to make improvements. If you are just complaining for no reason, stop.
Ÿ Learn from Your Mistakes: In life, no one is immune from mistakes. It’s inevitable that workplace
mistakes will occur, but acknowledging your errors, making your best eﬀort to correct them, and
learning along the way can help you recover and avoid future falters.
Ÿ Give Up on Gossip: No one expects you to like all of your co-workers, but sharing your nega ve
opinions and personal gossip interferes with produc vity.
Ÿ Listen Up: Just as you should be willing to share your knowledge and talents with your co-workers,
you should be equally recep ve to the contribu ons of others.
Ÿ R.E.S.P.E.C.T.: Independent of level or tle, every person in your workplace deserves to be treated
with respect. The more respected team members feel, the be er you’ll be able to communicate and
collaborate for op mal results.
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Unit 8.2: Leadership and Team Work
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne Leadership and understand eﬀec ve leadership skills.
2. Learn the beneﬁts of eﬀec ve leadership.
3. Iden fy the importance of teamwork.

8.2.1 What is Leadership?
Ÿ Some view leadership as a series of speciﬁc traits or characteris cs. Others see it as comprised of
certain skills and knowledge. And some others think, leadership is a process. This view of leadership,
as a process, places an emphasis on social interac on and rela onship. This is the idea that leadership
is a type of rela onship, one that typically includes inﬂuencing others in a certain direc on.
Ÿ “Leadership is a process of giving purpose (meaningful direc on) to collec ve eﬀort, and causing
willing eﬀort to be expended to achieve purpose.” (Jacobs & Jaques).
Ÿ “Leadership is about ar cula ng visions, embodying values, and crea ng the environment within
which things can be accomplished.” (Richards and Engle).
Ÿ Leadership is about ﬁguring out what to do in order to win as a team, and as a company. Leaders
believe in doing the right things. They also believe in helping others to do the right things. An eﬀec ve
leader is someone who:
◦

Creates an inspiring vision of the future.

◦

Mo vates and inspires his team to pursue that vision.

8.2.2 Some Cri cal Leadership Skills
Ÿ Pragma sm: This means having the ability to highlight all obstacles and challenges, in order to
resolve issues and reduce risks.
Ÿ Humility: This means admi ng the mistakes o en and early, and being quick to take responsibility
for your ac ons. Mistakes should be viewed as challenges to overcome, not opportuni es to point
blame.
Ÿ Flexibility: It is cri cal for a good leader to be very ﬂexible and quickly adapt to change. It is equally
cri cal to know when to adapt and when not to.
Ÿ Authen city: This means showing both, your strengths and your weaknesses. It means being human
and showing others that you are human.
Ÿ Reinven on: This means refreshing or changing your leadership style when necessary. To do this, it’s
important to learn where your leadership gaps lie and ﬁnd out what resources are required to close
them.
Ÿ Awareness: This means taking the me to recognize how others view you. It means understanding
how your presence aﬀects those around you.
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Beneﬁts of Eﬀec ve Leadership
Eﬀec ve leadership results in numerous beneﬁts. Great leadership leads to the leader successfully:
Ÿ Gaining the loyalty and commitment of the team members.
Ÿ Mo va ng the team to work towards achieving the company’s goals and objec ves
Ÿ Building morale and ins lling conﬁdence in the team members
Ÿ Fostering mutual understanding and team-spirit among team members
Ÿ Convincing team members about the need to change when a situa on requires adaptability.

8.2.3 What is Called a Problem and How to Solve a
Problem?
What is a Problem
Ÿ As per The Concise Oxford Dic onary (1995), a problem is, “a doub ul or diﬃcult ma er requiring
a solu on.”
Ÿ All problems contain two elements: 1. Goals, 2. Obstacles
Ÿ The aim of problem solving is to recognize the obstacles and remove them in order to achieve the
goals.
How to Solve a Problem?
Solving a problem requires a level of ra onal thinking. Here are some logical steps to follow when faced
with an issue:
Step 1: Iden fy the problem.
Step 2: Study the problem in detail.
Step 3: List all possible solu ons.
Step 4: Select the best solu on.
Step 5: Implement the chosen solu on.
Step 6: Check that the problem has really been solved.
Important Traits for Problem Solving
Highly developed problem-solving skills are cri cal for both, business owners and their employees. The
following personality traits play a big role in how eﬀec vely problems are solved:
Ÿ Being open minded.
Ÿ Asking the right ques ons
Ÿ Being proac ve.
Ÿ Not panicking.
Ÿ Having a posi ve a tude.
Ÿ Focusing on the right problem.
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How to Assess Problem Solving Skills
As a Supervisor, it would be a good idea to assess the level of problem-solving skills of poten al
candidates before hiring them. Some ways to assess this skill are through:
Ÿ Applica on forms: Ask for proof of the candidate’s problem-solving skills in the applica on form.
Ÿ Psychometric tests: Give poten al candidates logical reasoning and cri cal thinking tests and see
how they fare.
Ÿ Interviews: Create hypothe cal problema c situa ons or raise ethical ques ons and see how the
candidates respond.
Ÿ Technical ques ons: Give candidates examples of real-life problems and evaluate their thought
process.

8.2.4 Team Management
Teamwork occurs when the people in a workplace combine their individual skills to pursue a common
goal. Eﬀec ve teams are made up of individuals who work together to achieve this common goal. A
great team is one who holds themselves accountable for the end result.
Importance of Teamwork in Supervisory Success
For an entrepreneurial leader, building an eﬀec ve team is cri cal to the success of a venture, an
entrepreneur must ensure that the team he builds possesses certain crucial quali es, traits, and
characteris cs. An eﬀec ve team is one which has:
1. Unity of purpose: All the team members should clearly understand and be equally commi ed to
the purpose, vision and goals of the team.
2.

Great communica on skills: Team members should have the ability to express their concerns,
ask ques ons and use diagrams, and charts to convey complex informa on.

3.

The ability to collaborate: Every member should feel en tled to provide regular feedback on
new ideas.

4.

Ini a ve: The team should consist of proac ve individuals. The members should have the
enthusiasm to come up with new ideas, improve exis ng ideas, and conduct their own research.

5.

Visionary members: The team should have the ability to an cipate problems and act on these
poten al problems before they turn into real problems.

6.

Great adaptability skills: The team must believe that change is a posi ve force. Change should be
seen as the chance to improve and try new things.

7.

Excellent organiza onal skills: The team should have the ability to develop standard work
processes, balance responsibili es, properly plan projects, and set in place methods to measure
progress and ROI.
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The Supervision Framework
The supervisor’s overall role is to communicate organiza onal needs, oversee employees’ performance,
provide guidance, support, iden fy development needs, and manage the reciprocal rela onship
between staﬀ and the organiza on so that each is successful.

Fig 8.2.1 Supervision Framework
The Supervisors are responsible for:
a) Aligning individual performance expecta ons with organiza onal goals.
b) Developing performance goals collabora vely with their direct reports.
c) Ensuring that performance goals are communicated and current.
d) Providing fair, construc ve, and mely feedback towards performance expecta ons and goals
e) Aiding, guidance, and coaching support as needed.
f)

Ensuring that staﬀ has professional development plans in place.

g) Conduc ng performance evalua ons according to established systems and policies.
Manage the Team
There are several factors which play an important role in managing teams eﬀec vely.
Ÿ Communica ng expecta ons: For employees to understand what is expected of them, you should
communicate expecta ons in terms of behaviours by explaining what it “looks like or sounds like”
when an employee is, for example, behaving “professionally,” trea ng co-workers with “respect,” or
being “accountable” for his or her work.
Ÿ Eﬀec ve Delega on: Successful delega on starts with matching people and tasks, so you ﬁrst need
to explain what your team’s role and goals are. think about the skills, experience and competencies
within your team, and start matching people to tasks. BALM is a four-stage process that you can use
to allocate tasks to the team members who are best placed to complete them successfully. The
acronym stands for:
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a)

Break down broad team goals into speciﬁc, individual tasks.

b)

Analyze the competencies required to perform each task.

c)

List the competencies of each of your team members.

d)

Match individuals to task competencies.

Ÿ Create SMART goals for the team: SMART goals clarify what and when not how or why. They clarify
roles and responsibili es so everyone who reads the goals can fully understand the scope and
accountability. They iden fy accountability for task comple on. Every SMART goal should have the
following ﬁve characteris cs:

Table 8.2.1 Supervision Framework
Mo va ng the team
Diﬀerent people have diﬀerent needs when it comes to mo va on. Some individuals are highly selfmo vated, while others will under-perform without the supervisor’s input. A supervisor needs to take
care that every individual is mo vated enough to produce desired results.
Developing the team
Teams are made up of individuals who have diﬀerent outlooks and abili es, some may ﬁnd that the tasks
allocated to them are challenging, and they may need support. Others may be "old hands" at what
they're doing and maybe looking for opportuni es to stretch their skills. Either way, it's the supervisor’s
responsibility to develop all the team. The most eﬀec ve way of developing a team is to ensure regular
feedback to members.
Managing discipline
When supervisors face a poten al discipline issue, one must take me to gather informa on about the
situa on, decide what they are going to do, and act. Discipline issues rarely go away of their own accord,
and they usually get worse, o en causing considerable resentment amongst other team members.
Discipline may be subtly diﬀerent from basic feedback because it doesn't always relate speciﬁcally to the
employee's work.
Training and development of the team
Ÿ Training New Hires: When a new employee joins the team, their supervisor should help them
understand their role and support them during their transi on. This might include providing
workplace orienta on and explaining company policies or job du es. The supervisor may manage all
onboarding ac vi es, or they may work with the human resources department to make sure the
new hire receives the guidance and informa on they need.
Ÿ Training on New Skill: A supervisor needs to consider the diverse learning abili es of his team and
accordingly plan the training instruc on.
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Development of Team
Ÿ Most learning and development don’t come from training. Rather, sustainable development comes
from on-the-job learning—doing the work while learning how to do the work. Learning from
training, unless applied immediately, is lost shortly a er the class is over.
Ÿ Professional development through feedback: Feedback plays an important role in the professional
development of the team. Suppor ve feedback reinforces behavior that is eﬀec ve and desirable.
Supervisors are for o en assume that good performance is to be expected and only bad
performance should be followed with feedback. The supervisor should discuss what the employee is
doing well, thus highligh ng characteris cs of strong and desired performance.
a)

Acknowledge people as soon as possible a er you observe the desired performance. Timing is
cri cal to reinforce behavior and encourage more of the same.

b)

Be authen c. Provide posi ve feedback when you can genuinely appreciate the behavior
otherwise, you run the risk of appearing patronizing.

c)

Be speciﬁc; avoid generali es. “Thank you” and “great work” alone is insuﬃcient. What exactly
do you appreciate and why? Provide examples and details of how their ac ons contributed to
the desired performance.

d)

Give feedback in person when able. Email or phone messages can be used only when too much
me will lapse between in-person opportuni es.

e)

Be suppor ve. Do not follow posi ve feedback with a “but” comment.

Ÿ A successful Supervisor:
1. Always supports the team.
2. Assists employees with career advancement.
3. Takes responsibility for your team.
4. Creates a posi ve team culture.
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Unit 8.3: Gender and Disability Sensi vity
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Iden fy how to promote gender equality at workplace
2. Iden fy how to communicate with the persons with disability

8.3.1 A tude towards Disable People:
Ÿ Nega ve a tudes towards PwD’s con nue to challenge their full and equal par cipa on in society.
Disrespec ul or patronizing language and/or behaviour may cause oﬀense and may indirectly or
directly impact the inclusion of people with disabili es. Hence, one should always prac ce basic
e que es towards the PwD’s.
Ÿ some general instruc ons for conduc ng yourself while communica ng with a person with disability:
◦

Pay a en on to what they can do. Do not talk them down by mistaking them to be stupid.

◦

Remain considerate but treat all as equals.

◦

Maintain dialogue at an adult to adult level.

◦

Be considerate but never patronize them.

◦

Interact with them directly and not with those accompanying them.

◦

Discuss and ascertain the required modiﬁca ons to your workplace by working with people with
disabili es.

◦

Apologizing for expressions used in everyday language like ‘I got to run’ or ‘see you later’ may
cause oﬀense. Hence, conversa on should be as normal as possible such that you need not remind
them of their disability.

◦

Always ask before oﬀering help. Never assume that people with disabili es always require help.

8.3.2 Promote Gender Equality at Workplace:
Ÿ Gender inequality in the workplace has plagued the global economy for many decades; if it is not
addressed by integra ng women as an integral part of the workforce in general, it loses out on the
skills, ideas, improved decision-making, and perspec ves that are essen al to address the global
issues and to harness new scopes and opportuni es.
Ÿ “Gender equality is more than a goal in itself; it is a pre-condi on for mee ng the challenge of
reducing poverty, building good governance, and promo ng sustainable development.”
Ÿ So how to promote gender equality at workplace?
◦

Altering Hiring Prac ces to increase diversity

◦

Considering Leadership Roles for both Men and Women.

◦

Equal Pay.

◦

Priori zing Work-life Balance.

◦

Strict and Eﬀec ve Policies against Harassment and Workplace Oﬀence

◦

Crea ng an Open-minded atmosphere
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Unit 8.4: Prac cal
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Plan and schedule ac vi es or task assigned in an organised way
2. Iden fy poten al problems to make sound and mely decisions

8.4.1 Techniques to Plan and Organize Yourself at Workplace
Knowledge and Understanding
Ÿ Planning and scheduling ac vi es and organize yourself at the workplac

Methods
Ÿ Organising and planning is a process of comple ng a given task eﬃciently and successfully.
Ÿ Organising and planning includes:

Iden ﬁca on of
ac vi es

Establishing a
plan

Measuring actual
work progress
at regular intervals

Comparing actual
work done with the
plan and iden fying
the gaps (if any)

Coordina on
of work among
the team

Finding out the
reasons (if any)
for devia on
from the schedule

Taking correc ve
measures to
rec fy the
devia on
Table 8.4.1 Structure of A tude
Beneﬁts of Organizing and Planning
1. Write the beneﬁts of planning.
_________________________________________________________________________________
_________________________________________________________________________________
2. Write the beneﬁts of organizing.
_________________________________________________________________________________
_________________________________________________________________________________
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8.4.2 Problem Solving
Knowledge and Understanding
Analysing the problem at the workplace

Methods
A problem is a situa on faced by an individual or a group that requires resolu on. The apparent path for
the solu on may or may not be visible to people ini ally. Problem is what is diﬀerent between 'what is'
and 'what can' or 'should be'.
Wri ng the problem
Ÿ Write your problem statement (for e.g.: The output or product is not as per the desired quality and
speciﬁca ons).
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________

Template to Solve the Problem
Sl. No

Steps to solve the problem

1.

Iden fy the problem

Notes for the solu on

Iden fy what is wrong.
Speak about it to your peers.
2.

Analyse the problem
What is the issue?
Why did it happen?
When did it get no ced?
Who is going to get aﬀected by it?

3.

Set the goals
What do I want?
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What is the current state and what is the
desired state?
What are the steps that I should take to
resolve the issue?
Am I following the steps and ﬁnishing on
me?
What is ge ng in my way of reaching the
desired outcome?
4.

Evaluate poten al solu ons
What are the diﬀerent op ons that will solve
the problem?
What are the posi ve and nega ve side of
each op on

5.

Select the best solu on and apply it
Which one do you think is the best solu on?
How will you apply the best solu on?

6.

Evaluate the applied solu on
Was my solu on the best one?
Did I have a be er way of solving the issue?
Did I judge the problem correctly?
Could I stop the loss?
Can I apply this solu on next me for a
similar problem?
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Exercise
Answer the following Ques ons
1. Explain the elements of workplace ethics.
2. How to conduct yourself at workplace.
3. Explain the factors of managing the team eﬀec vely.
4. How to promote gender equality at workplace?
Quick Recall Quiz
1. Which of the following is true?
a. Leading is tradi onally one of the four management func on.
b. Most important form is leading others.
c. Most important form is leading oneself.
2. Leading is diﬀerent than managing.
True

False

3. Gender equality is more than a _________ itself.
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Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. Enhance communica on and feedback skills
2. Understand decision making
3. Demonstrate listening skills
4. Demonstrate me management
5. Understand your strengths and development needs
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Unit 9.1: Communica ons Skills
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Appraise the importance of complying with organiza onal requirements to share informa on
with team members.
2. Appraise the importance of respec ng the personal space of colleagues and customers.
3. Iden fy the ways to manage and coordinate with team members for work integra on.

9.1.1 What do You Mean by Communica on?
Ÿ Communica on is the act of being understood. Communica on is a process, which involves sharing
of informa on between people through a con nuous ac vity of speaking listening, and
understanding.
Ÿ Communica on is the connec on between people but as long as one person is sending a message
and another person is understanding it, communica on is happening.

9.1.2 What is Eﬀec ve Communica on?
Ÿ Eﬀec ve communica on is a process of exchanging ideas, thoughts, knowledge and informa on such
that the purpose or inten on is fulﬁlled in the best possible manner.
Ÿ In other words, it is the presenta on of views by the sender in a way best understood by the receiver.
Ÿ An eﬀec ve communica on generally involves;
Sender: The person who ini ates the process of communica on by sending a message;
Receiver: The one to whom the message is to be delivered.
Ÿ It goes through ﬁve stages:
(1) Interpreta on, (2) Encryp on, (3) Delivery, (4) Acceptance, and (5) Feedback.
Ÿ To achieve the objec ve of eﬀec ve communica on, the principles of eﬀec ve communica on are
also required. To have a smooth communica on, it is necessary to use the principle of eﬀec ve
communica on. Principles include Respect, Empathy, Audible, Clarity, and Humble.
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9.1.3 Characteris cs of Eﬀec ve Communica on
Eﬀec ve communica on is more than just delivering a message, it should meet the purpose of the
sender. The characteris cs or elements of eﬀec ve communica on are:
Precise
Message
Reliability
Correct
Message
Clear
Message

Characteris cs of
Eﬀec ve Communica on

Considera on of
the Recipient
Sender's
Courtesy

Fig 9.1.1 Elements of eﬀec ve communica on

9.1.4 Elements, Process and Barriers of Communica on
Elements and Process of Communica on

Fig 9.1.2 Process of Communica on
The process of communica on contains the following eight elements of communica on:
1. Sender
2. Message
3. Encoder
4. Decoder
5. Receiver
6. Channel
7. Context
8. Feedback
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SENDER
Who sends the message or is the source of the message.

MESSAGE
The idea being communicated by the sender.
ENCODING
Ÿ Transferring the message into a format that can be shared. It includes the
language or tone chosen.
Ÿ How the message is encoded depends upon the senders understanding of
the audience, their percep ons, assump ons etc.
Ÿ It is inﬂuenced by the feelings, values, cultures, and behaviour of the
sender
CHANNEL
Ÿ The mode chosen for communica ng. Example- phone, oral, text, gestures,
or wri ng.
Ÿ It is important to choose the appropriate channel according to the
message being communicated.
RECEIVER
Who receives the message from the sender/source.

DECODING
Ÿ It means how the sender comprehends and understands the message that
sender has communicated.
Ÿ It is inﬂuenced by the feelings, values, cultures, and behaviour of the
receiver
FEEDBACK
Ÿ The revert or the response communicated by the receiver to the
source/sender a er having decoded the message.
Ÿ It depends upon how the receiver percieved the message received

CONTEXT
The environment, situa on, or the circumstances in which the communica on
is happening

Table 9.1.1 Elements of Communica on
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All the above-illustrated elements can also become a barrier to communica on. Communica on barriers
are aspects that get in the way of a message being received in the way the sender sent it. While
communica ng, people generally face a problem where the message is received in the way it is assumed.
It causes miscommunica on and misunderstandings. Let us refer to the exhibit below for details to
understand the four signiﬁcant barriers in communica on.

Fig. 9.1.3 Poten al Barriers to Communica on
Ÿ Physical or Environmental Barriers: The barriers in the surroundings or the environment are the
physical barriers. Example- Noise in the surroundings, the physical distance between the sender &
receiver, defects in the communica on system like network problems, poor signal, etc.
Ÿ Language Barriers: Barriers arising due to the diﬀerent language or diﬀerences in the language of the
sender and receiver. Some mes, this problem also arises because of the diﬀerent meanings
perceived of the same word or jargons being used that the receiver does not understand. The
language barrier is not just about spoken language. It also includes body language. The same
message is perceived diﬀerently by the receiver when said with diﬀerent body languages.
Ÿ Psychological Barriers: Barriers or problems arising from diﬀerences in percep on, ego clashes,
prejudices, state of mind, poor past experiences, behaviors, a tudes, moods, and value systems are
psychological barriers. These barriers are generally exceedingly challenging to overcome.
Ÿ Socio-Cultural Barriers: Some mes, the diﬀerences in social or cultural norms cause communica on
problems. These include how the people generally speak, wear, follow customs, behave, or eat is not
en rely understood by the receivers who are not accustomed to the diﬀerences. For example, some
communi es are louder and more extravagant than others.
Thus, for eﬀec ve and good communica on, an individual needs to recognize the barriers in the
communica on process and overcome them.
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9.1.5 Signiﬁcance of Eﬀec ve Communica on at
Workplace
Many writers have iden ﬁed the following advantages of eﬀec ve communica on at workplace:
Ÿ Leads to personal eﬀec veness.
Ÿ Helps to network with people.
Ÿ Inﬂuences mo va on for enhanced performance.
Ÿ Builds be er understanding between boss and subordinates.
Ÿ Creates be er interpersonal rela ons.
Ÿ Increases listening ability.

9.1.6 Pre-determined Skills of Eﬀec ve Communica on
Conveying a message eﬀec vely is an art as well as a skill developed a er con nuous prac ce and
experience. The predetermined set of skills required for an inﬂuen al communica on process are as
follows:
Skills

Descrip on

Observance

A person must possess sharp observing skills to gain more and
more knowledge and informa on.

Clarity and Brevity

The message must be dra ed in simple words, and it should be
clear and precise to create the desired impact over the receiver.

Listening and Understanding

The most crucial skill in a person is he must be a good, alert and
pa ent listener. He must be able to understand and interpret
the message well.

Emo onal Intelligence

A person must be emo onally aware and the ability to inﬂuence
others from within.

Self-Eﬃcacy

He/she must have faith in himself and his capabili es to achieve
the objec ves of communica on.

Self-Conﬁdence

Being one of the essen al communica on skills, conﬁdence
enhances the worthiness of the message being delivered.

Respec ulness

Delivering a message with courtesy and respec ng the values,
believes, opinions and ideas of the receiver is the essence of
eﬀec ve communica on.

Non-Verbal Communica on

To connect with the receiver in a be er way, the sender must
involve the non-verbal means communica on too. These
include gestures, facial expressions, eye contact, postures, etc.

174

Par cipant Handbook

Selec on of the Right Medium

Choice of the correct medium for communica on is also a skill.
It is necessary to select an appropriate medium according to
the situa on, priority of the message, the receiver’s point of
view, etc.

Providing Feedback

Eﬀec ve communica on is always a two-way process. A person
must take as well as give feedback to bring forward the other
person’s perspec ve too.
Table 9.1.2 Eﬀec ve Communica on Skills

9.1.7 Guidelines for Giving and Receiving Instruc ons
at the Workplace
Giving Instruc ons

Receiving and Following Instruc ons

Ÿ Determine what needs to be accomplished
the intended outcome.

Ÿ Listen carefully.
Ÿ Focus on the person giving the instruc ons.

Ÿ Give the reasons for doing the job.

Ÿ Avoid jumping to conclusions.

Ÿ Use concrete ac on words rather than
abstract words.

Ÿ Ask ques ons about the standards to be
reached.

Ÿ Have the other person paraphrase the
instruc ons back to you.

Ÿ Paraphrase to check on your understanding.

Ÿ Demonstrate the skills in the task if your
instruc ons involve machinery or
equipment.

Ÿ Paraphrase to check on your understanding.
Ÿ Double-check any safety issues.
Ÿ Ask for help if you feel you do not
understand or are unable to follow the
instruc ons.

Ÿ Encourage ques ons.
Ÿ Ensure your ming is appropriate.
Ÿ Follow up as the person does the task on the
job. Oﬀer mely and speciﬁc feedback.

Table 9.1.3 Guidelines for eﬀec ve communica on at the workplace
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9.1.8 Providing Feedback at Workplace
Ÿ Feedback is an essen al part of successful interpersonal communica on. It indicates how well the
sender’s message is being understood or has been understood by the recipient.
Ÿ The importance of feedback cannot be overemphasized.
Ÿ Feedback makes communica on a two-way process, it indicates eﬀec ve understanding or
misunderstanding of the message, it s mulates further communica on and discussion.
Ÿ Feedback can be classiﬁed in diﬀerent ways. Such as:
▪

Verbal and Non-verbal

▪

Posi ve and Nega ve

▪

Ac on

▪

A combina on of any of these

9.1.9 Characteris cs of Both Eﬀec ve and Ineﬀec ve
Feedback at Workplace
Ÿ Inten on: Eﬀec ve feedback is directed toward improving job performance and making the
employee a more valuable asset it is not a personal a ack and should not compromise the
individual’s feeling of self-worth or image. Rather eﬀec ve feedback is directed towards aspects of
the job.
Ÿ Speciﬁcity: Eﬀec ve feedback is designed to provide recipients with speciﬁc informa on so that they
know what must be done to correct the situa on. Ineﬀec ve feedback is general and leaves
ques ons in the recipient’s minds. For example, telling an employee that he or she is a poor worker.
Ÿ Descrip on: Eﬀec ve feedback is descrip ve rather than evalua ve. It tells the employee what he or
she has done in objec ve terms, rather than presen ng value judgement.
Ÿ Usefulness: Eﬀec ve feedback is informa on that an employee can use to improve performance. If it
is something that an employee cannot correct, it is not worth men oning.
Ÿ Timeliness: Time feedback properly. The more immediate the feedback the be er.
Ÿ Readiness: in order for feedback to be eﬀec ve, employee must be ready to receive it. When
feedback is imposed or forced on employees it is much less eﬀec ve.
Ÿ Clarity: Eﬀec ve feedback must be clearly understood by the recipient.
Ÿ Validity: Eﬀec ve feedback must be reliable and valid. When the informa on employee will feel that
the supervisor is unnecessarily biased or the employee may take correc ve ac on that is
inappropriate and only compounds the problem.
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Unit 9.2: Decision Making Skills
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Understand what is decision making skills.
2. Learn some common techniques of decision making.
3. Iden fy the importance of teamwork.

9.2.1 What is Decision Making?
A decision is a choice made from various available alterna ves.
What are some common techniques do you use for making decisions?’
Marginal analysis: This technique is used in decision-making to ﬁgure out how much extra output will
result if one more variable (e.g. raw material, machine, and worker) is added.
Linear programming: This is a quan ta ve technique used in decision-making. It involves making an
op mum alloca on of scarce or limited resources of an organiza on to achieve a par cular objec ve.
Financial analysis: This decision-making tool is used to es mate the proﬁtability of an investment, to
calculate the payback period (the period taken for the cash beneﬁts to account for the original cost of an
investment), and to analyse cash inﬂows and cash ou low.
What is the Importance of Decision Making?
Ÿ Eﬃcient u liza on of resources
Ÿ Problem solving
Ÿ Enables business growth
Ÿ Eﬀec ve management of company
Ÿ Mo vates employees
What are the Steps Followed in Decision Making?
Ÿ Awareness of the problem
Ÿ Diagnose and state the problem
Ÿ Develop the alterna ve
Ÿ Evaluate the alterna ves
Ÿ Select the best alterna ve
Ÿ Implement the decision
Ÿ Verify and incorporate feedback in the decision steps and repeat
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Unit 9.3: Listening Skills
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne listening.
2. Explain how to improve listening skills.

9.3.1 What is listening?
Listening is the ability to accurately receive and interpret messages in the communica on process.
How can you improve your listening skills?
1. Face the speaker and maintain eye contact
2. Be a en ve and relaxed
3. Keep an open mind
4. Listen to the ideas and feelings behind the words
5. Don’t interrupt
6. Don’t provide solu ons
7. Ask clarifying ques ons
8. Watch for non-verbal cues
9. Provide listening cues during the conversa on and summarize at the end
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Unit 9.4: Time Management Skills
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne me management.
2. List the beneﬁts of me management.
3. Iden fy the tools to improve me management

9.4.1 What is Time Management?
“Time management” is the process of organizing and planning how to divide your me between speciﬁc
ac vi es.

9.4.2 What are the Beneﬁts of Time Management?
Ÿ Good me management enables you get more done in less me.
Ÿ Failing to manage your me leads to ineﬀec veness and stress.

9.4.3 What are the tools to Improve Time Management?
Make a To-Do list
Ÿ Write down all the tasks you need to complete. Break down large tasks into smaller ac onable steps.
Ÿ Allocate priori es to each task
Ÿ Focus on high priority items ﬁrst and work your way through the list.
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Unit 9.5: Self-Assessment
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Deﬁne self-assessment.
2. Explain how to ﬁnd your strength and development need

9.5.1 What is Self-Assessment?
Self-assessment helps individuals monitor their own work or abili es, ﬁnd out what their weaknesses
and strengths are, and self-diagnose relevant solu ons.

9.5.2 How can you ﬁnd your strengths and
development needs?
1. Ask yourself ques ons about what, how, and why you have a problem at doing something or how
and why you succeeded in something.
2. Write down the targets for the most important aspects or goals of your work and assess your
performance in comparison to each of them.
3. Take an assessment test. There are paid and free tools available online for self- assessment. One
popular tool is DISC. A free version of this tool is available on the following site.
h ps://openpsychometrics.org/tests/ODAT/
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Unit 9.6: Prac cal
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Choose between two or more courses of ac on to solve problems quickly and eﬀec vely
2. Manage me eﬀec vely to complete the tasks assigned

9.6.1 Decision Making
1

2

3

4

5

Ÿ Lis ng all possible solu ons/op on

Ÿ Se ng a me scale and deciding who is responsible for the decision

Ÿ Weighing up the risks involved

Ÿ Weighing up the risks involved

Ÿ Making the decision

Fig 9.6.1 Steps of Decision Making
Knowledge and Understanding
Ÿ Understanding of decision-making techniques.
Methods
Decision making is an act of choosing between two or more courses of ac on. There may not always be a
'correct' decision among the available choices. There may have been a be er choice that had not been
considered, or the right informa on may not have been available at the me.
Developing Decision Making Skills
Ÿ Answer each of the following ques ons as honestly as possible.
Ÿ Circle your answer for each ques on.
Ÿ Refer to the result table given below and evaluate the result of your answers.
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Mark Where you Stand (Tick your answer)
Sl.
No

Decision Making Skills

1.

Desire to ac vely
par cipate in the
process of solving/
improving a situa on.

2.

Too much analysis of
situa on results in
delaying decision.

3.

Respect other people's
sugges on and
recommenda ons

4.

Analyse and calculate
the risk and problems
which may occur a er
taking a decision.

5.

Follow workplace rules
and guidelines in
situa ons involving high
level of risk at work.

6.

Use your job
speciﬁca on to take
appropriate decision.

7.

Do not hesitate to
consult your supervisors
and subordinates before
arriving to a decision
point.

8.

Do not make workplace
decision based on
emo ons.

Strongly
Disagree (5)

Agree
(4)

Table 9.6.1 Develop Decision Making Skills
Evaluate your answers a er you complete the above table.

182

Somewhat
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Somewhat
agree (2)

Strongly
Agree (1)
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Check the result for each ques on if your answer is:
Score

Evalua on

Result

1-3

You need to work hard to develop this quality.

Work hard

4

You possess this quality but need to enhance it for
be er success.

Keep evolving

5

You possess this quality and this is your strength use it
to make mely and eﬀec ve decision.

Use this strength

My Score

What should you do

9.6.2 Time Management
Knowledge and Understanding
Ÿ Planning and scheduling ac vi es and managing your me.
Methods
Ÿ It is easy to manage our me eﬀec vely, especially if we follow a few simple steps.

Priori ze

Schedule

Mul task

Track Progress

Arrange your daily task by order of importance
Have a To-Do list
Assign a meline to each task
Increases your eﬃciency
Art of doing mul ple tasks at the same me
Combine correct jobs to mul task eﬃciently
Review the results at regualr intervals
Pin down reasons for devia on (if any) from schedule

Fig 9.6.2 Steps to manage your me
Ask yourself how important and how urgent is the work and then plan accordingly.
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Do Now

Do Next

Urgent and
important

Not urgent but
important
Priority Matrix
Not urgent and
not important

Urgent but not
important

Don't Do

Do Later

Fig 9.6.3 Priority Matrix: Ways to Manage Your Time
To-Do List
Ÿ Create a To-Do list to keep track of the job received iden fying the priority.
Sl.
No.

Date

Job
code/number

Task/ ac vi es
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Exercise
Answer the following Ques ons
1. Describe the eﬀec ve communica on process.
2. Explain the following:
A tude, Eﬀec ve communica on, Leadership skills, workplace ethics.
3. Brieﬂy discuss the assessment process of problem-solving skills.
4. State the three common techniques of making any decisions.
Quick Recall Quiz
1. Eﬀec ve communica on is an ac vity, that is connected with the?
__________________________________________________________________________________
__________________________________________________________________________________
2. Which of the following is not included in elements of communica ons?
Ÿ Clear message
Ÿ Precise message
Ÿ Incorrect message
3. A tude is infec ous.
Ÿ True
Ÿ False
4. Decision making is a choice made from?
__________________________________________________________________________________
__________________________________________________________________________________
5. Self-assessment helps to monitor
Ÿ Others work
Ÿ Own work
Ÿ Both
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Key Learning Outcomes
At the end of this module, the trainees will be able to:
1. Iden fy parts of the computer
2. Explain the usage of the computer keyboard eﬀec vely to type
3. Explain how to use computer applica ons eﬀec vely to record day-to-day ac vi es
4. Discuss the use of MS Oﬃce
5. State the importance of the computer in document day-to-day ac vi es
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Unit 10.1: Computer and its Parts
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Learn about types of computers
2. Understand the standard parts of a computer

10.1.1 Inroduc on
A computer is an electronic machine. It takes instruc ons from the user in the form of input. It works on
the instruc ons, or in other words, processes the instruc ons and provides the required results in the
form of output. So, we can say that every computer works on this basic principle of Input - Process Output. At the end of this Unit, you will be able to iden fy the computer and its parts.

10.1.2 Types of Computers
Ÿ Desktop computers (Personal Computers or PCs) are designed for use at a desk or table.
Ÿ Laptop computers combine the CPU, screen, and keyboard in a single case. The screen folds down
onto the keyboard when not in use. They are light in weight, can run on ba ery and are easy to carry.

Fig 10.1.1 A Desktop and Its Peripherals
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Fig 10.1.2 A Laptop and Its Parts
Ÿ Handheld computers are ba ery-powered computers and can be carried anywhere. Instead of
keyboards, the handhelds have touch screens that you can use with your ﬁngers or a stylus. Figuret
PCs are mobile PCs, and like laptops, they are powerful and have a built-in screen. You may write
notes or draw pictures on the screen with a tablet pen.

10.1.3 Func ons of a Computer
A computer performs ﬁve major opera ons or func ons irrespec ve of its size and make. These are:
Ÿ Accepts data or instruc ons as input
Ÿ Stores data and instruc on
Ÿ Processes data as per the instruc ons
Ÿ Controls all opera ons inside a computer
Ÿ Gives results in the form of output
INPUT/ OUTPUT UNITS
Ÿ An input device can send data to another device, but it cannot receive data from another device.
Ÿ An output device can receive data from another device and generate output with that data, but it
cannot send data to another device.
Ÿ An input/output device can receive data from users, or another device (input), and send data to
another device (output).
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Fig 10.1.3 I/O Devices
Hardware and So ware
There are two terms associated with computers – Hardware and So ware, both work in co-ordina on to
give you the desired output.
Hardware

So ware

All the physical devices of
the computer put together
are referred to as
Hardware. You can see
them and touch them.

It is a set of instruc ons, called PROGRAM that instructs the
hardware what to do and how to do it. Even to start your computer
and make it usable, you need a so ware called the Opera ng
System. Besides the Opera ng System, there is various so ware for
typing your documents and le ers, for making calcula ons,
managing your data, for emails and so on.

Table 10.1.1 Hardware and So ware

190

Par cipant Handbook

PARTS OF COMPUTER
Keyboard: You can enter data in the computer by
typing it using the keyboard. The keyboard,
therefore, is called an input device. for making
calcula ons, managing your data, for emails and
so on.

Monitor: The monitor is the screen that shows or
displays the data that is processed. It looks like a
small TV screen and is an output device.

Mouse: The mouse is a poin ng device. It is used
to point and select items on your computer
screen. Just like the keyboard and mouse.

Speakers: The speakers play sound. They may be
built in the system Unit or can be connected
through cables. It is an output device.
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Headset: A headset is a headphone combined
with a microphone. Headsets provide the
equivalent func onality of a telephone handset
with hands-free opera on. Headsets typically
come with speakers for both ears.

Printer: The printer displays the required
informa on on paper. It is an output device.

System Unit: The system Unit is also called the
cabinet. It houses many internal parts. It is a
house to Central Processing Unit also.

Scanner: The scanner is a device that can be
a ached to the computer. It is used for scanning
documents or images. It is an input device.

Hard Disk: The hard disk is a primary storage
device. It stores the data permanently. This means
that the data does not get erased even when the
computer is turned oﬀ.

Table 10.1.2 Parts of Computer
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10.1.4 Maintenance
Ÿ Using computers properly requires posi ve a tudes of care and maintenance, which are reﬂected in
the way users care for and use computers.
Ÿ This will not only help care for college computers but will develop a good a tude of care in students
beyond the college and with technology generally.

basic cleaning and
dus ng of equipment

virus protec on

following Learning
Centre rules of opera on

applying good posture and
eye care prac ce

Switch oﬀ the computer
when not in use to save
power and to improve the
performance

problem repor ng

Do not press the
bu ons/keys too hard on the
mouse, keyboard or monitor
as it will damage them.

applying good electrical
safety prac ces

Fig 10.1.4 Maintenance of a Computer
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Unit 10.2: Basics of MS Oﬃce
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Learn about MS Oﬃce
2. Learn the applica on of MS WORD and EXCEL

10.2.1 Using MS Oﬃce
Ÿ MS oﬃce packages are bundles of programs that help with daily ‘oﬃce’ work.
Ÿ It enables wri ng documents, making extensive calcula ons, and preparing presenta ons. In this
Unit, you will learn about two programs namely Word and Excel
Ÿ Windows provides pictures for all program’s user needs to interact with. These small pictures are
called icons, which can be clicked to open the desired program.
Ÿ As soon as the system is switched on, the interface communicates the status of the opera on, which
involves switching on or loading of computer processes. For example, the OS displays Star ng
Windows. The process of opening a computer is called a ‘start up’.
Ÿ A er the start up is complete, Windows displays a dialog box asking to enter a user-name and
password. The la er two are unique for every user and is a security feature so that no one else could
access your system and inside informa on. This process is called ‘logging in’.
Ÿ A er you have logged in, you are shown the opening screen of Windows. The opening screen of
Windows is called the ‘desktop’. There are some icons present on the desktop, which can be clicked.
Using MS Word
Ÿ Microso Word is a word processor, a program designed to handle a wide variety of pieces of wri ng.
Ÿ It can be used to write a range of documents. It oﬀers a broad range of forma ng op ons and allows
us to integrate images, graphs, tables, equa ons and all sorts of other objects into a document.
Ÿ Open Microso Word by clicking on its icon on the desktop, or by selec ng it from the ‘Programs’
category of the Start menu.
Ÿ Word will start as well if you double-click on any Word document

How will you open a document?

Click Oﬃce Bu on and select Open op on.

How will you add text in between the text
which already exists?

Place the mouse cursor a er the text where you
want to add text, enter the text

How will you add a numbered list to your
content?

Select the points to which you want to add
numbered list, click
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How will you open a document?

Click Oﬃce Bu on and select Open op on.

How will you add a numbered list to your
content?

Select the points to which you want to add a
numbered list, click the Numbering bu on from
the Paragraph group.

How will you insert images into your
document?

Click the Picture op on from the Insert tab. Select
the image that you want to add and click the
Insert bu on.

How will you exit from a document?

Click the Oﬃce Bu on and select Exit Word
op on.

How will you change the font style and font
size?

Select the text which you want to change the font
style and size. Click Font drop-down list from the
Font group select the font style which you want to
apply. Click the font size drop-down list and select
the font size.

I want to highlight a line in my document,
how can I do it?

Select the line to be highlighted, select the Text
Highlight Colour op on.

How will you set a page margin?

Click the Page Layout tab, click the Page Setup
dialog box, set the Top, Bo om, Le , and Right
margins.

Table 10.2.1 Basic Func onality of MS Word
Using MS Excel
Ÿ Microso Excel is a spreadsheet program, a program that allows you to enter all sorts of informa on,
relate the individual bits of informa on to another, and to use them for calcula ons and analysis.
Ÿ To start Excel, double-click on the Microso Excel icon on the desktop. Alterna vely, Microso Excel
appears in the Start menu under ‘Programs’.
What is a workbook?

Click Oﬃce Bu on and select Open op on.

Where do you enter the data?

Data is entered into the cells.

Where do you enter the data?

In Excel, you can calculate data using formulas,
analyse them using charts.

Where will you enter the formula and how to
enter a formula?

The formula is entered in the Formula Bar, use an
equal symbol to start typing your formula.

How will you save an Excel ﬁle?

Press CTRL key together to save an Excel ﬁle

How will you exit from Excel?

Press CTRL key together to save an Excel ﬁle

Table 10.2.2 Basic Func onality of MS Word
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10.2.2 Organizing the System
A ﬁle is a computerized document that contains informa on or data. A folder contains ﬁles, programs,
and even other folders. While a user has used a system exhaus vely, one would create several
documents and spreadsheets, etc. Therefore, it becomes important to organize the la er into ﬁles and
folders so that they can be easily accessed whenever needed. Remember that, the computer can store
magnanimous quan es of data. If not organized well, it is very likely for the user to lose important
informa on in this huge pile.
File:
All the informa on in a computer is stored as ﬁles.
A ﬁle can contain text, graphics or images.
A ﬁle has two parts namely, primary name and extension.
The primary name is used to iden fy the ﬁle and can be changed.
The extension of a ﬁle is used to iden fy the applica on in which the ﬁle has been created.
All ﬁles, which are of the same category, can be stored in one loca on.

Folder:
By default, the folder will have the name New Folder, which can be renamed, by pressing F2 key.
Name the folder in such a way that it helps in iden fying them quickly.
To create a folder in the D drive using Windows Explorer
1. Select the D drive in the Folders panel
2. Right-click with the mouse on the panel
3. Choose the New op on on the shortcut menu
Fig 10.2.1 File and Folder
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Unit 10.3: Typing Tutor
Unit Objec ves
At the end of this unit, the trainees will be able to:
1. Learn the basic methodology of typing
2. Iden fy diﬀerent types of keys

10.3.1 Introduc on
Ÿ To develop typing skills, one should be familiar with the computer keyboard.
Ÿ A computer keyboard has an alphabe c, numeric, func on and other special keys.

Fig 10.3.1 Keys on Keyboard
Alphabe cal Keys on Keyboard
Ÿ The alphabe cal keys occupy three rows on the keyboard.
Ÿ Use both hands while typing.
Ÿ The alphabe cal keys correspond to the le ers in the English language.

Fig 10.3.2 Alphabe cal Keys and Corresponding Typing Figures
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Numeric Keys on keyboard
Ÿ The numeric keys on the keyboard enable to enter numbers.
Ÿ These keys are used while doing numerical jobs like - some calcula ons or enter any numbers.
Ÿ The numbers keys are located on the Numpad on the right corner of the keyboard. It contains
numbers from 0 to 9.

Fig 10.3.3 Numeric Keys
Some keys work in combina on with numbers keys:
Num Lock: The Num Lock is a key that helps to lock or unlock the number keys. A small light on the
keyboard next to Num Lock indicates whether the Num Lock is enabled or disabled.

Fig 10.3.4 Num-Lock Key
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Keys for Calcula on, including the decimal point: To make calcula ons that involve addi on, subtrac on,
mul plica on, and division you can use the +, -, *, and / keys, respec vely

Fig 10.3.5 Calcula on Keys
Keys with Special Characters: There are some special characters like $, *, &, %, @ they are in the second
row on the numeric keys. To use these characters ﬁrst press Shi key followed immediately followed by
pressing the character key.

Fig 10.3.6 Special Character Keys
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Naviga on Keys

Fig 10.3.7 Naviga on Keys
Ÿ Home: This key allows you to place the cursor at the beginning of the line.
Ÿ End: Pressing this key allows you to reach the end of the line.
Ÿ Insert: This is a toggle key, like Num Lock. By default, the key allows you to insert text or numbers
between the lines where the cursor is currently located. However, when the Insert is on, the character
where the cursor is blinking will be over-wri en.
Ÿ Page Up: Allows you to reach the beginning of the document in which you are working.
Ÿ Page Down: Allows you to reach the end of the document in which you are currently working.
Ÿ Arrow Keys: Use the upward arrow key to move one line up, the downward arrow key to move one
line down, the right arrow key to move one character towards the right and the le arrow key to move
one character towards le .
Edi ng Keys
Ÿ Typing mistakes can be corrected using either the delete or the backspace key.

Fig 10.3.8 Edi ng Keys
Ÿ Delete Key: This key allows us to delete the text entered.
Ÿ Backspace Key: Backspace key is used to delete the text/word. This key deletes the text on the le of
the current cursor loca on.
Ÿ v Provides for larger equivalent spacing between words or hops cells.
Ÿ Enter: To ﬁnish the sentence
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Exercise
1. Label the parts of a computer

2. What is a diﬀerence between a laptop and a desktop?
3. What is MS Word and MS Excel used for?
4. Name any two naviga on keys and their func ons.
5. List the keys used for edi ng and their func ons.
6. Match the Following:
Headset

Is a poin ng device

Printer

Displays data on screen

Hard disk

Permanent storage device

Monitor

Types input

Mouse

Display informa on on paper

Keyboard

Allows handsfree opera on

Ac vity:
1. Try crea ng a ﬁle in all Word and Excel. Then save the ﬁle in a folder. Prac se by crea ng at least 3 ﬁles
and folders for each program.
2. Type the following paragraph in one minute and check for errors. Earlier computer keyboards had
been based either on teletype machines or keypunches. There were many electromechanical steps in
transmi ng data between the keyboard and the computer that slowed things down. By the late ‘70s
and early ‘80s, all computers used electronic keyboards and VDTs.
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