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Ice Cream Processing Technician Class XII

FOREWORD

It is with great pleasure to introduce the textbook *"Ice Cream Processing
Technician"* for Grade XII. This comprehensive educational resource is the
result of a collaborative effort between distinguished authors and the Ministry
of Education, combining their technical expertise to deliver an invaluable tool
for students pursuing specialized knowledge in this field. In an era where
technological advancements and innovation drive the dairy industry, the *"Ice
Cream Processing Technician"* textbook serves as a cornerstone, providing
students with a detailed understanding of the complex processes involved in
ice cream manufacturing, formulation, and quality control. The collective
expertise of the textbook development team Dr. Rakesh Kumar Raman, Dr. R.
Ravichandran, Dr. Yogesh Khetra, Mr. Shafat Khan, and Dr. Madhuresh
Dwivedi ensures that this textbook delivers a comprehensive, technically
accurate exploration of ice cream production and its applications in the dairy
sector.

This textbook is far more than a simple repository of knowledge; it is a
systematically designed guide through the critical stages of ice cream
processing, from raw material selection and ingredient functionality to
pasteurization, homogenization, freezing, and packaging. Its curriculum not
only meets the academic standards for Grade XII but also equips students
with the technical competence required to understand the scientific principles
and industrial practices that govern ice cream production and dairy
technology as a whole.

I commend the Ministry of Education for their strategic foresight and
dedication to promoting vocational education, as well as the National Council
of Educational Research and Training (NCERT) and the Pandit Sundarlal
Sharma Central Institute of Vocational Education (PSSCIVE) for their
instrumental support in the development of this textbook.

As students engage with the "Ice Cream Processing Technician", they will gain
valuable insights into critical aspects such as emulsification, crystallization,
overrun control, and sensory evaluation, thereby enhancing their technical
skills and preparing them for future roles in the dairy and food processing
industries.

[ trust that this textbook will stimulate intellectual curiosity, inspire
innovation, and foster a deep appreciation for the intricate science and
technology behind ice cream production in the context of modern agriculture
and dairy processing.

Director
National Council of Educational
Research and Training (NCERT), New Delhi
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ABouT THE TEXTBOOK

The "Ice Cream Processing Technician" textbook offers a comprehensive
approach to learning that combines theoretical knowledge with hands-on
experience. By focusing on experiential learning, students are empowered to
actively engage in the learning process, gaining practical skills that are
directly applicable to their future careers in the ice cream industry.

Developed by a team of subject matter experts, industry professionals, and
academicians, the textbook ensures that students receive a well-rounded
education that aligns with the National Occupational Standards (NOSs) for
the job role. This alignment guarantees that students acquire the necessary
knowledge and skills outlined in the performance criteria of the Qualification
Pack (QP) for Ice Cream Processing Technicians.

The content of the textbook covers a wide range of topics relevant to the ice
cream industry, including Dairy Processing Industry, Ice-cream Processing
Industry, Icecream Packaging & Common defects and Marketing and Sales,
Through a student-centered approach, learners are encouraged to take an
active role in their education, fostering critical thinking and problem-solving
skills essential for success in the field.

Furthermore, the textbook goes beyond traditional classroom teaching by
incorporating real-world examples, case studies, and industry insights. This
multifaceted approach not only enhances the learning experience but also
prepares students for the challenges and opportunities they may encounter
in their careers as Ice Cream Processing Technicians.

By providing a comprehensive and well-structured curriculum, the textbook
equips students with the knowledge, skills, and confidence to pursue diverse
career paths within the ice cream industry, from production and quality
control to entrepreneurship and innovation. Whether students aspire to work
in large-scale manufacturing facilities, start their own ice cream businesses,
or pursue further education and research, this textbook serves as a valuable
resource for building a successful and rewarding career in the field of ice
cream processing.

1. FIC/N2013: Prepare and maintain work area and process machineries for
production of ice cream

. FIC/N2014: Prepare for production of ice cream

. FIC/N2015: Produce ice cream

4. FIC/N2016: Complete documentation and record keeping related to
production of ice cream

5. FIC/N9001: Food safety hygiene and sanitation for processing food
products
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The textbook consists of five units. Unit 1: Overview of the Ice Cream Industry
provides a comprehensive overview of the ice cream industry, covering its rich
history, evolving products, and modern production processes. It explores the
diversity of ice creams and frozen desserts worldwide, highlighting unique
varieties like Argentine helado, Italian gelato, Indian kulfi, and Turkish
dondurma, emphasizing their cultural significance. The unit examines market
trends, including rising consumer demand for healthier options like low-fat,
dairy-free, and organic ice creams, driven by urbanization and changing
preferences. Technological advancements in production, cold chain
infrastructure, and sustainable practices are discussed. A practical activity
encourages students to research global frozen desserts, deepening their
understanding of ice cream's cultural and market dynamics.

Unit 2: Ice Creams and Frozen Desserts explores the delightful world of frozen
treats, emphasizing the production, classification, and ingredients that
contribute to their unique flavors and textures. It covers various types of ice
creams, including plain ice cream, fruit-infused varieties, and traditional
Indian desserts like kulfi. The unit also explores into the roles of stabilizers,
emulsifiers, and sweeteners in achieving the desired quality and consistency.
Additionally, it examines market dynamics, health regulations, and
production practices in the ice cream and candy industries. Through this
comprehensive overview, readers will gain insights into both the art and
science of creating these beloved frozen delicacies.

Unit 3: Production of Ice-Cream introduces the fundamentals of ice cream
and frozen dessert production, covering a wide variety of products such as
plain, fruit, nut, and chocolate ice creams, as well as sherbets, gelato,
mousses, and kulfi. It emphasizes key ingredients, processes, and techniques
needed to achieve the perfect texture and flavor, blending science with
culinary art. The unit explains crucial production steps like pasteurization,
homogenization, and freezing, and discusses the importance of ingredient
selection. Additionally, it highlights the physicochemical properties of ice
cream mixes, ensuring students understand quality factors like overrun, fat
content, and texture to create high-quality frozen desserts.

UNIT 4: Icecream Packaging & Common Defects explores the essentials of ice
cream packaging, highlighting its role in preserving quality, preventing
contamination, and enhancing consumer convenience. It discusses various
packaging materials like fiberboard, plastic, and foil laminates, and
emphasizes their importance in maintaining structural integrity and
insulation. Key packaging equipment, such as filling, sealing, and labeling
machines, are covered in detail, ensuring efficient production. Additionally,
common packaging defects and sensory attributes of ice cream, such as
flavor, texture, and melting quality, are addressed for quality assurance.
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Unit 5: Marketing of Ice Creams and Frozen Desserts explores into the
essential principles of marketing within the ice cream and frozen dessert
sector, highlighting its role in shaping consumer preferences and driving
sales. It distinguishes between marketing and sales, emphasizing branding's
importance for creating a unique identity in a competitive market. Effective
marketing strategies, including product differentiation and targeted
promotions, are explored in detail. Additionally, the unit discusses the
significance of packaging and shelf life for maintaining product quality.
Practical exercises enhance understanding, preparing learners for successful
marketing practices in this dynamic industry.

I hope this textbook will be useful for students, who will opt for this job role,
as well as, teachers. Suggestions for improving this textbook are welcome.

Rakesh Kumar Raman
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Module 1 Overview of Ice-cream

Industry

The ice cream industry is a delightful and dynamic segment of the
global food market with a rich history that spans centuries. From traditional
dairybased ice creams to innovative nondairy alternatives, this unit provides
an engaging exploration of the multifaceted world of ice cream and frozen
desserts. Students will learn about the evolution of ice cream, the diverse
range of products available, and the intricate production processes involved.
This unit also examines market dynamics, consumer preferences, industry
challenges and opportunities, as well as the regulatory frameworks and
quality standards that ensure the safety and consistency of these beloved
treats.

SESSION 1: ICE CREAM & FROZEN DESSERTS

1. Ice Cream

Ice cream is a beloved frozen dairy dessert characterized by its creamy
texture and delightful flavours. It contains a blend of key ingredients: milk
solids, milk fat (or nondairy alternatives), sweeteners, stabilizers, emulsifiers,
air, and flavours.

According to the Food Safety and Standards Authority of India (FSSAI),
(20006), Ice Cream, Kulfi, Chocolate Ice Cream or Softy Ice Cream (hereafter
referred to as the said product) means the product obtained by freezing a
pasteurized mix prepared from milk and /or other products derived from milk
with or without the addition of nutritive sweetening agents, fruit and fruit
products, eggs and egg products, coffee, cocoa, chocolate, condiments, spices,
ginger and nuts and it may also contain bakery products such as cake or
cookies as a separate layer and/or coating. The said product may be frozen
hard or frozen to a soft consistency; the said product shall have pleasant taste
and smell free from off flavour and rancidity; the said product may contain
food additives permitted in the Appendix A and shall conform to the
microbiological requirements specified in Appendix B.

Figure 1.1 Ice Cream Cone
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1.1 Components of Ice Cream:

Ice cream is composed of several key components, each contributing to
its unique texture, flavor, and overall quality. The following table outlines the
major components of ice cream and their specific functions:

Table 1.1
Components Functions
Fat Adds creaminess and richness
Milk Solids Provides protein and structure
Sweeteners Enhances flavour and sweetness
Stabilizers Improves texture and prevents ice crystals
Emulsifiers Ensures a smooth and creamy consistency
Water Essential for the freezing process
Flavours Creates the desired taste

1.2 Types of Icecream

According to the FSSAI, ice cream is categorized into three main types
based on its composition, with specific standards set by FSSAI. The product
must comply with the compositional specifications provided in the table
below:

Requirement

Ice Cream

Medium Fat Ice
Cream

Low Fat Ice
Cream

Total Solid

Not less than
36.0 percent

Not less than 30.0
percent

Not less than
26.0 percent

10.0 percent

than 10.0 percent

Wt/Vol/g) Not less than Not less than 475 Not less than
525 475
More than 2.5
Not 1 h N h
Milk Fat ot less than percent but less ot more than

2.5 percent

Milk Protein (Nx6.38)

Not less than
3.5 percent

Not less than 3.5
percent

Not less than
3.0 percent

2. Origin of Ice Creams

The history of ice cream can be traced back to ancient civilizations. For
instance, Alexander the Great enjoyed flavoured snow and ice, while King
Solomon is said to have relished iced drinks during harvests. During the
Roman Empire, Emperor Nero had runners fetch snow to mix with fruits and
juices.
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The concept evolved significantly over the centuries. Marco Polo, during his
travels in the 13th century, is credited with bringing back recipes resembling
modern day sorbet. Ice cream as we know it began to take shape in the 16th
century, particularly in England and Italy. By the 17th century, ice cream was
being enjoyed by royalty, with notable figures like King Charles I serving it at
his table.

3. Frozen Desserts

A frozen dessert or frozen confection refers to a product made by
freezing a pasteurized mix containing edible vegetable oils or fats (with a
melting point not exceeding 37°C), vegetable protein products, or both. It may
also include milk fat and other milk solids, along with nutritive sweeteners
and other permitted nondairy ingredients. The product can be aerated and
may be frozen to either a hard or soft consistency.

Examples of frozen yogurt include strawberry frozen yogurt, Greekstyle
frozen yogurt, mango frozen yogurt, chocolate chip frozen yogurt, blueberry
swirl frozen yogurt, vanilla bean frozen yogurt, honey and almond frozen
yogurt, mixed berry frozen yogurt, coconut frozen yogurt, and matcha green
tea frozen yogurt.

Figure 1.2 Frozen Dessert-Frozen Yogurt

4. History and Advancement in Ice Creams and Frozen Desserts

The history of ice cream is closely tied to the development of refrigeration

technology. Significant milestones include:

1. Early Techniques: Initially, ice cream was made by mixing ingredients
with snow or ice.

2. Salting Method: Discovering that mixing salt with ice could produce
colder temperatures, enhancing the freezing process.
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3. Invention of Ice Cream Makers: The handcranked ice cream freezer was
developed in 1846 by Nancy Johnson, revolutionizing home ice cream
making.

Figure 1.3 Nancy Jhonson

4. Mechanical Refrigeration: By the late 19th century, industrial
refrigeration techniques led to the modern ice cream industry.

In 1851, Jacob Fussel established the first wholesale ice cream
manufacturing operation, turning excess cream into a successful business.
Over the years, advancements in technology and techniques have led to the
creation of diverse flavours and formulations, including lowfat and premium
varieties.

5. Real Life Applications

Understanding the ice cream industry provides valuable insights for
students aspiring to become entrepreneurs or food industry professionals. For
example, students might explore starting their own ice cream business,
experimenting with unique flavours or healthy options to meet evolving
consumer preferences. They could also investigate the role of sustainability in
ice cream production, such as sourcing local ingredients or using
environmentally friendly packaging.

This unit offers a comprehensive understanding of the ice cream
industry, from its rich history to modern production techniques and market
trends, equipping students with the knowledge to navigate this exciting field.
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Practical Exercise

1. Activity Question (Use Internet Data)

Explore the Ice Cream industry in your country.

1. Research the top ice cream brands in your country and their market share.

2. Create a short report discussing how these brands cater to consumer
preferences, focusing on health conscious options like low-fat or sugar free
varieties.

3. Compare the findings with global ice cream trends using the internet.

2. Test Your Understanding

2.1 Multiple Choice Questions (MCQs)

1. What is the minimum fat content in regular ice cream?
a) 5%
b) 7%
c) 10%
d) 15%

2. Which country has the highest per capita ice cream consumption?
a) United States
b) India
c) Thailand
d) Canada

3. What is the key ingredient that differentiates gelato from ice
cream?
a) Higher milktocream ratio
b) More sugar
c) No air incorporation
d) Contains eggs

4. Who introduced ice cream to France?
a) Catherine de Medici
b) Marco Polo
c) Charles I
d) Nero Claudius Caesar

5. What type of ice cream is formulated for diabetic individuals?
a) Probiotic ice cream
b) Mellorine
c) Dietic frozen dessert
d) Diabetic ice cream
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2.2 Fill in the Blank Questions
1. The first wholesale ice cream manufacturing operation was started
by in Baltimore in 1851.

2. In modern continuous freezers, the volume of ice cream processed
can be as high as liters per hour.

3. The most widely consumed frozen dairy product worldwide is

4. introduced a recipe blending milk, cream, butter, and eggs
at Café Procope in Paris.

S. The process for making ice cream was perfected in 1926,
leading to mass production.

2.3 True or False Questions

1. Ice cream in the United States accounts for over 60% of the frozen
dessert market.

2. Gelato has a higher fat content than regular ice cream.
3. The first café to serve ice cream to the general public was in France.

4. Probiotic ice cream contains added beneficial microorganisms such as
Lactobacillus acidophilus.

5. The global average ice cream consumption per person is 10 liters
annually.

2.4 Match the Following

A B

1. Marco Polo a) Baltimore ice cream pioneer

2. Jacob Fussel b) Introduced ice cream to Italy
3. Catherine de Medici c) Probiotic microorganisms

4. Probiotic ice cream d) Introduced ice cream to France

5. Continuous process freezer  e) Perfected in 1926

3. Subjective Questions
1. Describe the historical evolution of ice cream and the impact of
technological advancements on its development.

2. Explain the functions of key ice cream components like fat, stabilizers,
and emulsifiers.

3. Compare the FSSAI standards for regular, medium fat, and low-fat ice
cream. How do their compositions differ?
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4. What have you learned?
After completing this Session, you will be able to:

1. Understand the components and types of ice cream, including their
functions and FSSAI standards.

2. Describe the historical evolution of ice cream and frozen desserts.

3. Differentiate between ice cream and other frozen desserts based on
ingredients and production methods.

SESSION: 2 GROWTH AND MARKET TRENDS IN ICE CREAM

INDUSTRY

2.1Developments in Ice-cream Industry
2.1.1 Introduction

The ice cream industry is evolving rapidly, influenced by technological
advancements, changing consumer preferences, and innovative practices.
India, a country rich in culture and economic potential, has embraced these
changes, making significant strides in the ice cream sector. This chapter
explores the latest advancements in the ice-cream industry and their
implementation.

2.2 Market Size and Growth

The ice cream market has witnessed substantial growth, reflecting national
trends but with unique regional characteristics. Several factors contribute to
this growth:

1. Rising Disposable Incomes: As families economic status improves,
discretionary spending on indulgences like ice cream has increased.

2. Urbanization: Rapid expansion in cities has led to greater demand for
convenience foods, including ice cream.

2.3 Regional Preferences and Trends

1. Flavour Preferences: While vanilla and chocolate remain popular, there is
a growing trend towards traditional Indian flavours such as mango, kesar
(saffron), and pista (pistachio). Local delicacies like Shrikhand and Kulfi
also influence ice cream flavours.

2. Seasonality: The extended hot and dry climate of India, especially during
the summer months, drives high seasonal demand for ice cream. Brands
often introduce special summer flavours to capitalize on this trend.

2.4 Health and Wellness Trends

There is a rising demand for healthier ice cream options. Consumers are
becoming more health conscious, leading to an increase in the popularity of:
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1.Low Fat and Low Sugar Options: Brands are introducing ice creams with
reduced sugar and fat content to appeal to health-conscious consumers.

2.Dairy Free and Vegan Options: With growing awareness of lactose
intolerance and veganism, dairy free ice creams made from almond, soy, or
coconut milk are gaining traction.

3.0rganic and Natural Ingredients: Ice creams made with organic
ingredients and natural sweeteners are becoming popular among health-
conscious consumers.

2.5 PRODUCTION STATISTICS OF ICE CREAM AND RELATED
PRODUCTS IN INDIA AND ABROAD

2.5.1 Ice Cream Market in India

The organized ice cream sector in India has grown significantly since
liberalization, now accounting for 65% of the total market, valued at Rs. 1000
crore. Major brands include Amul, Quality Walls, and Vadilal, along with
popular regional brands like Mother Dairy, Arun, and Naturals. The branded
market produces 100 million liters annually, valued at Rs. 600 crore, with an
expected growth rate of 10% each year.

India's per capita ice cream consumption is among the lowest globally, at just
0.1 liter per person per year, compared to 22 liters in the United States and 2
liters globally. As consumers become more health conscious, there is a rising
demand for healthier ice cream options.

2.5.2 Key Players and Brands in India

National Brands: Amul, Quality Walls, and Vadilal have a strong presence
across the country. Their extensive distribution networks ensure product
availability even in remote areas.

Regional Brands: Mother Dairy, Arun, and Naturals cater to local tastes and
are well-regarded in their regions.

Amul  gn

ICF ceat

Dinshaw’s/
 —

.
e NATURYLS  BEST ICE CREAM BRANDS IN INDIA

Figure 1.4 Brands in India
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2.5.3. Global trends

The global ice cream market has been growing steadily, with a market size
estimated at USD 113.40 billion in 2023. It is expected to grow at a rate of
3.9% annually from 2024 to 2030. This growth is driven by rising demand for
innovative flavors, different types of ice creams, and impulse products like
cones, sandwiches, and pops, especially in developing countries. Additionally,
increasing health consciousness is leading to higher demand for premium ice
creams that cater to specific dietary needs.

Ice Cream Market Size Be v e

by Product, 2020 - 2030 (USD Billion) GRAMD VIEW RESEARCH

$109.9B -
- sm W m W

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

3.9%

Global Market CAGR,
2024 - 2030

@ Bars Cones Cartons Cups ® Tubs
Figure 1.5 Ice Cream Market Size

2.5.4 Consumer Preferences and Health Trends

Consumers are becoming more healthconscious, driving the demand for
healthier ice cream alternatives. Manufacturers are responding by
introducing products with reduced sugar, fat, and calories, as well as options
for specific dietary preferences, such as dairyfree, glutenfree, and vegan ice
creams. This shift allows consumers to enjoy treats that fit their health goals
without compromising on taste.

2.5.5 SingleServe Convenience and Distribution Expansion

Singleserve ice cream products, such as handheld novelties, ice cream bars,
and individual portions, are gaining popularity among busy consumers
looking for convenient snacking options. The expansion of distribution
channels, including online shopping and food delivery services, has also made
it easier for consumers to access a wide variety of ice cream products.

2.5.6 Cultural Influences and New Flavors

Changing consumer demographics, urbanization, and rising disposable
incomes in emerging markets have led to increased demand for ice cream as
an affordable indulgence and a symbol of the Western lifestyle. Cultural
diversity and globalization have also brought new and exotic flavors to the
market, catering to diverse consumer tastes and making ice cream more
appealing worldwide.
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2.5.7 Product Innovation

Manufacturers are adding functional ingredients and offering organic, herbal,
and exotic flavors to keep up with changing consumer preferences. For
example, ingredients like plant sterols and lecithin are being used to replace
synthetic additives in ice cream production. In April 2024, Alec's Ice Cream,
a Californiabased company, launched nine new flavors made with sustainably
sourced ingredients, expanding their lineup to 14 flavors, which are available
in select stores in the U.S.

2.5.8 Regional Insights

In 2023, North America held around 20.52% of the global ice cream market.
Health consciousness in North America is leading to a shift towards healthier
alternatives, including premium, lactosefree, and vegan ice creams. For
instance, Cold Stone Creamery introduced a fully vegan chocolate almond
milk frozen dessert in 2022 to meet these demands.

2.5.9 Key Ice Cream Companies

Several companies dominate the ice cream market and lead industry trends
by launching innovative flavors and products. Some of the key companies are:

Unilever PLC

American Dairy Queen Corporation
Wells Enterprises

Nestlé SA

Blue Bell Creameries

General Mills, Inc.

Inspire Brands, Inc. (Baskin Robbins)
Cold Stone Creamery

Danone S.A.

NadaMoo

Conclusion

The global ice cream market is undergoing significant changes, influenced by
health trends, cultural preferences, and innovation in flavors. As consumer
preferences continue to evolve, manufacturers are focusing on offering a wider
range of healthier, more diverse products to meet these changing demands.
The ice cream industry, with its broad selection of products, remains a
popular choice for consumers looking for both indulgent and healthconscious
treats.
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2.6 Major Technological Advancements in the Ice Cream Industry

2.6.1. Cold Chain Infrastructure and Improved Logistics

The ice cream industry relies heavily on maintaining the right temperature to
ensure that products stay fresh from the time they are made to when they are
sold. Let's take a look at some modern ways companies keep their ice cream
in perfect condition:

2.6.1.1 Advanced Cold Chain Logistics: Ice cream companies use advanced
refrigeration units and insulated vehicles to transport ice cream. This helps
maintain the right temperature and keeps the ice cream fresh and tasty.

2.6.1.2 Solar-Powered Freezers: In rural areas, where electricity may not be
reliable, solar-powered freezers have become a great solution. These freezers
run on solar energy, allowing ice cream companies to maintain product
quality while also reducing costs.

e 1A

s ||

Figure 1.6 Solar powered freezers

2.6.2 Modern Production Techniques

To make sure ice cream is produced efficiently and safely, modern production
techniques are used:

2.6.2.1 Automated Manufacturing: Automation in ice cream production
helps make the process faster and more consistent. By using machines for
mixing, freezing, and packaging, companies can reduce human error and
maintain a high standard of quality.

2.6.2.2 Advanced Pasteurization: Pasteurization is a process used to kill
harmful bacteria. By using advanced pasteurization techniques, ice cream
producers can increase the safety and shelf life of their products, ensuring
consumers receive safe and delicious ice cream.
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2.6.3. Product Innovation in the Ice Cream Market

As consumers' tastes and preferences evolve, ice cream companies are
constantly creating new products to meet these changing demands. Let's look
at some of the latest product innovations in the ice cream market:

2.6.3.1 Health-Conscious Offerings

People are becoming more health-conscious and are looking for healthier
alternatives, even when it comes to ice cream:

2.6.3.2 Low-Calorie Options: To cater to health-conscious consumers,
brands are developing low-calorie ice cream options. These options often use
natural sweeteners, like stevia and erythritol, which reduce the number of
calories while keeping the taste delicious.

2.6.3.3 Probiotic Ice Cream: Probiotic ice cream is becoming popular among
health-focused consumers. Probiotics are beneficial bacteria that help with
digestion and promote gut health. By adding probiotics to ice cream,
companies are creating desserts that are not only tasty but also good for
health.

Amul

INDIA'S
ONLY

PROBIOTIC

SUGAR &
FREE
TREAT.

Figure 1.7 Probiotic Ice Cream

2.6.4. Unique Flavors
Creating unique and exciting flavors helps ice cream companies attract more
customers:

2.6.4.1 Regional Flavors: Local flavors, such as saffron from Kashmir,
Alphonso mangoes from Maharashtra, and almonds from Himachal Pradesh,
are being used in ice creams to create a special connection with consumers.
These flavors celebrate the cultural heritage of different regions in India.
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2.6.4.2 Exotic Ingredients: In addition to traditional flavors, companies are
also experimenting with exotic ingredients like matcha, lavender, chia seeds,
and quinoa. These ingredients give a unique twist to the ice cream and attract
adventurous customers looking for new experiences.

2.6.5. Sustainable Practices in the Ice Cream Industry
The ice cream industry is making efforts to reduce its impact on the
environment. Let's explore some sustainable practices being adopted:

2.6.5.1 Eco-Friendly Packaging

Packaging plays a significant role in reducing environmental impact:
Biodegradable Materials: To promote sustainability, ice cream companies
are moving away from plastic packaging. Instead, they are using
biodegradable materials like paper-based tubs and wooden spoons.

Reusable Containers: Some brands are introducing reusable containers and
even offering incentives for customers who return them. This promotes a
circular economy, reducing waste and encouraging more eco-friendly
practices.

2.6.5.2 Sustainable Sourcing
Sourcing ingredients responsibly is important for the environment and for
local communities:

2.6.5.3 Organic Ingredients: Many ice cream brands are choosing to use
organic milk and natural flavorings. This not only meets consumer demand
for healthier options but also supports local farmers.

2.6.5.4 Fair Trade Practices: Ingredients like vanilla and cocoa are often
sourced from other countries. By ensuring fair trade practices, companies
help support ethical sourcing, which benefits farmers and makes the supply
chain more sustainable.

2.6.6 Marketing and Consumer Engagement Strategies

Marketing helps ice cream companies connect with their customers and
promote their products. Let’s see how companies are using modern marketing
strategies to reach out to consumers.

2.6.6.1 Digital Marketing

With the rise of the internet and social media, companies are using digital
platforms to connect with their audience:
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2.6.6.2 Social Media Campaigns: Ice cream brands are using social media
to engage with younger consumers. By creating fun campaigns and working
with influencers, they can reach a larger audience and make their products
more popular.

Online Sales Platforms: E-commerce platforms and dedicated ice cream
ordering apps are becoming more common. These platforms make it
convenient for customers to order ice cream from their homes, expanding the
reach of the brands.

2.7 Experiential Marketing

Experiential marketing focuses on creating memorable experiences for
consumers:

2.7.1 Pop-Up Stores and Events: Ice cream companies often organize pop-
up stores at festivals and fairs. These events allow customers to sample the
ice cream, watch live demonstrations, and interact with the brand, creating a
lasting impression.

2.7.2 Themed Ice Cream Parlors: Themed ice cream parlors, based on local
culture or interesting concepts, offer a unique and immersive experience.
These parlors attract customers who want more than just ice cream-they want
an experience that they can remember.

2.7.3 Challenges

1. Infrastructure: Maintaining a robust cold chain infrastructure in rural and
semi urban areas remains a challenge. Inadequate refrigeration facilities
can lead to product spoilage and increased costs.

2. Seasonality: While summer boosts ice cream sales, demand drops
significantly during winter months. Brands need to innovate to sustain
sales throughout the year.

3. Competition: The presence of numerous local and national brands leads
to intense competition, necessitating constant innovation and marketing
efforts.

2.7.4 Opportunities

1. Rural Market Penetration: Increasing rural incomes and changing
lifestyles present significant opportunities for market expansion in rural
areas.

2. Product Innovation: Introducing unique flavours, healthier options, and
premium products can attract a broader consumer base.
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3. Tourism Leverage: Collaborating with tourism boards and local
attractions to promote regional flavours and special edition ice creams can
boost sales.

Conclusion

The ice cream industry is poised for continued growth, driven by rising
incomes, urbanization, and evolving consumer preferences. By addressing
challenges and leveraging opportunities, brands can tap into the full potential
of this dynamic market.

2.7 Real Life Applications

As an aspiring Ice Cream Processing Technician, it's essential to understand
technologies that maintain ice cream freshness, flavor innovations, and
sustainable practices. Engaging with local brands and knowing consumer
preferences will help you produce high-quality ice cream that meets market
demands and contributes to the industry's growth.

Practical Exercise

1. Activity Question

Activity: Conduct a market survey in your local area or online to identify the
most popular ice cream flavours and brands. Compare your findings with the
regional preferences and trends discussed in the chapter. Prepare a short
report highlighting any similarities or differences in consumer preferences.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

1. What is one of the key reasons for the growth of the ice cream market
in India?
a) Declining disposable incomes
b) Rising disposable incomes
c) Decreasing population
d) Cold weather conditions

2. Which technological advancement is helping to address electricity
shortages in rural areas?
a) Automated manufacturing
b) Cold chain logistics
c) Solar powered freezers
d) Advanced pasteurization
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3. What is a popular health conscious ice cream option that is gaining
traction?
a) High fat ice cream
b) Dairy free ice cream
c) Ice cream with artificial sweeteners
d) Flavoured ice with added sugars

4. Which of the following is a challenge faced by the ice cream industry in
India?
a) Lack of demand in urban areas
b) Inadequate refrigeration facilities
c) Low competition
d) Excessive supply

5. What is one unique flavour trend in the ice cream industry?
a) Vanilla and chocolate only
b) Exotic ingredients like matcha and chia seeds
c) Artificial flavours
d) No new flavour trends

2.2 Fill in the Blanks

1. Cold chain infrastructure helps ensure that ice cream products
remain fresh during from production to sale.

2. Ice cream sales are particularly high during the months due
to hot and dry weather.

3. The introduction of freezers helps to mitigate the effects of
electricity shortages in rural areas.

4. and natural sweeteners like stevia are increasingly used to
create healthier ice cream options.

5. The use of materials for packaging helps ice cream
companies reduce their environmental footprint.

2.3 True or False

1. There are no local ice cream brands that compete with national
players.

2. Automated manufacturing helps increase the consistency and
efficiency of ice cream production.

3. Health conscious consumers in Madhya Pradesh prefer highfat,
highsugar ice cream options.

4. The use of organic ingredients in ice cream is a growing trend among
brands.

5. Seasonal demand for ice cream decreases during the summer months.
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2.4 Match the Following

Column A Column B

1. Cold chain logistics a. Ensures product freshness
2. Solarpowered freezers  b. Addresses rural power issues
3. Regional flavours c. Mango, saffron, almonds

4. National brands d. Amul, Mother Dairy

5. Probiotic ice cream e. Promotes gut health

3. Subjective Questions
Here are three subjective questions:

1. How have cold chain logistics and production advancements impacted ice
cream quality and distribution in India?

2. Discuss how health trends are driving product innovation in the ice cream
industry and how brands are responding.

3. What challenges and opportunities does the ice cream industry in India
face, and how can brands leverage these opportunities for market growth?

4. What have you learned?
After completing this Session, you will be able to:

1. Analyze the key factors contributing to the growth and trends in the ice
cream industry, including consumer behavior and market dynamics.

2. Identify the technological advancements and sustainable practices used in
ice cream production and distribution.

3. Evaluate the challenges and opportunities in the ice cream market,
particularly in India, and suggest strategies for brand expansion and
consumer engagement.

SESSION: 3 ICE CREAMS AND FROZEN DESSERTS:

GLOBAL PERSPECTIVES

3.1 Introduction

This unit will explore the diversity of ice creams around the world, highlighting
unique variations such as Argentine helado, Italian gelato, Greek pagoto,
Indian kulfi, Turkish falude, and dondurma. Understanding these global ice
cream styles can enhance our appreciation of this delightful treat and its
cultural significance.

(i) Argentine Helado

Argentine helado, influenced by Italian gelato, is a creamy, rich ice cream that
holds a special place in the hearts of Argentinians.
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o Characteristics: Argentine helado is known for its dense, smooth texture
and intense flavours. It contains less air than traditional American ice
cream, making it creamier and more flavourful.

e Popular Flavours: Classic flavours include dulce de leche (a caramellike
flavour), chocolate amargo (bitter chocolate), and frutilla (strawberry).
Seasonal fruit flavours and regional specialties also play a significant role
in its offerings.

o Serving Style: Helado is typically served in cups or cones and is often
enjoyed as a social activity in heladerias (ice cream shops), fostering
community and connection.

RealLife Example: In Argentina, families often gather at local heladerias after
dinner to enjoy their favorite flavours together, creating cherished memories.

Figure 1.8 Argentine Helado
(ii) Italian Gelato

Italian gelato is renowned worldwide for its rich flavour and smooth texture,

achieved through meticulous preparation.

o Characteristics: Gelato has a lower butterfat content than traditional ice
cream and contains less air, resulting in a denser, more intense flavour. It
is served at a slightly warmer temperature, enhancing its creamy texture.

e Popular Flavours: Flavours such as pistachio, hazelnut, stracciatella
(chocolate chip), and various fruit sorbets are among the favorites. Seasonal
and regional flavours add to the variety.

o Serving Style: Gelato is typically served in small cups or cones, and
gelaterias (gelato shops) often offer a wide range of flavours to choose from,
allowing for creative combinations.
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RealLife Example: Gelato shops in Italy often have seasonal flavours that
change with the harvest, such as fig in the fall or lemon in the summer,
making each visit a unique experience.

Figure 1.9 Italian Gelato

(iii) Pagoto
Pagoto is the Greek version of ice cream, reflecting the country's rich culinary
traditions and local ingredients.

o Characteristics: Greek pagoté is creamy and often incorporates local
ingredients like yogurt, honey, and nuts. It is less sweet than American ice
cream, focusing on the natural flavours of the ingredients.

e Popular Flavours: Popular choices include mastiha (a resin from the
mastic tree), Greek yogurt with honey, and baklava flavoured ice cream.

e Serving Style: Pagoto is commonly served in cups or cones and is often
enjoyed as a dessert after meals or during warm afternoons, highlighting
its role in Greek culture.

Real Life Example: During the summer months, Greeks often enjoy pagoto
after dinner at seaside tavernas, combining the cool treat with the warm
Mediterranean evenings.

SRAATT e ERAAN

Figure 1.10 Pagoto
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(iv) Kulfi

Kulfi, a traditional Indian frozen dessert, is known for its dense and rich
texture, offering a unique take on ice cream.

o Characteristics: Kulfi is made by slowly simmering milk until it thickens,
then flavouring it with ingredients like cardamom, saffron, and
pistachios. Its dense texture sets it apart from Western ice creams.

e Popular Flavours: Traditional favorites include mango, pistachio, rose,
and malai (cream). Kulfi is often enjoyed with falooda, a vermicellilike
topping.

o Serving Style: Traditionally served in coneshaped molds, kulfi can also be
sliced and served on sticks. Street vendors often sell it, making it a popular
treat in hot weather.

Real Life Example: In India, kulfi is a favorite dessert during festivals and
celebrations, symbolizing joy and indulgence.

| N
Figure 1.11 Kulfi

(v) Falade

Falude, also known as Falude Dondurma in Turkey, is a unique combination
of Persian and Turkish influences, offering a refreshing dessert experience.

o Characteristics: Falude consists of thin vermicelli noodles made from
starch, mixed with a semifrozen syrup containing sugar and rose water. It
often includes lime juice and ground pistachios for added flavour.

e Popular Flavours: The most traditional flavour is rose water, but
variations with saffron and lime are also popular, adding a refreshing
twist.

o Serving Style: Falude is typically served in a bowl, often accompanied by
a scoop of traditional Persian or Turkish ice cream (dondurma), which is
known for its stretchy and chewy texture.
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Real-life Example: Falude is often enjoyed during Ramadan in Turkey,
providing a sweet and refreshing way to break the fast.

Figure 1.12 Faludeh

(vi) Dondurma

Dondurma is a unique Turkish ice cream known for its stretchy texture and
resistance to melting.

e Characteristics: Made from milk, sugar, salep (a flour made from the
tubers of wild orchids), and mastic (a resin that adds chewiness), this ice
cream is distinctively thick and elastic, often requiring a special
longhandled scoop to serve.

o Popular Flavours: Classic options like vanilla and chocolate are popular,
along with pistachio, rose, and caramel. Fruit flavours like strawberry and
lemon offer a refreshing twist to the uniquely chewy texture of dondurma.

e Serving Style: Dondurma is typically served by street vendors who perform
playful tricks while handing it to customers. Using longhandled metal
scoops, they stretch and twist the ice cream, making it a fun and interactive
experience before finally giving it to the customer in a cone or cup.

ReallLife Example: Dondurma vendors in Turkey are famous for their playful
interactions with customers, making the process of receiving ice cream an
entertaining event that draws crowds.

Figure 1.13 Dondurma
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Conclusion

The variety of ice creams and frozen desserts around the world reflects the
diverse culinary traditions and cultural significance of these treats. By
exploring different styles, we can appreciate the creativity and innovation in
ice cream processing and its global appeal. Whether enjoyed on a hot summer
day or during a festive celebration, ice cream remains a cherished dessert that
brings joy to people everywhere.

Practical Exercise

1. Activity Question
Activity: Research and explore a unique ice cream or frozen dessert from a
country not mentioned in this chapter. Prepare a short presentation or report
detailing the dessert's characteristics, popular flavours, and how it reflects
the culture of the country. Include images and references from reliable
internet sources.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

1. What is a characteristic feature of Argentine helado?
a) High butterfat content
b) Contains less air, making it denser and creamier
c) Made from yogurt and honey
d) Stretchy and chewy texture

2. Which ingredient gives Dondurma its stretchy texture?
a) Mastiha
b) Salep
c) Rose water
d) Honey

3. Kulfi is traditionally flavoured with which of the following ingredients?
a) Matcha
b) Mango, cardamom, and saffron
c) Chocolate
d) Vermicelli noodles

4. Falade is typically served with which accompanying ingredient?
a) Yogurt
b) Dondurma
c) Gelato
d) Baklava
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5. Pagoté is a Greek version of ice cream that often incorporates:
a) Milk from wild orchids
b) High levels of sugar
c) Local ingredients like yogurt and honey
d) Vermicelli noodles

2.2 Fill in the Blanks

1. Gelato has a lower content compared to traditional ice
cream, giving it a denser texture.

2. Kulfi is often served with a vermicellilike topping called

. Falade is traditionally flavoured with water.

4. The Turkish ice cream Dondurma is made elastic by the use of

and mastic.

5. Argentine helado often includes the popular flavour of ,

which is a caramelized milkbased treat.

W

2.3 True or False

1. Pagoto is a sweet, sugary ice cream that focuses on adding artificial
flavours.

2. Dondurma is known for its stretchy and chewy texture, which

requires special scooping techniques.

Kulfi has a light, airy texture similar to Western ice cream.

4. Falude is a dessert made with thin vermicelli noodles, sugar syrup,

w

and rose water.
S. Argentine helado is typically served at much colder temperatures
than Italian gelato.

2.4 Match the Following

Column A Column B

1. Argentine helado a. Dulce de leche flavour

2. Italian gelato b. Pistachio and hazelnut flavours
3. Pagoto c. Greek yogurt and honey flavours
4. Kulfi d. Cardamom and saffron flavours
5. Falude e. Vermicelli noodles and rose water

3. Subjective Questions

1. How do cultural influences shape the characteristics and flavors of ice
creams such as Argentine helado, Italian gelato, and Greek pagoto?

2. In what ways do serving styles of frozen desserts like kulfi and dondurma
enhance their cultural and social significance?

3. Compare and contrast the textures of kulfi, falide, and dondurma. How
do these textures contribute to the unique eating experience of each
dessert?
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4. What have you learned?
After completing this Session, you will be able to:

Identify and describe the unique characteristics of various ice creams and
frozen desserts from different parts of the world.

Understand how ingredients and preparation techniques influence the texture
and flavor of frozen desserts.

Appreciate the cultural significance of ice creams in different countries and
how they foster social and communal experiences.
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Module 2 Ice Creams and Frozen

Desserts

INTRODUCTION

Imagine a hot summer day, and you're craving something to cool you
down-a creamy, delightful scoop of ice cream. More than just a frozen
dairy product, ice cream is a perfect blend of cream, sugar, milk, and
flavors, with air whipped in for that smooth texture. From Italian gelato
to Turkish dondurma, this beloved treat comes in countless variations,
each reflecting unique cultural flavors. Let’s explore the fascinating world
of ice creams and frozen desserts and discover how this simple treat
brings joy across the globe.

Ice cream is a frozen dairy product made by suitable blending and
processing of cream and other milk products, together with sugar and
flavour, with or without stabilizer or colour and with the incorporation of
air during the freezing process.

SESSION: 1 ICE CREAM: KEY INGREDIENTS AND QUALITY

CONTROL IN ICE CREAM FORMULATION

1.1 Definition

According to the Food Safety and Standards Authority of India (FSSAI,
2006), ice cream encompasses a variety of products, including Ice Cream,
Kulfi, Chocolate Ice Cream, and Softy Ice Cream. It is defined as a product
obtained by freezing a pasteurized mix made from milk and/or milk-
derived products, potentially enhanced with sweeteners, fruits, eggs,
coffee, cocoa, spices, and nuts. The final product may be hard-frozen or
soft and must be free from off-flavors and rancidity, conforming to specific
microbiological standards.

1.2 Role of Ingredients in Ice Cream Production
1.2.1 Dairy Ingredients

1. Milk

e Base: Milk is the primary base, providing essential nutrients and
contributing to the texture and flavor.

e Texture: Proteins in milk (casein and whey) stabilize the mixture and
ensure a smooth texture.

o Key Considerations: The fat content of milk impacts creaminess. Whole
milk yields a richer texture, while reduced-fat or skim milk lowers fat
content.
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2. Cream

Creaminess: Adds richness and a creamy mouthfeel due to high fat
content.

Smoothness: The fat helps prevent large ice crystal formation,
contributing to a velvety texture.

Key Considerations: Higher cream fat content leads to a smoother
product.

3. Milk Powder

Texture Enhancement: Non-fat dry milk (NFDM) enhances texture and
increases protein content.

Stabilization: Provides additional proteins and solids for a smoother
texture.

Key Considerations: Ensure full solubility to avoid graininess.

1.3 Stabilizers and Emulsifiers

« Stabilizers: Used to maintain the mix's physical state, prevent separation,
and improve texture.
o Key Functions:

» Increase mix viscosity.

= Stabilize and prevent wheying off.

= Support suspension of flavoring particles.

= Reduce lactose crystal growth during storage.
= Improve melting resistance and uniformity.

« Emulsifiers: Enhance sensory quality, aid the whipping process, and
improve air distribution.
o Key Functions:

= Promote fat nucleation during aging.
= Improve whipping ability and air distribution.
= Enhance resistance to shrinkage and rapid melting.

1.4 Sweetening Agents

o Sweeteners increase product acceptance and flavor while influencing
viscosity and freezing point.

« Functions:

o Enhance flavor and texture.

o Lower the freezing point, affecting freezing time.

o Recommended sugar content: 14-16% for plain ice cream, 17-18% for
fruit and chocolate varieties.
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1.4.1 Types of Sweetening Ingredients:

e Sugar (sucrose), dextrose, corn syrup, honey, intense sweeteners, etc.

Flavorings

e Flavorings are essential for the overall appeal of ice cream.

e Categories:
o Natural Flavorings: Fruits, spices, chocolate, coffee, vanilla.
o Synthetic Flavorings: Imitation flavors and aromatic chemicals.
o Liqueur Flavorings: Alcohol and distilled beverages.

Figure 2.1 Flavours of Ice Cream

Colorings

e Ice cream colors should be attractive and suggestive of flavor. Synthetic
colors are common, with some natural options emerging.

Other Ingredients

e Texture and Functionality: Alcohol, nuts, and inclusions (like chocolate
chips) add variety and texture.

1.5 Critical Control Points (CCP) in Ice Cream Formulation

1. Percentage and Ratio of Ingredients
e Ensure precise measurements to achieve desired texture and flavor.

2. Temperature of Ingredients
e Maintain appropriate temperature to ensure microbial safety and

optimal texture.
3. Ambient Environment
e Control cleanliness and environmental conditions to prevent
contamination.
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Summary

To achieve high-quality ice cream, it is essential to monitor and control
ingredient ratios, temperatures, and environmental factors, ensuring a safe
and enjoyable product for consumers.

Practical Exercise

1. Activity Question:

Research and write a short report (2-3 paragraphs) on the history of ice cream.
Explore its origin, how it was made in the past, and how the production
process has evolved over time. You can use internet data for your research.

2. Test Your Understanding

2.1 Multiple Choice Questions (MCQs):
1. Which of the following is NOT a primary function of stabilizers in ice
cream?
a) Increase viscosity of the mix
b) Prevent wheying off
c) Enhance sweetness
d) Help suspend flavoring particles

2. What is the main purpose of adding sugar to ice cream? (Choose two)
a) Sweeten the product
b) Enhance creaminess
c) Lower the freezing point
d) Improve whipping ability

3. What type of emulsifier is used to improve the whipping ability of ice
cream and create a smoother texture?
a) Hydrophobic emulsifier
b) Hydrophilic emulsifier
c) Both aand b
d) Neither a nor b

4. High fructose corn syrup is used in ice cream because:
a) It is a cheaper sweetener than sucrose
b) It provides a firmer body to the ice cream
c) It helps prevent ice crystal formation
d) All of the above

5. Which of the following is NOT a natural flavoring source for ice cream?
a) Vanilla beans
b) Synthetic flavorings
c) Cocoa powder
d) Fruit extracts
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2.2 Fill in the Blanks:

1. Milk fat contributes to the and of ice cream.
(creaminess, mouthfeel)
2. The process of incorporating air into the ice cream mix is called
. (churning, whipping)
3. Intense sweeteners, such as aspartame and stevia, are used in
ice cream. (diet, sugar-free)
4.The CCP that ensures proper freezing and prevents large ice crystals is
. (freezer temperature, mix temperature)
5. A clean production environment helps to prevent in the ice
cream. (contamination, spoilage)

2.3 True or False:

1. Homogenization breaks down fat globules in the ice cream mix, leading
to a smoother texture.

2. Dextrose has a lower sweetening power than sucrose.

Sorbitol is a sugar alcohol used as a sweetener in diabetic ice cream.

4. Fruit ice cream typically has a higher fat content than chocolate ice

w

cream.
S. The color of chocolate ice cream naturally comes from the cocoa

powder used.

2.4 Matching:

Column A Column B

Milk fat Sweetener

Stabilizers Texture enhancement
Emulsifiers Air cell distribution
Dextrose Lower freezing point

Corn syrup solids Firmer body

3. Subjective Questions

1. What is the significance of dairy ingredients in ice cream production,
and how do they contribute to texture and flavor?

2. How do stabilizers and emulsifiers influence the quality and consistency
of ice cream?

3. Why is it important to control critical control points (CCPs) in ice cream
production, and how do these factors affect safety and quality?
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4. What have you learned?
After completing this Session, you will be able to:

1. Define ice cream and its various types according to the FSSAI standards.

2. Explain the role of key ingredients in ice cream production and their
contributions to texture, flavor, and stability.

3. Identify the importance of controlling critical points in the ice cream
formulation process for ensuring product quality and safety.

SESSION: 2 Classification of Ice Cream-I

2.1 Introduction

Ice cream is a cherished frozen dairy product enjoyed globally. It is created by
blending cream and milk products with sugar and flavorings, and the freezing
process incorporates air, resulting in a light, creamy texture. Various
classifications of ice cream and similar frozen products exist based on
commercial practices, and understanding these is vital for aspiring Ice Cream
Processing Technicians.

2.2 Types of Ice Cream
1. Plain Ice Cream

Plain ice cream contains less than 5% of color and flavoring ingredients
compared to the total volume of the unfrozen product. Common flavors in this
category include vanilla, coffee, maple, and caramel. These flavors are subtle
and focus on the natural taste of the dairy base, making them popular among
consumers who enjoy classic flavors.

2. Fruit and Nuts

Fruit ice cream incorporates various fruits, which can be fresh, frozen,
canned, or preserved, during the freezing process. This adds a refreshing taste
and texture. For instance, mango ice cream made with real mango pulp is a
favourite option in India, especially during the summer.

Nut Ice Cream: This variant contains nut meats like almonds, pistachios, or
walnuts, providing a crunchy texture and nutty flavor. For example, pistachio
ice cream is a popular choice, often enjoyed for its unique taste and green
color.

3. Chocolate

Chocolate ice cream is flavored with cocoa or chocolate and typically contains
higher sugar content (16-17%) along with stabilizers and emulsifiers. This
category includes various chocolate-based products, such as chocobars,
which use chocolate as a coating, and chocolate frosties, featuring a chocolate
layer with crispies. A classic example is chocolate fudge ice cream, rich and
indulgent in flavor.
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4. Ice Lollies

Ice lollies, also known as popsicles or ice pops, are particularly popular in
India, especially during hot summers.

2.3 Types of Ice Lollies:

o Fruit-based Ice Lollies: Made with natural fruit pulp or juice, these lollies
are refreshing and often enjoyed for their health benefits. Popular flavors
include mango and mixed fruit.

o« Milk-based Ice Lollies: These lollies are creamier and made with milk,
featuring flavors like vanilla and chocolate. An example is Amul's Mango
Dolly, known for its rich taste.

e Juice-based Ice Lollies: Made with clear fruit juices, these are light and
refreshing. Flavors like lime and watermelon are popular.

o Flavored Ice Lollies: These lollies use artificial or natural flavorings,
offering a variety of tastes that appeal to children. Brightly colored flavors
like cola and bubblegum are favorites among the younger crowd.

Banana Split  Cone Stick Fruit
Soft Serve Popsicle Scoops Double Stick
3 a

s
Gelato Bar Sundae !

Figure 2.2 Types of Ice Cream

2.4 Popular Brands

In India, several local and national brands cater to the ice lolly market,

including:

« Kwality Walls: Known for its extensive range of flavors and innovative
products.

o Amul: Offers a variety of milk-based ice lollies and traditional flavors.

o Vadilal: Popular for its diverse fruit and juice-based ice lollies.

2.5 Market Dynamics in India

Consumer preferences across India indicate a strong interest in both fruit-
based and milk-based ice lollies, especially during the hot summer months.
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Pricing varies significantly, ranging from affordable options available at street
vendors to premium products in retail stores, catering to diverse consumer
segments. Demand for ice lollies tends to peak during summer, underscoring
their seasonal popularity and the potential for growth in the frozen dessert
market nationally. This trend reflects broader patterns in the Indian food and
beverage industry, where innovative flavors and health-conscious options are
increasingly sought after.

2.6 Production and Distribution

Local production practices focus on maintaining high-quality ingredients and
hygiene standards. Distribution channels include traditional markets, street
vendors, and modern retail outlets, ensuring that these frozen treats are easily
accessible.

2.7 Health and Safety Regulations

Health and safety are paramount in ice lolly production. Regulatory bodies
like the Food Safety and Standards Authority of India (FSSAI) enforce quality
standards through regular inspections and certifications, helping maintain
consumer trust.

2.8 Challenges and Opportunities

The ice lolly industry faces challenges such as fluctuating raw material prices
and competition from other frozen snacks. However, the growing demand for
health-conscious options and innovative flavors presents exciting
opportunities for industry growth.

2.8.1 Candies

Candies, alongside ice cream, are cherished treats enjoyed by people of all
ages. They come in various textures and flavors, making them a popular
choice during celebrations and festivals. In India the candy market thrives,
providing a wide array of options.

2.8.1.1 Types of Candy

e Hard Candy: Classic confections made from sugar boiled to high
temperatures, resulting in a hard texture. Common flavors include fruit
and mint.

o Soft Candy: Known for their chewy texture, soft candies include toffees and
marshmallows. They are made with butter and cream, offering a rich taste.

e Gummy Candy: Made with gelatin, gummy candies are soft and chewy.
Popular shapes include bears and worms, with flavors ranging from fruit to
cola.
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e« Chocolate Candy: Made from cocoa, chocolate candies come in many
forms, such as bars and truffles. They are often filled with nuts or fruits for
added flavor.

2.8.1.2 Popular Candy Brands

Several brands offer a variety of candies, including:

o Parle: Known for its popular candies like Kismi Toffee and Melody.
e Cadbury: Offers chocolate candies such as Dairy Milk and 5 Star.
o Perfetti Van Melle: Known for Alpenliebe and Mentos.

2.8.1.3 Market Dynamics

The candy market is influenced by consumer preferences for sweet treats,
particularly during festivals. Sales tend to increase during festive seasons,
with a broad range of price points catering to diverse consumers, from
affordable local options to premium imported candies.

2.8.1.4 Production and Distribution

Local production practices emphasize the use of high-quality ingredients
while adhering to hygiene standards. Distribution channels include
traditional markets, local shops, and modern retail chains, ensuring
widespread availability.

2.8.1.5 Health and Safety Regulations

Regulatory bodies like the FSSAI enforce health and safety standards in the
candy industry, ensuring that products meet quality requirements. Regular
inspections contribute to maintaining consumer trust.

2.8.1.6 Challenges and Opportunities

The candy industry in Madhya Pradesh faces challenges such as competition
from other snack products. However, the growing demand for innovative
flavors and health-conscious options presents promising opportunities for
future growth.

2.8.2 Kulfi

Kulfi is a traditional frozen milk product unique to the Indian subcontinent.
Its preparation involves boiling milk, adding sugar, and concentrating it
before mixing in khoa, malai, and various flavors. The kulfi mix is then poured
into metallic cones and frozen using a mixture of ice and salt.

2.8.2.1 Real-Life Applications

As an Ice Cream Processing Technician, understanding the nuances of
making kulfi can be beneficial, especially considering its popularity in Indian
culture. The knowledge of traditional and modern manufacturing methods
allows technicians to innovate and cater to evolving consumer preferences.
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Practical Exercise

1. Activity Questions

Research and write a brief report on the history and popularity of kulfi in
India. Explore its origins, traditional methods of preparation, and how it
differs from regular ice cream. You can use internet data for your research.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs):

1. Which of the following is NOT a type of ice lolly?
a) Fruit-based
b) Chocolate-based
c) Milk-based
d) Juice-based

2. What is the main difference between plain ice cream and fruit ice
cream?
a) Sugar content
b) Flavoring ingredients
c) Fat content
d) Texture

3. Which candy type is known for its chewy texture and often contains
gelatin?
a) Hard candy
b) Gummy candy
c) Soft candy
d) Chocolate candy

4. What is the traditional method of freezing kulfi?
a) Using a freezer
b) In earthen vessels with ice and salt
¢) Using liquid nitrogen
d) In a refrigerator

5. Which of the following is a popular candy brand in India?
a) Nestle
b) Mars
c) Cadbury
d) Hershey's
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2.2 Fill in the Blanks:

1. Ice cream containing cocoa or chocolate is called . The main
sweetener used in ice cream is .

2. is a traditional Indian frozen dessert made from milk and other
ingredients.

3. are popular for their refreshing taste and come in various fruit
flavors.

4. The of a candy refers to its hardness or softness.

2.3 True or False:

1. Hard candies are made by boiling sugar to a high temperature.
2. Milk-based ice lollies are often creamier than fruit-based ones.
3. Plain ice cream can contain up to 10% flavoring ingredients.

4. Kulfi is typically frozen in metallic containers.

5. Candies are only available in sweet flavors.

2.4 Matching:

Column A Column B

Ice lollies Frozen water-based treats

Kulfi Traditional Indian frozen dessert
Plain ice cream Less than 5% flavoring

Hard candy Boiled sugar

Gummy candy Gelatin-based

3. Subjective Questions

1. How does ingredient selection impact the texture and flavor of different
ice cream types?

2. What are the key factors influencing the ice lolly market in India,
including consumer preferences and seasonal demand?

3. What are the differences between traditional kulfi preparation and
modern ice cream production, and how do these affect the role of an
Ice Cream Processing Technician?

4. What have you learned?
After completing this Session, you will be able to:

1. Classify ice cream and frozen products based on commercial practices and
identify their various types.

2. Recognize key ingredients and their roles in ice cream production, including
the importance of dairy, sweeteners, and stabilizers.

3. Analyze market dynamics for ice cream and candy in India, including
consumer preferences and brand influences.

4. Understand production processes and health regulations** that ensure
quality and safety in the ice cream and candy industries.
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SESSION: 3 CLASSIFICATION OF ICE CREAM-II

3.1 Sherbets and Ices

Sherbets and ices are refreshing frozen treats especially popular in India,
particularly during the scorching summer months. They offer a delightful way
to cool down while indulging in rich flavors.

1.1. Sherbets

Ingredients: Sherbets are typically made with fruit juice, sugar, water, and a
small amount of dairy. Local flavors include lemon, rose, and khus (vetiver),
which add unique regional tastes.

Texture and Flavor: They provide a creamy yet refreshing experience, perfect
for beating the heat.

1.2. Ices
Ingredients: Ices are made with fruit juice or puree, sugar, and water, without
any dairy.

Texture and Flavor: Known for their smooth, icy texture, ices boast intense
fruit flavors.

2. Mousses
Mousses are gaining popularity in urban areas of Madhya Pradesh, like
Bhopal and Indore, as a luxurious dessert option.

2.1. Ingredients
Mousses are typically made with whipped cream or egg whites, sugar, and
flavorings such as chocolate or fruit.

2.2. Texture and Flavor
They have a light, fluffy texture that melts in the mouth, providing a decadent
dessert experience.

Figure 2.3 Mousse
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3. Gelato
Gelato, the Italian ice cream, has carved out a niche market in Madhya
Pradesh, especially among urban consumers.

3.1. Ingredients
Gelato is made with milk, sugar, and flavorings, containing less cream and
fewer egg yolks than traditional ice cream.

3.2. Texture and Flavor
It has a denser texture and more intense flavors, as less air is incorporated
during churning.

4. Bisque
Though less common, bisque is an emerging trend in upscale dessert parlors
across country.

4.1. Ingredients
Bisque typically includes a base of ice cream mixed with pastry pieces, fruits,
nuts, or liqueurs.

4.2. Texture and Flavor
It combines creamy ice cream with crunchy or chewy add-ins for a varied
texture and rich flavor profile.

Figure 2.4 Bisque

5. Custards
Custards are a staple in Madhya Pradesh and often serve as a base for various
traditional desserts.

5.1. Ingredients
Custards are made with milk or cream, sugar, and egg yolks, cooked to a thick
consistency.
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5.2. Texture and Flavor

They feature a velvety texture and rich, creamy flavor. When frozen, custards
become smooth and dense, making them ideal for ice cream bases.

Popular flavors include vanilla, kesar (saffron), and elaichi (cardamom).
Custard-based ice creams often showcase these traditional flavors, appealing
to local consumers.

Figure 2.5 Custard

6. Cassata
Cassata is an Italian-origin dessert that has been adapted to Indian tastes
and is widely enjoyed in Madhya Pradesh.

6.1. Ingredients
Typically includes layers of sponge cake soaked in liqueur, ricotta cheese or
ice cream, candied fruits, and nuts.

6.2. Texture and Flavor

Cassata offers a variety of textures, from creamy ice cream or ricotta to soft
cake and chewy candied fruits. Indian versions of cassata feature layers of
different flavored ice creams like vanilla, strawberry, and pistachio, topped
with nuts and candied fruits, appealing to the local palate.

= ‘ - A’ ‘
.' f Fat A:i‘

Figure 2.6 Cassata
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7. Variegated Ice Cream Novelties
Variegated ice cream novelties are particularly popular among the younger
population due to their visual appeal and flavor variety.

7.1. Ingredients
These novelties combine different bases and add-ins such as fruit purees,
chocolate ribbons, caramel swirls, and nut pastes.

7.2. Texture and Flavor
The swirled elements create an eye-catching appearance while offering a
delightful combination of flavors in each bite.

Local variations include combinations like mango-chilli, saffron-rose, and
chocolate-paan (betel leaf), blending traditional flavors with modern
presentations.

7.3 Real-Life Applications

Understanding the various classifications of ice cream and frozen desserts
can significantly enhance the skills of an Ice Cream Processing Technician.
For example, knowing how to create a unique flavor profile for gelato or to
combine local ingredients into mousses can set a product apart in a
competitive market. Additionally, being aware of local preferences allows
technicians to develop products that resonate with consumers, fostering
brand loyalty and expanding market reach.

By mastering these classifications, students can not only excel in ice cream
production but also innovate and create exciting new desserts that celebrate
both local and global culinary traditions.
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Practical Exercise
1. Activity Question

Research and write a short report on the history and popularity of gelato in
India. Explore its origins, how it differs from traditional ice cream, and why it
has gained popularity in recent years. You can use internet data for your
research.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs):

1. Which of the following is a frozen dessert made with fruit juice, sugar,
and water, without any dairy?
a) Sherbet
b) Ice
c) Mousse
d) Gelato

2. What is the main characteristic of a mousse dessert?
a) Creamy texture
b) Light and fluffy texture
c) Icy texture
d) Dense texture

3. Which Italian dessert is known for its layers of sponge cake, ricotta
cheese, and candied fruits?
a) Cassata
b) Gelato
c) Bisque
d) Mousse

4. What is the main difference between ice cream and gelato?
a) Sugar content
b) Flavoring ingredients
c) Amount of air incorporated
d) Texture

5. Which dessert is often used as a base for various traditional Indian
desserts?
a) Cassata
b) Sherbet
c) Custard
d) Gelato
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2.2 Fill in the Blanks:

1. A frozen dessert made with fruit juice, sugar, and a small amount of
dairy is called

2. is a light and fluffy dessert made with whipped cream or egg
whites.

3. The Italian ice cream that is denser and has more intense flavors than
traditional ice cream is .

4. A dessert that combines ice cream with pastry pieces, fruits, or nuts

is called
5. are ice creams that combine different bases and add-ins for a
variety of flavors.

2.3 True or False:

1. Ices are made with fruit juice or puree and do not contain any dairy.

2. Cassata is a traditional Indian dessert.

3. Gelato is typically made with less cream and fewer egg yolks than
traditional ice cream.

4. Sherbets are known for their smooth, icy texture and intense fruit
flavors.

S. Variegated ice cream novelties are often made with a single flavor.

2.4 Matching:

Column A Column B

Sherbet Fruit juice, sugar, water, dairy
Mousse Whipped cream, egg whites, flavorings
Gelato Less air, denser texture

Bisque Ice cream with add-ins

Custard Milk, sugar, egg yolks, cooked

3. Subjective Questions

1. How do the ingredients and textures of sherbets and ices differ, and
what impact does this have on consumer preferences?

2. What factors contribute to the rising popularity of mousses as a dessert
option in urban areas?

3. How can understanding the various classifications of ice cream
enhance the skills of Ice Cream Processing Technicians in creating
appealing products?

4. What have you learned?

After completing this Session, you will be able to:

1. Identify different types of frozen desserts, including sherbets, gelato,
mousses, and custards.

2. Understand how ingredients impact the texture and flavor of these
desserts.

3. Apply this knowledge in the production of innovative and appealing ice
cream products.
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SESSION: 1 PREPARATION OF ICE CREAM

1. Preparation of Ice Cream-I

1.1 Introduction

Ice cream, a universally adored dessert, is celebrated for its wide range of
flavors and textures, making it a favorite across cultures and age groups. The
versatility of ice cream lies in the various methods of preparation, each
bringing out different characteristics, from the simplicity of a classic vanilla
to the rich indulgence of chocolate or the refreshing burst of fruit and nuts.
This chapter delves into the techniques involved in the production of various
types of ice cream, including plain ice cream, fruit and nut ice cream,
chocolate ice cream, ice lollies, candies, and kulfi. It highlights not only the
processes but also the creativity and variety that go into crafting these beloved
treats, providing a comprehensive guide to their preparation.

1.2 Production Details of Plain Ice Cream

Definition: Plain ice cream is defined as an ice cream where the total amount
of coloring and flavoring ingredients constitutes less than 5% of the volume
of the unfrozen ice cream. Examples of plain ice cream include vanilla, coffee,
maple, and caramel varieties. It serves as the foundation for many other
varieties and is cherished for its simplicity and creamy texture.

Ingredients: Milk, Cream, Sugar, Stabilizers (e.g., guar gum), Emulsifiers
(e.g., mono and diglycerides), Milk SolidsNotFat (MSNF), Flavorings (e.g.,
natural vanilla extract)

1. Selection of Ingredients:

o Milk: Use fresh, highquality milk with a fat content of 3.54.0%.

e Cream: Select cream with a fat content of 3040%.

e Sugar: Use granulated sugar; 1015% of the mix by weight.

o Stabilizers/Emulsifiers: Add stabilizers (e.g., guar gum) at 0.20.3%
and emulsifiers (e.g., mono and diglycerides) at 0.2% to improve texture
and stability.

e Milk SolidsNotFat (MSNF): Add skim milk powder or concentrated
milk to reach 912% MSNF in the mix.

o Flavorings: Natural vanilla extract or other flavorings as required.

N

. Formulation of Ice Cream Mix:

« Mix Ratio: Combine ingredients in the following proportions by weight:
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o 1016% milk fat

o 912% MSNF

o 1215% sugar

o 0.20.5% stabilizer/emulsifier

o Remaining percentage as water (from milk and cream).

o Total Solids: Aim for 3640% total solids in the mix for optimal texture
and body.

3. Blending:
e Blend all dry and liquid ingredients in a stainless steel tank. Heat the
mix to 40°C (104°F) to ensure complete dissolution of sugars and
stabilizers.

4. Pasteurization:
o Heat the mix to 85°C (185°F) for 25 seconds, then immediately cool it
down to below 5°C (41°F). This process destroys pathogens and
inactivates enzymes, ensuring food safety and extending shelf life.

5. Homogenization:

« Homogenize the mix at a pressure of 2,0002,500 psi in a twostage
homogenizer. The first stage is at 2,500 psi and the second stage at 500
psi. This reduces fat globule size, ensuring a smoother texture and
preventing fat separation.

6. Cooling the Mix:
e After homogenization, cool the mix rapidly to 4°C (39°F) using a plate
heat exchanger or an ice bath. Rapid cooling minimizes microbial
growth and prepares the mix for aging.

7. Ageing:
o Hold the mix at 4°C (39°F) for 412 hours in an aging tank. Aging allows
the fat to crystallize and the proteins to fully hydrate, improving the
texture and overrun during freezing.

8. Freezing and Hardening:

o Transfer the aged mix to a batch or continuous ice cream freezer and
freeze at 5°C to 8°C (23°F to 17.6°F) while incorporating air to achieve
the desired overrun of 50100%. After initial freezing, transfer the
semisolid ice cream to a blast freezer set at 30°C to 40°C (22°F to 40°F)
for 46 hours, ensuring the formation of small ice crystals and a smooth,
creamy texture.
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9. Packaging and Storage:

o After hardening, pack the ice cream into prechilled, airtight containers
made of LDPE, HDPE, or PET to prevent moisture loss and
contamination. Store the packaged ice cream at 25°C (13°F) or lower,
maintaining consistent storage temperatures to prevent ice crystal
growth and preserve texture and quality.

The detailed formulation and manufacturing method is outlined in
Unitll, Grade XI textbook.

1.3 Fruit and Nut Ice Cream

1.3.1 Definition:

Fruit and nut ice cream is crafted by incorporating various fruits and nuts
into a creamy base, creating a blend of natural sweetness and texture.
Fruits—whether fresh, frozen, canned, or preserved—are added during the
freezing process, sometimes with additional flavoring or color. Nuts such as
almonds, pistachios, or walnuts are also mixed in, either with or without extra
flavoring or color. This combination results in an ice cream that harmonizes
the smoothness of the base with the rich flavors and satisfying crunch of fruits
and nuts.

1.3.2 Ingredients:

Fresh or dried fruits (such as mangoes, strawberries, or raisins) and nuts (like
almonds, cashews, and pistachios), along with the basic ice cream base.

1.3.3 Preparation Method:

1. Base Preparation: Prepare the plain ice cream base according to the
standard methos. Heat the mixture to 70°C (160°F) to ensure that all
ingredients are fully dissolved and integrated. Maintain this temperature
for approximately 5 minutes. Allow the base to cool to 4°C (39°F) before
proceeding.

2. Incorporating Fruits and Nuts: Once the base has cooled, fold in the
chopped fruits and nuts. To ensure even distribution, incorporate these
ingredients into the base gently. This step should be completed before the
final freezing phase, ideally at 4°C (39°F), to ensure uniform distribution.

3. Churning and Freezing: Transfer the mixture with the incorporated fruits
and nuts into an ice cream maker. Churn the mixture at 5°C (23°F) for
2030 minutes or until it reaches a smooth, semisolid consistency. After
churning, transfer the ice cream to a freezer set at 18°C (0°F) and freeze for
46 hours, or until the ice cream achieves the desired firmness and
scoopability.
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1.4 Chocolate Ice Cream

1.4.1 Definition:

Chocolate ice cream is a popular frozen dessert made by blending a rich
cocoa powder or chocolate with a creamy base of milk, cream, and sugar.
The result is a smooth, velvety ice cream with a deep chocolate flavor that
appeals to a wide range of tastes.

1.4.2 Ingredients:
Milk, cream, sugar, cocoa powder, and chocolate (dark or milk).

1.4.3 Preparation Method:

1. Initial Mixing: Combine milk, cream, and sugar in a saucepan. Heat the
mixture to 70°C (160°F) to facilitate the dissolution of the sugar, ensuring
a homogeneous solution. Maintain this temperature until the sugar is
completely dissolved, approximately S minutes.

2. Incorporation of Chocolate: Melt the chocolate to 45°C (113°F) and blend
it into the mixture. Add cocoa powder at this stage to enhance the chocolate
flavor profile. Ensure thorough integration to prevent clumping.

3. Cooling and Churning: Cool the mixture to 4°C (39°F) to bring it to a
suitable temperature for the churning process. Process the cooled mixture
in an ice cream maker for approximately 2030 minutes, or until the mixture
reaches a semisolid consistency.

4. Freezing: Transfer the churned ice cream to a freezer set at 18°C (0°F) and
freeze for 46 hours, or until the ice cream attains a firm, scoopable texture.

1.5 Ice Lollies
1.5.1 Definition:

Ice lollies, also known as popsicles, are frozen treats made from a mixture of
fruit juices, sugar, and water. They are especially popular among children and
are characterized by their refreshing flavor and solidified texture.
Ingredients: fruit juice, sugar, water, flavors (optional)

1.5.2 Preparation Method:

1. Mixing: Combine fruit juice, sugar, and water in a mixing bowl or jug. Stir
the mixture at room temperature until the sugar is completely dissolved,
which typically takes about 23 minutes. Ensure that the solution is
homogeneous and free of sugar crystals.

2. Pouring: Pour the prepared mixture into ice lolly molds, filling each mold
to about 90% capacity to allow space for expansion during freezing.

3. Freezing: Insert sticks into the molds, making sure they are centered and
upright. Place the molds in a freezer set to 18°C (0°F). Freeze for 46 hours,
or until the ice lollies are fully solidified and have reached a firm, frozen
state.
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1.6 Candies

1.6.1 Definition:

Ice cream candies are small, bitesized frozen treats made from an ice cream
base and typically coated in chocolate. These candies can also include
optional addins such as nuts or candy pieces, providing a variety of textures
and flavors.

1.6.2 Ingredients: Ice cream, Chocolate, Nuts (optional)Candy pieces
(optional)

1.6.3 Preparation Method:

1. Forming: Scoop small, uniform balls of ice cream using a melon baller or
small ice cream scoop. Place the balls onto a baking sheet lined with
parchment paper or a silicone mat. Ensure the balls are spaced apart to
prevent sticking.

2. Freezing: Transfer the baking sheet to a freezer set at 18°C (0°F). Freeze
the ice cream balls for 12 hours, or until they are firm and solid to the
touch. This ensures the balls hold their shape during the coating process.

1. Coating: Melt chocolate to 45°C (113°F) using a double boiler or
microwave. Dip each frozen ice cream ball into the melted chocolate,
ensuring an even coating. Optionally, you can add nuts or candy pieces
to the coating. Return the coated balls to the baking sheet and freeze
again at 18°C (0°F) for 1 hour to set the chocolate coating.

1.7 Kulfi
1.7.1 Definition:

Kulfi is a traditional Indian frozen dairy dessert, known for its rich and creamy
texture. It is made using milk, sugar, and various flavorings, such as
cardamom, saffron, and pistachios. Kulfi is often served on a stick or in small
cups, making it a popular street food in India.

1.7.2 Ingredients: Whole milk, Sugar, Cardamom (optional), Saffron strands
(optional) Crushed nuts (optional)

1.7.3 Preparation Method:

1. Milk Reduction: Boil whole milk in a heavybottomed pan, stirring
continuously to prevent sticking. Reduce the milk to about onethird of its
original volume, which will concentrate the flavor and enhance the
creaminess of the kulfi.
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2. Flavoring: Once the milk has reduced, stir in sugar and any desired
flavorings, such as crushed cardamom or saffron strands. Mix well and
allow the mixture to cool slightly before proceeding.

3. Chilling and Freezing: Pour the mixture into kulfi molds or small cups.
Insert sticks if using molds, and place them in the freezer set at 18°C (0°F).
Freeze for 68 hours, or until the kulfi is solid and firm.

4. Serving: To serve, dip the molds briefly in warm water to loosen the kulfi,
then gently pull it out. Slice into pieces or serve on a stick, garnished with
crushed nuts if desired.

Summary

The preparation of ice cream encompasses a variety of techniques, each
contributing to the final product's flavor and texture. By understanding the
fundamentals of each method—from plain ice cream to specialty varieties like
fruit and nut, chocolate, ice lollies, candies, and kulfi—students can
appreciate the craftsmanship behind this beloved treat. The combination of
scientific principles and culinary art allows for endless creativity in the world
of ice cream production.

End of Unit Assessment
1. Activity Question

Question:

Research the various ice cream flavors popular in different countries. Create
a presentation that includes at least five unique flavors, their origin, and key
ingredients. Use internet resources to gather your information and include
images for each flavor.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

1. What is the main ingredient used to create the creamy texture in ice
cream?
a) Sugar
b) Milk
c) Air
d) Water

2. What process is used to destroy harmful microorganisms in the ice
cream mix?
a) Churning
b) Pasteurization
c) Freezing
d) Aging
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3. Which stabilizer is commonly used in ice cream production?
a) Agaragar
b) Gelatin
c) Guar gum
d) Cornstarch

4. What is the purpose of homogenization in ice cream making?
a) To add flavour
b) To incorporate air
c) To reduce fat globule size
d) To freeze the mixture

5. Which of the following is NOT a type of ice cream?
a) Kulfi
b) Sorbet
c) Gelato
d) Biscotti

2.2 Fill in the Blank Questions
1. The process of heating the ice cream mix to destroy bacteria is called

2. Ice cream is churned to incorporate into the mixture.
3. The main sweetening agent used in ice cream production is

4. The ideal storage temperature for ice cream is °C
5. is a popular Indian frozen dessert made with milk and
flavored with cardamom and saffron.

2.3. True or False Questions

1. True or False: Ice cream is made only from milk and sugar.

2. True or False: The aging process helps improve the texture of the ice
cream mix.

3. True or False: Ice lollies are made from a dairy base.

4. True or False: Chocolate ice cream is made by adding melted
chocolate to the base mix.

S. True or False: Stabilizers are not necessary in ice cream production.

2.4. Match the Following Questions

A B
1. Pasteurization a) Incorporates air
2. Homogenization b) Reduces microbial load
3. Ice Lollies c) Frozen fruit pops
4. Kulfi d) Indian frozen dessert
5. Stabilizers e) Improves texture
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3. Subjective Questions

1. What role do pasteurization and homogenization play in improving the
texture and safety of plain ice cream?

2. How do the preparation methods of fruit and nut ice cream differ from
kulfi, and what effect does this have on texture and flavor?

3. Why are stabilizers and emulsifiers important in ice cream production,
and how do they affect the final product?

4. What have you learned?
After completing this Session, you will be able to:

1. Understand the ingredients and processes involved in the preparation of
different types of ice creams, including plain, fruit and nut, chocolate, ice
lollies, candies, and kulfi.

2. Identify the role of key components like stabilizers, emulsifiers, and milk
solids in achieving the desired texture, flavor, and consistency in ice cream.

3. Apply techniques such as pasteurization, homogenization, and freezing to
ensure safety, quality, and texture in ice cream production.

4. Differentiate between the preparation method for various frozen desserts,
appreciating the culinary and scientific principles behind each.

SESSION: 2 PREPARATION OF ICE CREAM-II

2.1 Introduction

Welcome to an exploration of frozen desserts, where we dive into the exciting
world of treats that go beyond traditional ice cream. In this chapter, we will
uncover the secrets behind making refreshing sherbets, airy mousses, and
rich gelato. We'll also learn about unique frozen delights like bisque, creamy
custards, and colorful cassata. Each section will guide you through the steps
of preparation, offering a blend of science and fun in creating these delectable
frozen treats. Get ready to discover new favorites and learn how these frozen
desserts are made!

() Sherbets and ices
Definition:

Sherbets and ices are popular frozen treats, particularly favored during
the hot summer months for their refreshing qualities. Sherbets are
characterized by their combination of fruit juice, sugar, water, and
sometimes dairy, offering a creamy and sweet option. In contrast, ices are
dairyfree and consist solely of fruit juice or puree, providing a light and
fruity frozen dessert.
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Preparation Method:
1. Mixing:
Combine 500 ml fruit juice or puree, 100-150 g sugar, 250 ml water, and
100 ml dairy (for sherbets) in a bowl. Stir until the sugar dissolves
completely. Ensure a uniform solution at room temperature (20-22°C or
6872°F).
2. Chilling:
Refrigerate the mixture at 4°C (39°F) for 12 hours. This enhances
flavor and smoothness by allowing the mixture to cool evenly before
freezing.

3. Freezing:
Pour the chilled mixture into molds or an ice cream maker. Freeze at
18°C (0°F) for 46 hours, or until solid. In an ice cream maker, churn
at 5°C (23°F) for 2030 minutes before final freezing.

(i) Mousses

Definition:

Mousses are light and airy desserts that provide a delicate alternative to
traditional ice creams. They are known for their smooth texture and can be
flavored with ingredients such as chocolate, fruit puree, or coffee.

Preparation Method:

1. Whipping:
Whip 250 ml of cream or 34 egg whites using a mixer until stiff peaks
form. This step incorporates air into the mixture, creating the light, airy
texture characteristic of mousses.

2. Mixing:
Gently fold in 100 g of sugar and your choice of flavorings (e.g., 100 g
melted chocolate, 100 ml fruit puree, or 23 tablespoons of coffee). Use a
spatula to ensure even distribution without deflating the whipped cream
or egg whites.

3. Chilling:
Spoon the mixture into serving dishes and refrigerate at 4°C (39°F) for at
least 12 hours to allow the mousse to set and develop its final texture.

(i) Gelato
Definition:
Preparation Method:

1. Mixing:
Combine 500 ml milk, 150 g sugar, and chosen flavorings (e.g., 100 g
fruit puree, 100 g melted chocolate) in a saucepan. Stir until well
combined.
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2. Heating:
Heat the mixture over medium heat until the sugar is completely

dissolved. Avoid boiling; heat until the mixture reaches approximately
70°C (160°F).

3. Churning:
Pour the heated mixture into an ice cream maker. Churn at a slightly
slower speed to incorporate less air than traditional ice cream, which
helps achieve the dense, smooth texture characteristic of gelato.

4. Freezing:
Transfer the churned gelato to a container and freeze at 18°C (0°F) until
firm, typically for 24 hours. This final freezing step solidifies the gelato
and enhances its texture.

(v) Bisque

Definition:

Bisque is an elegant frozen dessert that elevates traditional ice cream by
incorporating various textures and flavors. It combines a creamy ice cream
base with additional elements such as pastry pieces, fruits, nuts, or
liqueurs, resulting in a sophisticated and flavorful treat.

o Ingredients:

e Ice Cream Base:

e« Milk

e Cream
e Sugar

e Addins:

o Pastry Pieces

e Fruits (e.g., berries, peaches)

o Nuts (e.g., almonds, pistachios)

e Optional Liqueurs (e.g., Grand Marnier, Amaretto)

Preparation Method:

1. Base Preparation:
Prepare the ice cream base by combining 500 ml milk, 250 ml cream,
and 150 g sugar in a saucepan. Heat gently until the sugar dissolves
completely and the mixture reaches approximately 70°C (160°F). Cool
the base to room temperature before proceeding.

2. Adding Ingredients:
Once the base is cooled, fold in 100 g of chopped pastry pieces, fruits,
or nuts. If using liqueurs, add 3050 ml to the mixture. Stir gently to
ensure even distribution of the addins throughout the base.
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3. Freezing:
Pour the mixture into an ice cream maker and churn according to the
manufacturer’s instructions, typically for 2030 minutes, until it reaches
a softserve consistency. Transfer to a container and freeze at 18°C (0°F)
for 46 hours, or until fully solidified.

(v) Custards

Definition:
Custards are rich, creamy bases used in a variety of frozen desserts,
appreciated for their smooth texture and depth of flavor. They are made
by cooking a mixture of milk or cream, sugar, and egg yolks until
thickened.

Ingredients:
Milk or Cream
Sugar

Egg Yolks

Preparation Method:

1. Cooking:
In a saucepan, heat 500 ml of milk or cream with 150 g of sugar over
medium heat until the sugar dissolves completely. The mixture should
reach approximately 70°C (160°F) without boiling.

2. Tempering Eggs:
In a separate bowl, whisk 46 egg yolks. Gradually add a small amount
of the hot milk mixture to the egg yolks while whisking constantly to
temper them. Once tempered, slowly pour the egg yolk mixture back
into the saucepan with the remaining milk mixture. Cook over low heat,
stirring continuously, until the custard thickens to a coating
consistency, reaching about 80°C (175°F). Do not allow it to boil.

3. Chilling:
Remove the saucepan from heat and strain the custard through a fine
sieve into a clean bowl to remove any cooked egg bits. Allow the custard
to cool to room temperature, then refrigerate at 4°C (39°F) until
completely chilled, typically for 24 hours, before using it as a base for
frozen desserts.

(v Cassatta Variegated ice cream

Cassatta and variegated ice creams are characterized by their multiple
layers and complex flavors, offering a delightful culinary experience.
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Cassata Ice Cream

Definition:

Cassata ice cream is a luxurious dessert featuring layers of sponge cake,
ricotta cheese or ice cream, and a combination of candied fruits and nuts.
Inspired by the traditional Italian cassata cake, this frozen treat offers a
rich and layered flavor experience.

Ingredients:

Sponge Cake: Sliced and soaked in liqueur

Liqueur: (e.g., rum or Marsala wine) for soaking the cake
Ricotta Cheese or Ice Cream: For layering

Candied Fruits: (e.g., cherries, citrus peels)

Nuts: (e.g., almonds, pistachios)

Preparation Method:

1. Layering:
Soak Cake: Slice sponge cake and lightly soak each layer with liqueur.
Assemble Layers: In a mold, alternate layers of soaked sponge cake with
ricotta cheese or ice cream. Add candied fruits and nuts between some
of the layers for added texture and flavor.
Press Layers: Gently press down on the layers to compact them and
ensure even distribution.

2. Freezing:
Freeze: Cover the assembled cassata and freeze at 18°C (0°F) for at least
46 hours, or until the dessert is fully solidified.

This process results in a visually appealing and flavorful dessert with a
combination of creamy, fruity, and nutty elements.

(vi) Variegated Ice Cream
Definition:

Variegated ice cream is a visually appealing and flavorful frozen dessert
characterized by its swirls or layers of different flavors and mixins. This
dessert often features a base ice cream flavor with ribbons or pockets of
complementary ingredients such as fruit purees, chocolate, or caramel,
creating a marbled effect.

Figure 3.1 Variegated Ice Cream
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Ingredients:

Base Ice Cream Flavors: (e.g., vanilla, chocolate)

Addins:

Fruit Purees (e.g., strawberry, mango)
Chocolate Ribbons

Caramel Swirls

Preparation Method:

1. Layering:
Prepare Base: Begin by preparing and partially churning base ice cream
flavors (e.g., vanilla and chocolate).

Swirl Addins: Swirl in fruit purees, chocolate ribbons, or caramel swirls
into the partially churned base ice cream. Layer and fold gently to create
a marbled effect without fully blending the addins.

2. Freezing:
Freeze: Transfer the mixture to a container and freeze at 18°C (0°F) for
46 hours, or until firm. Ensure the mixture is evenly frozen to achieve a
consistent texture and flavor distribution.
The resulting ice cream features a dynamic visual pattern with distinct
flavor pockets, offering a rich and varied taste experience in each serving.

End of Unit Assessment
1. Activity Question

Prepare a sherbet or mousse at home using the provided methods. Record the
ingredients, steps, and any challenges. After tasting, evaluate its texture,
flavor, and presentation. Compare it to storebought versions and share your
findings with the class.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

1. What is the key difference between sherbet and ices?
a) Sherbet contains dairy, while ices do not.
b) Sherbet is served hot, while ices are served cold.
c) Ices contain dairy, while sherbet does not.
d) Sherbet is a baked dessert, while ices are frozen.

2. Which ingredient is typically whipped to create the airy texture in
mousse?
a) Milk
b) Sugar
c) Egg yolks
d) Cream or egg whites
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3. At what temperature should the sherbet mixture be chilled before
freezing?
a) 10°C
b) 0°C
c) 4°C
d) 18°C

4. What makes gelato different from traditional ice cream during
preparation?
a) Gelato contains more air than ice cream.
b) Gelato is churned at a slower speed to incorporate less air.
c) Gelato is not frozen after churning.
d) Gelato does not require heating the ingredients.

5. Which of the following is NOT an ingredient commonly added to
bisque?
a) Pastry pieces
b) Fruits
c) Liqueurs
d) Coffee beans

2.2 Fill in the Blank Questions

1. Sherbets are made with fruit juice, sugar, water, and sometimes
to give them a creamy texture.

2. are light and airy desserts made by whipping cream or egg
whites to incorporate air.

3. Gelato is churned at a speed compared to traditional ice
cream to achieve its dense, smooth texture.

4. Cassata ice cream is made by layering sponge cake with or
ice cream, along with candied fruits and nuts.

5. In bisque preparation, the ice cream base is cooled to room
temperature before folding in ingredients like and nuts.

2.3 True or False Questions

1. Sherbets are always made without any dairy products.

2. Gelato is churned at a slower speed than traditional ice cream to
reduce the amount of air incorporated.

3. Mousses can be flavored with ingredients such as chocolate, fruit
puree, or coffee.

4. Cassata ice cream does not contain any cake layers.

5. Bisque ice cream includes addins like fruits, nuts, or pastry pieces
for added texture.
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2.4 Match the Following Questions

A. Packaging B. Description

Material

1. Sherbet i) Sponge cake, ricotta cheese, candied fruits

2 Gelato i) L1gh1': and airy dessert made with whipped cream or
egg whites

3. Moussee iii) Frozen treat with fruit juice, sugar, and water

4 Cassata Ice Crea  iv) Creamy base with pastry pieces, fruits, or nuts

v) Frozen dessert with a dense, smooth texture and

5. Bisque less air

vi) Ice cream with swirls of fruit puree or caramel
6. Variegated Ice C1  ribbons

3. Subjective Questions

1. Explain the differences between sherbet and gelato in terms of
ingredients and preparation methods.

2. Describe the process of preparing mousse, highlighting the importance
of whipping and chilling in achieving its characteristic texture.

3. Discuss how variegated ice cream achieves its distinct marbled
appearance and flavor profile, and explain the role of layering and
freezing in its preparation.

4. What have you learned?
After completing this Session, you will be able to:

1. Understand the different types of frozen desserts, such as sherbets,
mousses, gelato, bisque, custards, and cassata.

2. Identify key ingredients and preparation methods for each dessert.

3. Explain the processes of whipping, chilling, layering, and freezing in
dessert making.

4. Create visually appealing desserts with layered or marbled effects, such
as cassata and variegated ice cream.

SESSION: 3 PHYSICO CHEMICAL PROPERTIES OF ICE
CREAM MIXES

3.1 Introduction

Ice cream is a complex colloidal system that blends fat, water, and air to create
its smooth texture and delightful taste. Ensuring the quality of ice cream
involves understanding its key physicochemical properties, such as fat
content, texture, and flavor. This chapter explores essential quality
parameters and the methods used to evaluate them, providing insights into
the science behind ice cream production and its consistency. These tools are
vital for maintaining high standards in ice cream manufacturing, preparing
students for careers in food technology and quality control.

PSS CENTRAL INSITITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL ﬂ



Ice Cream Processing Technician Class XII

3.2 Quality Parameters for Freshly Prepared Ice Cream

To ensure highquality ice cream, several key parameters must be evaluated
during the production process:

1. Texture:

e Smoothness: Ice cream should be free from ice crystals, indicating
effective churning and freezing. A fine, creamy consistency is essential
for a pleasant eating experience.

e Mouthfeel: Ice cream should have a creamy and pleasant mouthfeel,
allowing easy scooping and smooth melting in the mouth.

o Consistency: The texture should be uniform throughout, with even
distribution of mixins and no signs of separation or inconsistencies.

2. Flavor:
o Intensity: The flavor should be prominent and welldefined, matching
the intended profile (e.g., robust cocoa for chocolate).
« Balance: The flavor should have a harmonious blend of sweetness,
acidity, or bitterness, without any offflavors.
o Freshness: The taste should be fresh and natural, avoiding artificial or
stale notes.

3. Appearance:
e Color: Ice cream should have a consistent color that reflects the flavor,
preferably achieved with natural colorants.
o Uniformity: Ingredients should be evenly distributed, presenting a
visually appealing appearance without separation.

4. Overrun:
e Proper air incorporation (20%50% overrun) ensures a light, creamy
texture without excessive airiness or density, enhancing the overall
experience.

5. Consistency:
o Ice cream should maintain a creamy texture that melts smoothly in the
mouth while remaining stable during serving, with minimal melting due
to appropriate formulation and storage.

6. Temperature:
e Ice cream should be stored and served at 12°C to 18°C (10°F to O°F) to
maintain firmness and scoopability.

7. Sensory Evaluation:
 Key sensory attributes, such as taste and aroma, should be pleasing
and match the expected flavor, contributing to the overall sensory
appeal.
8. Freshness:

e The ice cream should maintain its quality without freezer burn or
offflavors throughout its intended shelf life.
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3.3 PhysicoChemical Properties of Ice Cream Mixes-I

Understanding the physicochemical properties of ice cream mixes is crucial
for quality control and production. Below are several important tests used to
assess the quality of ice cream:

1. Fat Estimation

Fat content plays a significant role in the creaminess and richness of ice

cream. The Mojonnier Method is widely used for fat estimation:

o Sample Preparation: Weigh approximately 10 grams of ice cream and
blend it with an equal volume of water.

o Extraction: Transfer the mixture into a Mojonnier flask, add an organic
solvent (ether or petroleum ether), and shake vigorously to extract fat
into the solvent layer.

e Separation: Allow the mixture to settle until the organic and aqueous
layers separate.

« Drying and Weighing: Decant the organic solvent into a preweighed dry
dish, evaporate the solvent, and weigh the dish with the fat residue.

o Calculation: Use the formula:

Fat %=(Weight of fat residue Weight of sample)x100\text{Fat \%;} =
\left( \frac{\text{Weight of fat residue}}{\text{Weight of sample}} \right)
\times 100Fat %=(Weight of sampleWeight of fat residue)x100

2. Titrable Acidity

Titrable acidity influences flavor and preservation. The estimation
process involves:

o Sample Preparation: Weigh about 10 grams of ice cream and dissolve
it in 100 mL of distilled water.

o Filtration: Filter the mixture to remove insoluble particles.

o Titration: Pipette 25 mL of the filtrate into a conical flask and add a
few drops of phenolphthalein.

o« Titration Process: Titrate with 0.1 N NaOH until the solution turns
pink.

o Calculation:
Titrable Acidity (%)=(Volume of NaOH used (mL)xNormality of NaOH (N
JWeight of sample (g))x100\text{Titrable Acidity (\%)} = \left(
\frac{\text{Volume of NaOH used (mL)} \times \text{Normality of
NaOH (N)}}{\text{Weight of sample (g)}} \right) \times
100Titrable Acidity (%)=(Weight of sample (g)Volume of NaOH used (m
L)xNormality of NaOH (N))x100
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3. Protein Estimation

Protein content is essential for evaluating ice cream's nutritional value and

texture. The Kjeldahl Method is commonly used:

o« Sample Preparation: Weigh 12 grams of ice cream and place it in a
Kjeldahl digestion flask.

o Digestion: Add concentrated sulfuric acid and a digestion catalyst,
then heat to convert proteins into ammonia.

e Neutralization: Dilute and neutralize the solution with a standard
NaOH solution.

o Distillation: Distill the ammonia into a boric acid solution.

o Titration: Titrate the boric acid solution with a standard acid.

« Calculation:
Protein (%)=(Nitrogen contentx100Sample weight (g)*x6.25)\text{Protei
n (\%)} = \left( \frac{\text{Nitrogen content} \times 100}{\text{Sample
weight (g)} \times 6.25}
\right)Protein (%)=(Sample weight (g)x6.25Nitrogen contentx100)

4. Total Solids Estimation

This method determines the concentration of nonwater components:

o Sample Preparation: Weigh a clean dish and transfer 1020 grams of
ice cream into it.

« Evaporation: Heat the dish in an oven at 105°C until moisture
evaporates (23 hours).

« Cooling and Weighing: Cool in a desiccator and weigh the dried
sample.

o Calculation:
Total Solids (%)=(Weight of dried sample Weight of empty dishWeight
of sample)x100\text{Total Solids (\%)} = \left( \frac{\text{Weight of
dried sample Weight of empty dish}}{\text{Weight of sample}} \right)
\times
100Total Solids (%)=(Weight of sampleWeight of dried sample Weight
of empty dish)x100

5. pH Measurement

pH levels influence flavor and microbial stability:

o Sample Preparation: Soften about 10 grams of ice cream at room
temperature.

e Dilution: Dissolve in 100 mL of distilled water.

« pH Measurement: Calibrate a pH meter and record the pH value of
the solution.

o Interpretation: A typical pH range for ice cream is 6.06.8.
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6. Brix Measurement

Brix measures the sugar content and influences sweetness:

« Sample Preparation: Allow ice cream to soften, then stir thoroughly.

e Measurement: Use a calibrated refractometer to read the Brix value
from a few drops of the sample.

o Interpretation: Typical Brix values for ice cream range from 1622%.

7. Texture Assessment

Texture impacts consumer satisfaction:

« Sample Preparation: Slightly soften ice cream to facilitate handling.

« Testing Tool: Use a texture analyzer or scooper to measure hardness
and creaminess.

e Measurement: Record the force required (if texture analyser is being
used) to scoop and evaluate smoothness.

o Interpretation: Aim for a creamy texture with minimal ice crystals.

8. Sensory Evaluation

Sensory attributes greatly influence consumer experience:

« Sample Preparation: Serve ice cream at an appropriate temperature
(15°C).

« Evaluation: Conduct a sensory panel with trained tasters using a
structured scoring sheet.

e Scoring: Rate attributes on a scale (110) to assess overall quality.

e Analysis: Analyze data to ensure alignment with consumer preferences.

9. Melting Characteristics Measurement

Melting characteristics assess stability:

« Sample Preparation: Allow ice cream to soften slightly at room
temperature.

o Melting Procedure: Place a known quantity in a temperaturecontrolled
environment (20°C).

e Observation: Monitor the melting process and record the time taken to
melt completely.

e Measurement: Use graduated containers to assess melted liquid
volume.

e Analysis: Calculate the melting rate against industry standards.

3.4 Real-life Examples and Applications

e Quality Control in Ice Cream Manufacturing: Ice cream manufacturers
regularly conduct these tests to ensure their products meet quality
standards, ensuring customer satisfaction and brand loyalty.
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e Research and Development: Food scientists utilize these methods to
innovate new flavors or variations and textures, enhancing the overall ice
cream experience for consumers.

o Industry Standards: Regulatory bodies use these assessments to set
industry standards for ice cream quality, ensuring safe and enjoyable
products for consumers.

This unit provides a comprehensive understanding of the physicochemical
properties of ice cream mixes and the methods used for quality evaluation,
preparing students for a future in food/ dairy technology and processing.

End of Unit Assessment
1. Activity Question

Question: Research online about the impact of different fat contents in ice
cream on its texture and mouthfeel. Prepare a report summarizing your
findings and suggest how a manufacturer might adjust fat levels to create a
creamier ice cream product. Include at least three references in your report.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

1. What is the primary purpose of homogenization in ice cream
production?
a) To increase sugar content
b) To create a smooth mixture by breaking down fat globules
c) To enhance flavour
d) To reduce overrun

2. Which of the following methods is used to estimate the fat content in
ice cream?
a) Kjeldahl Method
b) Mojonnier Method
c) Brix Measurement
d) pH Measurement

3. What is the typical range of pH values for ice cream?

a) 4.05.0
b) 5.06.0
c) 6.06.8
d) 7.08.0

4. The process of titrating ice cream to determine its acidity measures
which of the following?

a) Sweetness

b) Creaminess

c) Titrable acidity
d) Brix level
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5. The term "overrun" in ice cream refers to:
a) The amount of air incorporated into the ice cream
b) The total solids content
c) The sugar concentration
d) The fat content

2.2 Fill in the Blank Questions

1. The typical overrun for ice cream is between and
percent.

2. The Method is used for estimating protein content in ice
cream.

3. Ice cream should be stored at a temperature between and

degrees Celsius for optimal quality.
4. A refractometer measures the content in ice cream.
5. The melting characteristics of ice cream are important for assessing

its

2.3 True or False Questions

1. Ice cream is a simple mixture of cream and sugar.

A pH measurement of ice cream should ideally be above 7.0

Sensory evaluation involves assessing ice cream's taste and aroma.
The higher the fat content in ice cream, the creamier the texture

nall

generally is.
5. The Brix level indicates the ice cream's protein content.

2.4 Match the Following

Column A Column B
1. Fat Content A. Measures sweetness
2. Titrable Acidity B. Influences flavor
3. Mojonnier Method C. Used for fat estimation
4. Brix Measurement D. Assesses acidity
5. Overrun E. Measures air incorporation

3. Subjective Questions

1. How do fat content, total solids, and pH affect ice cream's texture, flavor,
and stability? Give examples of their impact on product quality.

2. Why is sensory evaluation important in ice cream quality control? How
do texture, flavor, and appearance influence consumer satisfaction?

3. Describe the Mojonnier method for fat estimation. Why is accurate fat
measurement important in ice cream production?
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4. What have you learned?
After completing this Session, you will be able to:

1. Identify and explain the key quality parameters of ice cream, including
texture, flavor, and appearance.

2. Perform basic physicochemical tests like fat, protein, total solids, and
titrable acidity estimation.

3. Analyze sensory attributes to assess the overall quality and consumer
acceptability of ice cream.

4. Understand the role of overrun and melting characteristics in determining
ice cream texture and stability.

5. Apply these concepts in quality control and product development for the
dairy and food industry.
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Module 4 Icecream Packaging & Common
Defects

Session-1 PACKAGING AND EQUIPMENT FOR ICE
CREAM PRODUCTION

1.1 Introduction

Effective packaging is essential in the ice cream industry as it plays a

critical role in maintaining the quality and integrity of ice cream from

production to consumption. When ice cream is taken out of the freezer, it

is placed into specially designed containers that ensure efficient handling.

Packaging serves multiple purposes:

o Structural Integrity: [t protects the product during hardening,
shipping, and storage.

o« Contamination Prevention: It shields the ice cream from external
contaminants and prevents freezer burn.

« Consumer Convenience: Well-designed packaging makes it easier for
consumers to handle and enjoy the product.

o Branding: Attractive packaging enhances brand recognition and
communicates important product information.

By combining functionality with aesthetic appeal, packaging not only
preserves the ice cream’s flavor and texture but also enriches the overall
consumer experience.

1.2 Factors to consider in the selection of Ice cream containers
When selecting ice cream containers, manufacturers must consider
several key factors:

1. Cost: Evaluate the cost-effectiveness of the container relative to the
overall production budget, including handling and shipping costs.

2. Protection: The container should protect ice cream from moisture loss,
temperature changes, and contamination. Proper insulation and
sealing are crucial for maintaining product quality.

3. Ease of Handling and Disposal: User-friendly containers should allow
for easy opening and resealing, while also being convenient to dispose
of or recycle.

4. Impact on Quality: The container material should not affect the ice
cream’s taste or texture, ensuring no undesirable flavors or odors are
imparted.

5. Appearance: A clean and attractive design enhances visual appeal and
positively influences consumer perception.
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6. Advertising Potential: Containers can serve as a medium for branding
and marketing. Effective labelling can communicate essential product
information and promotional messages.

7. Storage Considerations: Ensure the container fits efficiently within
storage systems, optimizing space utilization.

8. Proximity to Consumption: Design containers to withstand
transportation conditions while maintaining product quality until they
reach consumers.

9. Size and Capacity: Choose container sizes that align with consumer
preferences and market demand to optimize production and
distribution efficiency.

By considering these factors, manufacturers can select containers that
effectively preserve product quality and enhance consumer satisfaction.

1.3 Bulk Containers

The three types of packaging materials commonly used for bulk

containers in the ice cream industry include:

o« Fiberboard Containers: Made from treated paperboard or
cardboard, these containers are used for large-scale packaging and
are moisture-resistant.

e Metal Containers: Tin and aluminum cans are used for bulk
packaging. These materials offer excellent durability and barrier
properties against light, oxygen, and moisture.

o Plastic Containers:

LDPE (Low-Density Polyethylene): Lightweight and flexible, used for
tubs and cups with good moisture resistance.

HDPE (High-Density Polyethylene): More rigid and durable, suitable
for bulk packaging.

1.4 Wrappers

Wrappers are essential for individual ice cream products and can be
made from various materials:

e Multi-Layer Laminates: Composed of several layers, including
aluminium and polyethylene, these wrappers provide superior
protection against moisture and light.

e Foil Laminate Wrappers: These wrappers include a foil layer for
enhanced barrier properties, ensuring premium ice cream bars
maintain their freshness.
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1.5 Plastic Cartons

Plastic cartons come in various forms, each serving specific purposes:

e« PET (Polyethylene Terephthalate): Rigid and clear, commonly used
for small ice cream cups.

o Polystyrene (PS): Provides good insulation and is often used for ice
cream cartons and cups.

o PP (Polypropylene): Excellent resistance to moisture, used in multiple
ice cream packaging formats.

1.6 Wax-Coated Paperboard Cartons
Wax-coated paperboard is utilized for cartons and tubs. The wax coating
helps resist moisture, providing additional protection for the ice cream.

1.7 Specialty Packaging

Specialty packaging solutions include:

« BOPP (Biaxially Oriented Polypropylene) Laminates: Used for
wrapping ice cream bars, providing high moisture, oxygen, and light
barriers.

e Cone Sleeves: Designed specifically for ice cream cones, offering
protection and convenience.

o Double-Sided Polyethylene Cardboard Squeezers: Used for ice
lollies, these packs combine cardboard with polyethylene for a sturdy,
moisture-resistant solution.

Each packaging material is selected based on its ability to preserve the

quality of ice cream, protect it during handling, and appeal to consumers.

1.8 Packaging Equipment Used in the Packaging of Ice Cream

Packaging equipment is vital for ensuring the efficient, hygienic, and
consistent packaging of ice cream products. The choice of equipment depends
on the type of ice cream, packaging material, and production scale. Below are
the types of packaging equipment commonly used:

1. Filling Machines
e« Volumetric Fillers: Dispense precise volumes of ice cream into
containers, ensuring uniformity and quality.
o Weight Fillers: Measure ice cream by weight for more accurate portion
control.

Figure 4.1 Filling of Ice Cream
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2. Sealing Machines
e Heat Sealers: Seal the tops of containers with plastic or foil lids to
maintain freshness.
o Ultrasonic Sealers: Use ultrasonic waves for strong seals on high-
speed production lines.

3. Capping Machines
o« Screw Cappers: Seal screw-on caps for jars or tubs, ensuring secure
closures.
e Snap Cappers: Apply snap-on lids or caps to containers.

4. Labeling Machines
o Pressure-Sensitive Labelers: Apply adhesive labels to various
container shapes and sizes.
o« Shrink Sleeve Labelers: Apply shrink sleeves that conform to the
container shape for 360-degree branding.

5. Packing Machines
o« Cartoning Machines: Load ice cream containers into cartons
efficiently.
e Wrapping Machines: Individually wrap ice cream bars or cones
securely.

6. Freezing and Hardening Equipment
« Blast Freezers: Rapidly freeze ice cream to prevent large ice crystal
formation, ensuring a smooth texture.
« Hardening Cabinets: Maintain ice cream at low temperatures after
initial freezing to reach the desired consistency.

7. Conveyor Systems
o Product Conveyors: Transport containers through different packaging
stages.
e Cooling Conveyors: Cool ice cream products as they move through the
line.

8. Inspection and Quality Control Equipment
« Metal Detectors: Ensure the safety and quality of packaged ice cream
by detecting metal contaminants.
e Checkweighers: Confirm that ice cream containers meet weight
specifications.

9. Case Packing Machines
« Automatic Case Packers: Pack individual cartons into shipping cases,
optimizing efficiency.
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10. Specialty Equipment
o Ice Cream Soft Serve Machines: Dispense soft-serve ice cream directly
into cones or cups.
o Cone Filling Machines: Fill ice cream cones with precise amounts of
ice cream.

11. Coding and Marking Equipment
o Inkjet Coders: Print expiration dates and batch numbers on
packaging for traceability.
o Laser Coders: Provide high-resolution printing on various materials.

Each type of packaging equipment is crucial for ensuring efficient
packaging of ice cream, maintaining its quality, and delivering it to
consumers in optimal condition. The choice of equipment varies based
on production volume, packaging type, and product specifications.

End of Unit Assessment
1. Activity Question
Question: Research and create a presentation on the different types of
packaging used for ice cream. Include details about their materials,
advantages, and any environmental considerations. Use internet
resources to find real-life examples of ice cream brands and their
packaging choices.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

Question 1: What is the primary purpose of ice cream packaging?
a) To enhance flavor

b) To protect the product and maintain quality

c) To increase weight

d) To reduce production costs

Question 2: Which of the following materials is commonly used for bulk
ice cream containers?

a) Glass

b) Fiberboard

c) Fabric

d) Wood

Question 3: What type of sealer uses heat to secure lids on ice cream
containers?

a) Ultrasonic sealer

b) Induction sealer

c) Heat sealer

d) Cold sealer
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Question 4: Which type of labeling machine applies shrink sleeves to
ice cream containers?

a) Pressure-sensitive labeler

b) Wrap-around labeler

c) Shrink sleeve labeler

d) Inline labeler

Question 5: What is the function of blast freezers in ice cream
processing?

a) To package ice cream

b) To rapidly freeze ice cream to maintain texture

c) To store ice cream

d) To inspect ice cream for quality

2.2 Fill in the Blank Questions

1. The main purpose of ice cream packaging is to protect it from
and maintain its quality.
2. Ice cream containers made of treated are used for bulk
packaging.
machines apply adhesive labels to ice cream containers.
4. The material used in wrappers for ice cream bars often includes
laminates.

w

5. Packaging equipment ensures efficient and packaging of
ice cream products.

2.3 True or False Questions
1. True or False: Packaging plays no role in marketing ice cream
products.
2. True or False: Metal containers are known for their durability and
barrier properties.
3. True or False: Plastic containers do not provide good insulation for
ice cream.

4. True or False: Ultrasonic sealers provide a strong seal using cold
temperatures.

5. True or False: Ice cream packaging should be user-friendly for easy
opening and disposal.

2.4 Match the Following Questions

A. Packaging Material B. Description

i) Provides excellent durability and moisture

1. Fiberboard Containers )
barrier

2. Multi-Layer Laminates ii) Used for wrapping individual ice cream bars
3. Heat Sealers iii) Seals containers using heat

4. PET Containers iv) Clear and rigid, often used for cups

5. Plastic Containers v) Lightweight and flexible, good for tubs
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SESSION: 2 SENSORY ATTRIBUTES OF ICE CREAM

AND FROZEN DESSERTS

2.1 Introduction

This session explores into the sensory attributes of ice cream and frozen
desserts, highlighting the key factors that define high-quality products. From
flavor balance to body, texture, melting quality, and color, these elements
contribute to a dessert's overall appeal. Additionally, the chapter explores
various frozen desserts like sherbets, soft-serve, and novelties, discussing
how ingredients and processing methods affect their sensory properties. The
use of scorecards for evaluating ice cream quality according to Indian
standards is also emphasized to ensure consistency in product assessment.

2.2 Flavor

High-quality ice cream, particularly vanilla, should be pleasantly sweet with
a creamy background. It should exhibit a delicate bouquet of vanilla flavor
and leave a rich, brief aftertaste. When tasting, no single component should
dominate; all ingredients must blend harmoniously to create a balanced
flavor.

Real-life Example: Think of your favorite vanilla ice cream. If it tastes overly
sweet or lacks a rich vanilla essence, it may not meet the high-quality
standards we expect.

2.3 Body and Texture

The body and texture of ice cream are vital indicators of quality. Body refers
to the overall quality of the ice cream, while texture pertains to its structural
components. When evaluating, assess how the ice cream feels when biting
and chewing. The ideal body is firm yet has some resistance, while the melted
ice cream should resemble the consistency of heavy cream.

Application: In an ice cream tasting session, participants can evaluate
various brands for their body and texture, noting which ones provide a
creamier experience.

2.4 Melting Quality

High-quality ice cream should melt slowly and uniformly when exposed to
room temperature. After 10-15 minutes, the melted product should flow
smoothly from the center of the scoop, forming a homogeneous liquid.
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Real-life Example: Consider how a scoop of your favorite ice cream melts. If
it turns watery too quickly, it might not have the right quality.

2.5. Color and Package
2.5.1 Color

The color of vanilla and reduced-fat ice cream should be attractive and
uniform, resembling the natural color of cream. While colorants can be added,
the final shade should neither be too pale nor too vivid.

2.5.2 Package

The packaging of frozen desserts is crucial. Ideal containers should be clean,
undamaged, and visually appealing, reflecting the quality of the product
inside. Multi-use containers must be free of dents and rust.

2.5.3 Application: Students can analyze different ice cream packages in a
store, discussing which designs attract them and why packaging matters in
marketing.

2.6 Other Frozen Dairy Desserts

2.6.1 Low-Fat Ice Cream

Low-fat ice cream often lacks the richness and mouthfeel of regular ice cream
due to lower fat content. Its sensory properties can be evaluated using a
scorecard.

2.6.2 Mellorine

Mellorine resembles low-fat ice cream but is made with vegetable or animal
fats. This can lead to unique flavor defects and body characteristics.

Figure 4.2 Mellorine
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2.6.3 Fruit Frozen Desserts

Frozen dairy desserts flavored with fruits can vary in quality based on the
type of flavoring used. The aim is to replicate the taste of sweetened fresh fruit
and cream.

2.6.4 Nut Frozen Desserts

Common nuts added to ice cream, like walnuts and almonds, contribute to
flavor and texture. Their roasting method significantly affects the sensory
properties of the final product.

2.6.5 Variegated Frozen Desserts

Variegated ice creams contain swirls of flavored syrups or sauces. The quality
of the pattern and distribution of the variegation impacts the overall sensory
experience.

2.6.6 Soft-Serve Frozen Desserts

Soft-serve products are typically low-fat ice cream or frozen yogurt, dispensed
at warmer temperatures. They should exhibit creamy texture and excellent
flavor release.

2.6.7 Sherbet

Sherbets contain low milk solids and are judged on sweetness, tartness, and
fruit flavor intensity. The quality of the base mix and flavoring affects the final
product.

2.6.8 Frozen Novelties

Frozen novelties, including bars and sandwiches, are made from various base
products and should meet high-quality standards regarding flavor, body, and
texture.

Application: Students can design their frozen novelty, considering flavor,
texture, and packaging, and present their ideas to the class.

2.6.9 Cream Scorecard

To evaluate ice cream quality, scorecards are used, assessing various
characteristics such as flavor, body and texture, color appearance, packaging,
melting quality, and bacterial content. The suggested scorecard for evaluating
ice cream according to the Indian Standard (IS:15349:2003) (Table 1) helps
establish a baseline for quality assessment.

Real-life Example: In a practical exercise, students can use the scorecard to
evaluate different ice cream samples, promoting hands-on learning and
critical analysis.
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End of Unit Assessment
1. Activity Question

Activity: Research and create a presentation on a specific type of ice cream
(e.g., gelato, soft-serve, or sherbet). Include information on its ingredients,
sensory attributes, and popular brands. Use internet resources to support
your findings and present to the class.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

1. Which of the following is NOT a component of ice cream?
a) Milk
b) Flour
c) Sugar

d) Flavoring

2. What is the ideal melting quality of high-quality ice cream?
a) Melts rapidly and becomes watery
b) Shows little resistance and flows smoothly
c) Stays solid for an extended time
d) Melts unevenly

3. Which attribute refers to the overall quality of ice cream?
a) Flavor
b) Body
c) Color
d) Package

4. What is the main difference between ice cream and mellorine?
a) Type of flavoring
b) Source of fat
c) Sugar content
d) Texture

5. Which type of frozen dessert typically has a lower fat content?
a) Premium ice cream
b) Soft-serve
c) Low-fat ice cream
d) Mellorine
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2.2 Fill in the Blank Questions

1. Ice cream is primarily made from a mixture of products and
other ingredients.

2. The quality of ice cream is judged by how smoothly it melts.

3. The ideal body of ice cream is firm with some

4. The color of high-quality vanilla ice cream should be and
uniform.

S. Soft-serve ice cream is typically dispensed at a temperature of about
degrees Celsius.

2.3 True or False Questions

1. True or False: The flavor of ice cream should have a dominant single
component.

2. True or False: Sherbet generally has a higher milk solid content than
ice cream.

3. True or False: The package of ice cream should be clean and attractive
to reflect product quality.

4. True or False: High-quality ice cream should not melt at room
temperature.

5. True or False: Nuts added to ice cream can influence its sensory
properties.

2.4 Match the Following

Ice Cream Componen Description

1. Body A. The overall quality of ice cream

2. Flavor B. The type of fat in mellorine

3. Melting Quality C. How ice cream behaves at room temperatt
4. Low-Fat Ice Cream D. Lacks typical richness and mouthfeel

5. Nut Frozen Desserts E. Adds flavor and texture to ice cream

3. Subjective Questions
1. How can marketing strategies help ice cream brands understand
consumer preferences and increase brand loyalty? Give examples of
integrating cultural and seasonal factors.**

2. Why is packaging and shelf life important for ice cream in hot climates?
How can brands use packaging and storage to maintain product quality?

4. What have you learned?

After completing this Session, you will be able to:

1. Understand the key concepts of marketing and its importance in the ice
cream industry.

2. Differentiate between marketing and sales, recognizing their distinct roles
in consumer engagement.

3. Identify effective packaging strategies that maintain product quality and
enhance consumer appeal.

4. Recognize the importance of packaging in marketing frozen desserts.
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Module 5 Marketing Of Ice Creams

SESSION: 1 MARKETING OF ICE CREAMS AND FROZEN

DESSERTS

Marketing plays a crucial role in promoting and selling ice creams and frozen
desserts, influencing consumer perceptions and driving sales. In India, where
the market for frozen treats is vibrant and diverse, effective marketing
strategies are essential for capturing consumer interest and loyalty. This
chapter explores the concept of marketing, differentiates it from sales,
discusses branding principles, and outlines effective marketing strategies.

1.1 Concept of Marketing

Marketing encompasses all activities involved in creating, communicating,
delivering, and exchanging offerings that have value for customers, clients,
partners, and society as a whole. In the ice cream and frozen dessert sector,
effective marketing strategies are vital for understanding consumer
preferences, promoting products effectively, and establishing a strong brand
reputation.

1.2 Importance

Marketing plays a crucial role in the ice cream industry by helping businesses
identify consumer preferences and tailor their offerings accordingly. For
instance, an ice cream brand might conduct surveys to discover which
flavours are most popular, leading to the development of new products that
cater to consumer tastes.

1.3 Consideration

Marketing strategies should be culturally sensitive, emphasizing flavours and
traditions that resonate with consumer preferences. By highlighting popular
tastes, brands can create a deeper connection with their audience.

1.4 Difference Between Marketing and Sales

Sales refers to the direct exchange of goods or services for money, while
marketing involves broader activities such as market research, product
development, pricing, promotion, and distribution.

1.5 Key Distinctions

Marketing creates demand and builds long-term relationships with
customers, whereas sales focus on closing individual transactions. For
example, a marketing campaign for a new ice cream flavour might involve
sampling events at schools, while sales efforts would concentrate on selling
the ice cream at retail outlets.

PSS CENTRAL INSITITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL



Ice Cream Processing Technician Class XII

1.6 Consideration

Integrating culturally relevant marketing campaigns with sales tactics can
enhance effectiveness. For instance, during festive seasons, ice cream brands
can run promotions that highlight special flavours, helping to convert
consumer interest into actual sales.

1.7 Branding

Branding involves creating a unique name, symbol, design, or combination
that differentiates a product or service from its competitors.

1.8 Importance

Strong branding fosters customer loyalty and trust, allowing companies to
charge premium prices. For example, a premium ice cream brand in
particular state might emphasize its use of natural, locally sourced
ingredients to create a distinctive identity in the marketplace.

1.9 Consideration

Ice cream brands often emphasize quality and authenticity. For instance, a
brand that uses fresh, locally sourced ingredients can differentiate itself,
appealing to consumers who value natural and high-quality products.

1.10 Marketing Strategies

Effective marketing strategies for ice creams should be tailored to consumer
preferences and market dynamics.

1.11 Segmentation and Targeting

Identifying specific consumer segments based on demographics,
psychographics, and buying behaviors is essential. For instance, a brand may
target young adults by promoting innovative flavours on social media while
offering traditional flavours for families.

1.12 Product Differentiation

Highlighting unique features, such as local flavours (like saffron and mango)
or specialty products (like kulfi or gelato), can help brands stand out in a
competitive market. An ice cream shop might offer a special mango kulfi
during the summer to attract customers.

1.13 Promotional Campaigns

Utilizing local festivals (like Diwali and Holi) and seasonal events for
promotional campaigns is crucial. For example, an ice cream brand can
launch special discounts or unique flavour combinations during these
festivals to attract customers.
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1.14 Distribution Channels

Establishing a robust distribution network is essential for reaching a wider
audience. Ice cream brands should consider various channels, including
retail outlets, supermarkets, cafes, and online platforms, to maximize their
reach.

1.15 Digital Marketing

Leveraging social media platforms like Facebook and Instagram can help
engage tech-savvy consumers. For instance, ice cream brands can collaborate
with local influencers to promote new flavours and run online contests,
increasing visibility and customer engagement.

1.16 Customer Engagement

Offering tastings, promotions, and loyalty programs can enhance customer
experience and foster brand loyalty. A local ice cream parlour might
implement a loyalty card program, allowing customers to receive a free scoop
after purchasing ten scoops.

(i) Packaging

Proper packaging is crucial for ensuring the quality and convenience of ice
cream products.

Factors in the Selection of Ice Cream Containers

e Cost: Packaging should be cost-effective.

« Protection: Containers must protect against moisture loss, temperature
fluctuations, and contamination.

« Ease of Handling: Packaging should be easy to open and reseal.

e Quality: The container should not negatively impact the ice cream's quality.

« Appearance: Attractive packaging enhances consumer appeal.

o Advertising: Packaging can carry promotional information.

o Storage: Packaging design should consider storage requirements.

o Size: Containers should come in sizes that meet consumer preferences.

« Bulk Containers: Consider using bulk containers for larger quantities.

Types of Packaging Materials

. Fibre Board Containers: Lightweight and moisture-resistant.

. Metal Containers: Durable and reusable, ideal for bulk storage.

. Plastic Containers: Versatile and available in various designs.

. Steel Cans: Cylindrical or square-shaped, reusable for specific products.

. Semi-Rigid Plastic Containers: Often used for individual servings or
specialty products.
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(ii) Shelf Life

Shelf life refers to the duration a product remains suitable for consumption
without significant deterioration.

Importance in Ice Cream Industry

Maintaining an adequate shelf life is crucial, particularly in hot climates
across India, where ice cream may melt quickly due to high temperatures.

Factors Affecting Shelf Life

o Ingredients: The quality and type of ingredients significantly impact shelf
life.

« Packaging Materials: Proper packaging prevents contamination and
spoilage.

e Storage Conditions: Ice cream must be stored at the correct temperatures.

o Distribution Logistics: Efficient distribution ensures the product remains
at optimal temperatures.

Local Consideration

Ice cream manufacturers in Madhya Pradesh may opt for ingredients and
preservatives that enhance shelf life while maintaining flavour and texture.
For example, they might use natural preservatives to appeal to health-
conscious consumers.

(iii) Media Platforms

Social and print media are essential for reaching and engaging consumers
across nation.

1.17 Social Media

Platforms like Facebook, Instagram, and Twitter enable brands to showcase
products, run targeted campaigns, and engage directly with consumers. For
instance, ice cream brands can share eye-catching images of their products
and customer testimonials.

1.18 Print Media

Local newspapers, magazines, and promotional flyers are effective for
reaching a broader audience, particularly in semi-urban and rural areas of
Madhya Pradesh. Ice cream companies can advertise in local newspapers
during festival seasons to capture consumer interest.

1.19 Campaign Strategies

Using local festivals like Navratri and Diwali to launch special promotions,
discounts, and contests can resonate with consumers and drive sales. For
example, a brand might offer a "buy one, get one free" deal during Diwali to
encourage purchases.
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Practical Exercise

1. Activity Question

Activity: Conduct a survey in your local community to find out the most
popular ice cream flavours among different age groups. Use online resources
to create a simple questionnaire that includes demographic questions (age,
gender) and flavour preferences. Analyze the survey results and present your
findings in a report.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

1. Which of the following is a key component of marketing?
a) Sales tactics
b) Market research
c) Inventory management
d) Financial accounting

2. What is the main purpose of branding?
a) To lower production costs
b) To create a unique identity
c) To increase shelf life
d) To enhance distribution

3. Which of the following is NOT a factor in selecting ice cream
packaging?
a) Cost
b) Colour of the package
c) Protection against contamination
d) Ease of handling

4. What is the significance of local flavours in marketing ice creams in
Madhya Pradesh?
a) They are more expensive.
b) They help connect with cultural preferences.
c) They have a longer shelf life.
d) They are easier to produce.

5. Which social media platform is commonly used by ice cream brands
for marketing?
a) LinkedIn
b) Pinterest
c) Instagram
d) Reddit
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2.2 Fill in the Blanks
1. Marketing helps businesses understand consumer

2. Strong branding builds customer and trust.

3. The primary role of is to facilitate the exchange of goods for
money.

4. Effective packaging protects ice cream against loss.

5. Social media allows ice cream brands to engage directly with

2.3 True or False Questions
1. Marketing is the same as sales.
. Local flavours are not important in ice cream marketing.
. A strong brand can command premium pricing.
. Packaging does not affect the quality of ice cream.
. Digital marketing is irrelevant for ice cream brands targeting younger
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consumers.

2.4 Match the Following

Column A Column B
1. Branding A) Saffron and Mango
2. Market Research B) Creates a unique identity
3. Packaging C) Protects against contamination
4. Local Flavours D) Understanding consumer preferences
5. Digital Marketing E) Engaging tech-savvy consumers

3. Subjective Questions
1. What are the key sensory attributes of high-quality ice cream, and how
do they enhance the consumer's sensory experience? Provide examples.
2. Why is a scorecard important for evaluating ice cream quality according
to Indian standards, and how does it help maintain consistency in
production?

4. What have you learned?
After completing this Session, you will be able to:

1. Understand the key concepts of marketing and its role in promoting ice
creams and frozen desserts.

2. Differentiate between marketing and sales in the context of the ice
cream industry.

3. Identify the importance of branding in creating a unique market
presence.

4. Develop effective marketing strategies, including segmentation and
product differentiation.

5. Recognize the significance of packaging and shelf life in maintaining
product quality.
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SESSION: 2 ENTREPRENEURSHIP ECOSYSTEMS:

FROM INCUBATION TO FUNDING FOR START-UPS

2.1 Incubation Centre

Incubation centers play a vital role in nurturing start-ups by providing
essential support services that facilitate business growth and
development. These centers often offer physical space, mentorship, access
to resources, and networking opportunities. They help entrepreneurs
refine their business ideas and models, conduct market research, and
develop products. Additionally, incubation centers may provide guidance
on business planning, marketing strategies, and operational
management. By fostering an environment conducive to innovation, these
centers significantly enhance the chances of start-up success.

2.2 Start-ups

Start-ups are innovative enterprises aimed at addressing specific market
needs through unique products or services. These businesses often
operate in a dynamic environment and typically seek to scale quickly.
Entrepreneurs must be agile, adapting to changing market conditions and
consumer preferences. The start-up phase is characterized by
experimentation, where ideas are tested, refined, and validated through
customer feedback. Key aspects of managing a start-up include securing
initial funding, establishing a market presence, and building a sustainable
business model. Successful start-ups leverage technology, creativity, and
strategic planning to differentiate themselves in a competitive landscape.

2.3 Feasibility Analysis of the Project

Conducting a feasibility analysis is a crucial step in the start-up process,
assessing the viability of a business idea before significant resources are
committed. This analysis involves evaluating various aspects, including
market demand, technical feasibility, financial projections, and regulatory
considerations. Entrepreneurs should gather data through market
research to understand customer needs, competition, and potential
barriers to entry. The feasibility study should provide insights into the
strengths, weaknesses, opportunities, and threats (SWOT analysis)
associated with the project. A comprehensive feasibility analysis enables
entrepreneurs to make informed decisions, reduce risks, and refine their
business strategies.

2.4 Preparation of Project Profile
A well-prepared project profile serves as a roadmap for the start-up,
outlining the business concept, objectives, target market, operational
plan, and financial projections. This document should detail the products
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or services offered, the value proposition, and the marketing strategy.
Additionally, it should include an analysis of the competitive landscape
and potential challenges. The project profile is essential not only for
internal planning but also for presenting the business to potential
investors and funding agencies. A clear and compelling project profile can
attract stakeholders and demonstrate the entrepreneur's commitment to
their venture.

Example: Ice Cream Production Start-Up

2.4.1 Business Concept: The project profile for an ice cream production
start-up, “Creamy Delights,” could highlight its wunique selling
proposition—artisan ice creams made from organic ingredients with exotic
flavors inspired by local produce. The emphasis on quality and health can
attract health-conscious consumers and those seeking unique dessert
experiences.

2.4.2 Objectives: Launch a range of ice creams using locally sourced,
organic ingredients.

Achieve a production capacity of 1000 liters per month within the first
year.

Establish a strong online presence and local market recognition within six
months.

2.4.3 Target Market: The target market includes health-conscious
consumers, families, and young adults aged 18-35, with a particular focus
on urban areas where demand for premium and artisanal food products
is increasing. The profile could also identify local restaurants and cafes as
potential wholesale clients.

2.5 Operational Plan:

2.5.1 Production Facility: Identify a location for the production facility
that meets health and safety regulations. The facility will have an area for
production, storage, and packaging.

2.5.2 Equipment Needed: List equipment such as ice cream machines,
pasteurizers, storage freezers, and packaging materials.

2.5.3 Staffing: Outline the staffing requirements, including roles such as
production staff, marketing personnel, and delivery drivers.

2.5.4 Financial Projections: Include a detailed financial projection
covering initial investment, operational costs, pricing strategy, and
expected revenue. For instance, if each liter of ice cream is priced at 2300,
and the goal is to produce 1000 liters monthly, the projected monthly
revenue would be 300,000, resulting in annual revenue of 33.6 million.
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2.5.5 Market Analysis: Competitive Landscape: Analyze local
competitors such as established ice cream brands and artisanal
producers. Highlight what sets “Creamy Delights” apart, such as unique
flavors and organic sourcing.

Marketing Strategy: Outline how to market the ice cream, including social
media campaigns, participation in local food fairs, and collaborations with
health-focused cafes and restaurants.

2.5.6 Challenges and Solutions:

Supply Chain Issues: Identify potential challenges in sourcing organic
ingredients and propose partnerships with local farmers to ensure a
reliable supply.

Regulatory Compliance: Highlight the need to navigate food safety
regulations and detail steps taken to secure necessary licenses and
certifications.

A comprehensive project profile for "Creamy Delights" serves as both a
planning tool for the entrepreneurs and a persuasive document for
attracting investors and securing funding.

2.6 Registration and Licensing

Registering the start-up and obtaining the necessary licenses is a critical
step in formalizing the business. This process ensures compliance with
local, state, and national regulations. Entrepreneurs must determine the
appropriate legal structure for their business, such as sole proprietorship,
partnership, or corporation, which impacts liability, taxation, and
operational flexibility. Depending on the nature of the business, specific
licenses or permits may be required, such as health and safety
certifications, environmental permits, or food handling licenses. Proper
registration and licensing not only enhance credibility but also safeguard
against legal issues in the future.

Obtaining an FSSAI license is essential for ice cream businesses in
India to ensure compliance with food safety regulations.

FSSAI Licensing Procedure

Determine License Type:

Registration: For small businesses with annual turnover < %12 lakhs.
License: For larger businesses with annual turnover > %12 lakhs.
FSSAI Registration:

Application: Submit Form A online via the FSSAI portal.

Documents Required:

Identity proof and address proof.

List of food products.
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Processing Time: Approximately 7 days.

FSSAI License:

Application: Submit Form B online.

Documents Required:

Identity proof, address proof, equipment list, and facility layout.
Inspection: Required post-application to ensure compliance.

Processing Time: Typically around 30 days.

Renewal:

Licenses are valid for 1 to 5 years and should be renewed before
expiration.

Compliance:

Adhere to FSSAI food safety standards and undergo periodic inspections.
Penalties:

Non-compliance can lead to fines and legal repercussions.

2.7 Funding Agencies Involved in Promoting Entrepreneurship and
Start-Ups
Securing funding is a pivotal aspect of launching and sustaining a start-
up. Various government and financial institutions provide support to
entrepreneurs through grants, loans, and investment programs. Notable
funding agencies include:

2.7.1 Micro, Small & Medium Enterprises (MSME): The MSME sector
plays a crucial role in promoting entrepreneurship by providing financial
assistance, technical support, and market access. They offer schemes
tailored to different stages of business development. Website:
https://msme.gov.in/

2.7.2 Ministry of Food Processing Industries (MoFPI): This ministry
supports start-ups in the food processing sector by facilitating technology
transfers, providing subsidies, and promoting innovations that enhance
productivity and efficiency. Website: https://www.mofpi.gov.in/

2.7.3 National Bank for Agriculture and Rural Development
(NABARD): NABARD focuses on rural development and offers financing
options for agriculture and rural-based start-ups, promoting sustainable
practices and enhancing livelihoods. Website: https://www.nabard.org/

2.7.4 National Rural Livelihood Mission (NRLM): NRLM aims to reduce
poverty by promoting self-employment and organization of rural poor into
self-help groups (SHGs), providing them with skills and access to credit.
Website: https://aajeevika.gov.in/

2.7.5 Khadi and Village Industries Commission (KVIC): KVIC supports
the growth of village industries and crafts by providing financial
assistance, marketing support, and training programs, fostering
entrepreneurship in rural areas. Website: https://www.kvic.gov.in
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Conclusion

Navigating the entrepreneurial ecosystem requires a solid understanding of
the various components that contribute to the success of start-ups. From
incubation centers that nurture innovative ideas to funding agencies that
provide essential financial support, each element plays a significant role in
fostering entrepreneurship. By leveraging available resources, conducting
thorough feasibility analyses, and ensuring proper registration and licensing,
aspiring entrepreneurs can enhance their chances of success and contribute
positively to the economy.

Practical Exercise
1. Activity Question

Scenario Analysis: Ice Cream Start-Up

As an entrepreneur planning to launch "Creamy Delights," an ice cream
production start-up, identify and analyze three potential strengths and three
weaknesses of your business concept.

2. Test Your Understanding
2.1 Multiple Choice Questions (MCQs)

1. What is the primary purpose of an incubation center?
a) To provide funding to start-ups
b) To offer essential support services for business growth
c) To handle the legal registration of businesses
d) To conduct market research exclusively

2. Which of the following best describes a start-up?
a) A large corporation with multiple locations
b) A government agency promoting entrepreneurship
c) An innovative enterprise aimed at addressing specific market needs
d) A nonprofit organization focused on community service

3. In the context of preparing a project profile, what is the significance of
conducting a market analysis?
a) To identify potential funding sources
b) To analyze the competitive landscape and understand customer
needs
c) To determine the legal structure of the business
d) To outline the operational plan

4. Which type of FSSAI license is required for a food business with an
annual turnover of more than 312 lakhs?
a) FSSAI Registration
b) FSSAI License
c) FSSAI Certification
d) FSSAI Approval

PSS CENTRAL INSITITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL “



Ice Cream Processing Technician Class XII

5. Which agency provides financial assistance specifically targeted at the
Micro, Small & Medium Enterprises (MSME) sector?
a) Ministry of Food Processing Industries (MoFPI)
b) National Bank for Agriculture and Rural Development (NABARD)
c) Khadi and Village Industries Commission (KVIC)
d) Micro, Small & Medium Enterprises (MSME)

2.2 Fill in the Blank Questions

1. Incubation centers provide essential support services to start-ups,
including

2. A well-prepared project profile serves as a for the start-up,
outlining the business concept, objectives, target market, operational
plan, and financial projections.

3. In India, obtaining an license is essential for food businesses
to ensure compliance with food safety regulations.

4. Conducting a feasibility analysis involves evaluating various aspects
such as market demand, technical feasibility, financial projections,
and considerations.

5. The agency focuses on promoting self-employment and
organizing rural poor into self-help groups to reduce poverty.

2.3 True or False Questions

1. Incubation centres only provide funding to start-ups.

2. A feasibility analysis helps assess the viability of a business idea
before significant resources are committed.

3. The FSSAI license is only required for businesses selling packaged
foods and not for food processing units.

4. The National Bank for Agriculture and Rural Development (NABARD)
primarily focuses on urban start-ups.

S. A well-prepared project profile can attract potential investors and
funding agencies.

2.4 Match the Following
1. Incubation Centre c. Nurtures start-up growth and innovation

e. Innovative enterprises aiming to scale
quickly
3. Feasibility Analysis | b. Business idea validation process

2. Start-ups

a. Financial assistance for rural
development
5. FSSAI d. Helps to register and license businesses

4. NABARD
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3. Subjective Questions

1. Discuss the role of incubation centers in supporting start-ups and explain
how they contribute to the overall success of a new business venture.

2. What are the key components of a project profile, and how does preparing
a comprehensive project profile help in securing funding for a start-up?

3. Explain the FSSAI licensing procedure for a food-based start-up in India.
Why is it important for food businesses to comply with FSSAI regulations?

4. What have you learned?
After completing this Session, you will be able to:

1. Understand the role of incubation centers and their support for start-ups.

2. Conduct a feasibility analysis and prepare a comprehensive project profile.

3. Navigate the registration, licensing process, and identify key funding
agencies for start-ups.
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GLOSSARY

1. Acid Cleaners: Cleaning solutions used to remove mineral deposits, scale,
and rust from surfaces and equipment, particularly useful in regions with
hard water.

2. Additives: Chemical substances added to food to improve its taste,
texture, appearance, or shelf life, such as flavorings, colorings, and
preservatives.

3. Ageing: Allowing the ice cream mix to undergo a period of rest, typically
overnight, to facilitate the adsorption of emulsifiers onto fat droplets and
the crystallization of fat, improving stability and texture.

4. Algebraic Method: A method used for calculating the quantities of
ingredients in ice cream mix formulation by creating linear algebraic
equations based on the desired composition and the fat and MSNF content
of the ingredients.

5. Alkaline Cleaners: Cleaning agents effective in removing protein and
organic residues from surfaces and equipment in dairy processing
facilities.

6. Alkaline foods: Foods with a pH level above 7, which are considered basic
or alkaline in nature.

7. Allergens: Substances that can cause allergic reactions in sensitive
individuals when consumed or exposed to, such as peanuts, shellfish,
dairy, and gluten.

8. Ambient condition: The normal environment or surroundings in which
something exists or operates, like room temperature or natural
atmospheric conditions.

9. Appeal to consumers: Factors or characteristics of a product that make
it attractive or desirable to consumers, such as taste, packaging, price, or
nutritional content.

10. Atomization: The process of transforming liquid milk into tiny droplets
for drying in spray dryers.

11. Bakery and Confectionery: The production of bakery and confectionery
products such as bread, cakes, cookies, chocolates, and candies.

12. Beverages Industry: The production of various drinks and ready-to-drink
(RTD) products, including bottled water, energy drinks, soft drinks, coffee,
milk and dairy products, different types of alcohol, and nutritional
beverages.

13. Biological Hazards: Living organisms such as viruses, bacteria, molds,
and parasites that pose potential threats to the safety and integrity of food
products.

14. Blending: The process of combining all the ingredients in a vat equipped
with agitators, ensuring proper mixing and heating, with dry ingredients
added before reaching a certain temperature.
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Chemical Hazards: Contamination by chemicals such as cleaning agents,
pesticides, food additives, or food colors that can cause serious health
disorders if present in food products beyond permitted levels.

Colloid Dispersion: A mixture where small particles of one substance are
evenly distributed throughout another substance.

Condensed Milk: A concentrated dairy product with added sugar
produced by evaporating water from milk and adding sugar for
preservation.

Contamination: When harmful substances, such as bacteria, chemicals,
or other pollutants, get into food or the environment, making it unsafe or
impure.

Continuous Freezer: Equipment used for continuous freezing of ice
cream mixtures while incorporating air to achieve the desired texture.
Convenience Foods: Ready-to-eat or easy-to-prepare food products that
provide convenience and save time for consumers.

Cooling: Rapidly cooling the ice cream mix to 0-5°C after homogenization
to prevent bacterial growth and maintain desired viscosity.
Cross-Contamination: The transfer of harmful microorganisms from one
surface or substance to another, potentially leading to foodborne illnesses.
Dairy Cooperatives: Organizations like Amul and the National Dairy
Development Board (NDDB) that have played a crucial role in empowering
dairy farmers and improving milk productivity.

Dairy Industry: The sector involved in milk production, processing,
distribution, and marketing of dairy products. It contributes significantly
to the Indian economy, rural livelihoods, and nutrition.

Dairy Ingredients: Ingredients derived from milk, such as whole milk,
cream, skim milk powder, sweetened condensed milk, and unsalted
butter, which provide fat and milk solids not fat (MSNF) to ice cream.
Dairy Processing: The conversion of raw milk into various dairy products
such as milk powder, cheese, butter, yogurt, and flavored milk.

Dairy Products: Various products derived from milk, including liquid
milk, butter, ghee, yogurt, cheese, ice cream, and dairy sweets.
Degreasers: Specialized cleaners designed to remove oil and grease from
machinery and surfaces, essential in areas where oils and fats are
handled.

Detergents: Chemical substances used to remove grease, grime, and
residues from surfaces, typically approved for use in food processing
areas.

Dynamic Freezing: Freezing ice cream mix under continuous agitation to
incorporate air and create a smooth texture, as opposed to static freezing.
Emulsifiers: Ingredients that help blend fat and water components in ice
cream mix, ensuring a smooth and creamy texture.
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Enzyme Cleaners: Cleaning agents containing enzymes that break down
protein and organic pollutants, useful for removing stubborn organic
residues.

Evaporated Milk: A concentrated sterilized dairy product produced by
evaporating water from milk under reduced pressure.

Evaporation and Concentration Unit: Processes designed to remove
water from milk, concentrating its solids content for the production of
condensed or powdered milk products.

FAO (Food and Agriculture Organization): A specialized agency of the
United Nations that leads international efforts to defeat hunger and
improve food security and nutrition.

Fat-in-Oil Emulsion: A type of emulsion found in milk where fat globules
are dispersed in a continuous phase of liquid.

Fermented Dairy Products: Dairy products produced through controlled
fermentation processes, such as yogurt and cultured buttermilk.
Filtration and Clarification Unit: The unit responsible for purifying raw
milk by removing impurities and solid particles through mechanical
filtration and centrifugal clarification techniques.

Food additives: Substances added to food for various purposes, such as
enhancing flavor, color, texture, or shelf life, or to improve nutritional
value.

Food Processing Industry: The sector involved in processing raw
agricultural items into consumable food products. It includes various sub-
sectors such as fruits, vegetables, dairy, meat, cereals, and packaged
foods.

Food Processing: The set of methods and techniques used to convert raw
agricultural items or livestock into consumable food products, including
cleaning, sorting, milling, and preservation techniques.

Food Safety and Standards Act, 2006 (FSS Act): A comprehensive
legislation passed by the Indian Parliament to regulate food safety and
standards in India. It established the Food Safety and Standards
Authority of India (FSSAI) as the central body responsible for ensuring
food safety.

Food Safety and Standards Authority of India (FSSAI): The regulatory
body responsible for setting standards for food products, regulating their
manufacturing, storage, distribution, sales, export, and import in India.
Food Safety Hazards: Identifying biological, chemical, and physical
hazards in ice cream production and mitigating risks.

Food Safety: Ensuring safe handling, manufacturing, and storage of food
to prevent contamination and reduce the risk of foodborne illnesses.
Foodborne illnesses: Sicknesses or diseases caused by consuming
contaminated food, which can lead to symptoms like nausea, vomiting,
diarrhea, and fever.
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Foodborne infections: Infections caused by consuming food
contaminated with pathogenic microorganisms, leading to symptoms like
fever, nausea, diarrhea, and abdominal pain.

Formulation: The process of determining the composition of the ice cream
mix and calculating the amounts of various ingredients needed to achieve
the desired quality and comply with regulatory standards.

Fortification: The process of adding vitamins, minerals, or other essential
nutrients to food products to improve their nutritional value.

Freezer: Equipment used for freezing various dairy products such as ice
cream, ensuring consistent quality and texture.

Freezing: The process of freezing the ice cream mix in ice cream freezers,
incorporating air and forming ice crystals to create the desired texture.
Freezing: The process of lowering the temperature of food to below its
freezing point to preserve it by preventing the growth of microorganisms
and enzymatic activity, thus extending its shelf life.

Fruit and Vegetable Processing: The processing of fresh fruits and
vegetables into various products including juices, canned fruits, frozen
vegetables, pickles, jams, dried fruits, and juice concentrates.

Good Handling Practices (GHP): Practices aimed at maintaining food
safety and quality during the transportation, storage, and handling of food
products, minimizing the risk of contamination.

Good Manufacturing Practices (GMP): Guidelines and procedures
designed to ensure that food products are consistently produced and
controlled according to quality standards.

Hardening: Rapidly cooling the ice cream after freezing to stabilize its
structure and prevent the growth of large ice crystals, typically done in a
hardening tunnel.

Hazard Analysis and Critical Control Points (HACCP): A systematic
approach to identify, evaluate, and control food safety hazards at critical
points in the production process.

Heavy metals: Metallic elements that can be harmful to human health
when consumed in high amounts through contaminated food or water,
such as lead, mercury, and cadmium.

Homogenization: A process that breaks down fat globules in the ice
cream mix to create a uniform texture and prevent separation.
Homogenizer: Equipment used to achieve uniform dispersion of fat
globules in milk, ensuring product consistency and preventing cream
separation.

Hygiene Standards: Guidelines and protocols established to maintain
cleanliness and prevent contamination in food processing environments.
Hypochlorites: Cleaning chemicals formed by combining chlorine with
inorganic compounds like calcium or sodium, often used as disinfectants
in food processing facilities.
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Ice Cream Mix: A blend of ingredients including dairy components,
sweeteners, stabilizers, and flavorings, prepared before freezing to make
ice cream.

Ice Cream Processing Technician: A professional responsible for the
production and processing of ice cream, involving tasks such as ingredient
preparation, equipment operation, quality control, and hygiene
maintenance.

Milk Chiller: Refrigeration units used to rapidly cool milk to desired
temperatures post-pasteurization, preserving freshness and quality.

Milk Reception Area: The initial section of a dairy processing plant where
raw milk is received, tested, and stored before further processing.
Naturally occurring toxins: Harmful substances that occur naturally in
certain foods, such as toxins produced by molds, fungi, or plants, which
can cause illness or poisoning when consumed in large quantities.
Non-Dairy Ingredients: Ingredients other than dairy products, including
sweeteners (e.g., sugar), stabilizers, emulsifiers, eggs, flavorings, and
colors, which contribute various functional attributes to ice cream.
Nutritional Value: The amount of nutrients, such as vitamins, minerals,
proteins, and carbohydrates, present in a food product.

Organized and Unorganized Sectors: The division of the food processing
industry into organized and unorganized sectors, where the unorganized
sector contributes about 42% of the output, the organized sector
contributes 25%, and the rest comes from small-scale players.

Overrun: The amount of air incorporated into ice cream during freezing,
expressed as a percentage increase in volume from the original ice cream
mix.

Oxidative reactions: Chemical reactions that occur when oxygen reacts
with certain compounds in food, leading to changes in flavor, color,
texture, and nutritional value.

Palatability: The taste, texture, and appearance of a food product that
make it appealing to consumers.

Pasteurization Unit: The section where milk undergoes heat treatment
to destroy harmful bacteria while preserving its nutritional integrity.
Pasteurization methods include HTST, low temperature long time
treatment, and ultra-pasteurization (UHT).

Pasteurization: The heat treatment process used to eliminate pathogenic
bacteria from the ice cream mix, ensuring safety for consumption, and
also aiding in the hydration of components like proteins and stabilizers.
Pasteurizers: Machines used to heat milk or other liquid ingredients to a
specific temperature for a predetermined time to kill harmful bacteria and
pathogens.



Ice Cream Processing Technician Class XII

77. Pathogenic microorganisms: Microscopic organisms, such as bacteria,
viruses, and parasites, that can cause illness or disease when consumed
in contaminated food.

78. Perishable foods: Foods that are likely to spoil or decay quickly, such as
fresh fruits, vegetables, dairy products, and meats.

79. Peroxyacetic Acid (PAA): A chemical used for disinfection, particularly
effective in cold conditions and for removing biofilms in food processing
environments.

80. Personal Hygiene: Practices that ensure cleanliness and prevent
contamination by maintaining the cleanliness of the body, hair, and
clothing of food handlers.

81. Pest Control: Strategies and methods implemented to prevent and control
pest infestations in food processing facilities, ensuring the safety and
quality of food products.

82. pH levels: A measure of acidity or alkalinity in a substance, with values
ranging from O to 1 A pH of 7 is neutral, below 7 is acidic, and above 7 is
alkaline.

83. Physical Hazards: Foreign objects or materials accidentally introduced
into food products, including glass, metal fragments, plastic, or stones,
which can cause physical harm if consumed.

84. Platform Test: A series of tests conducted to assess the quality and safety
of raw milk, including organoleptic tests, alcohol tests, total solid and SNF
tests, lactometer tests, freezing tests, sediment tests, clot on boiling tests
(COB), and dye reduction tests or Resazurin tests.

85. Post-harvest Losses: The loss of food items, usually due to spoilage or
damage, that occurs between harvest and consumption.

86. Preservatives: Substances added to food to prevent spoilage, decay, or
growth of harmful bacteria, thus extending its shelf life.

87. Primary Processing: The initial processing of raw agricultural items, such
as cleaning, sorting, and milling, to produce basic food commodities.

88. Processed Foods: Food products that have undergone various levels of
processing, including primary, secondary, and tertiary processing, to
enhance their appeal, shelf life, and nutritional value.

89. Quality Control: The process of ensuring that products meet specified
quality standards throughout all stages of production.

90. Quality Testing: Evaluation of physical, microbial, nutritional, and
sensory aspects to ensure product safety and quality.

91. Quaternary Ammonium Compound): Chemical compounds containing
nitrogen and alkyl chains, effective as disinfectants over a wide range of
temperatures, suitable for light soil.

92. Rancidity: The development of unpleasant odors and flavors in fats and
oils due to oxidation, making them unfit for consumption.
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93. Receiving and Storage Unit: The area where raw milk is accepted from
dairy farms, tested for quality and safety, and temporarily stored in tanks
or silos equipped with temperature control mechanisms.

94. Refrigeration: The process of cooling or chilling food to low temperatures
to slow down the growth of bacteria and other microorganisms, thus
extending its shelf life and maintaining its freshness.

95. Regulatory Requirements: Laws, regulations, and standards set by
governmental agencies to ensure the safety, quality, and integrity of food
products.

96. Sanitation: Measures to maintain a clean and hygienic environment in
the workplace, including cleaning, disinfection, and waste disposal.

97. Sanitizers/Disinfectants: Agents used to eliminate or inhibit the growth
of microorganisms such as bacteria, viruses, and molds, ensuring
sanitation in food processing environments.

98. Schedule 4 of FSSAI: A set of recommendations outlining general
hygienic and sanitary practices to be followed by food business operators
in India to ensure the safety of the food they handle.

99. Secondary Processing: Further processing of primary food products to
create a variety of food items, such as sauces, jams, and baked goods, to
meet consumer preferences.

100. Separation Unit: The unit that separates milk into its constituent
components, such as cream and skim milk, for tailored processing and
product formulation.

101. Shelf Life: The length of time that a food product can be stored and
remain safe to eat while maintaining its quality, taste, and nutritional
value.

102. SNF (Solids-Not-Fat): The portion of milk solids that is not fat,
including protein, lactose, and minerals.

103. Spray Dryer: Equipment used for producing powdered dairy products
like milk powder or whey powder through atomization and drying
processes.

104. Stabilizers: Substances added to ice cream mix to maintain texture,
prevent crystallization, and improve stability during storage.

105. Sterilized Milk: Milk that undergoes intense heat treatment to
eliminate almost all bacteria, extending its shelf life.

106. Tertiary Processing: Industrial-level processing of food products for
marketing purposes, resulting in products like instant noodles, bottled
juices, and ready-to-eat meals.

107. Total Solids (TSS): A measure of the concentration of all soluble and
suspended solids in a liquid, used to assess the texture, creaminess, and
sweetness of food products like ice cream.
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108. Traceability: The ability to track the movement of ingredients,
products, and processes throughout the supply chain, from raw materials
to the end consumer.

109. Ultra-Pasteurization (UHT): A pasteurization method where milk is
heated to 140°C for 4 seconds, significantly extending its shelf life.

110. Unit Operations: The fundamental steps involved in the production of
ice cream, including ingredient selection, formulation, blending,
pasteurization, homogenization, cooling, ageing, freezing, and hardening.
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ABBREVIATIONS

AMUL - Anand Milk Union Limited

BOPP - Biaxially Oriented Polypropylene

CCP - Critical Control Points

°C - Degrees Celsius

°F - Degrees Fahrenheit

FSSAI - Food Safety and Standards Authority of India
GDP - Gross Domestic Product

HDPE - High-Density Polyethylene

HPLC - High Performance Liquid Chromatography
IS - Indian Standard

LDPE - Low-Density Polyethylene

MSNF - Milk Solids-Not-Fat

MSME - Micro, Small & Medium Enterprises
MOoFPI - Ministry of Food Processing Industries
NABARD - National Bank for Agriculture and Rural Development
NFDM - Non-Fat Dry Milk

NRLM - National Rural Livelihood Mission

PC - Per Capita

PET - Polyethylene Terephthalate

PP - Polypropylene

PS - Polystyrene

SHGs - Self-Help Groups
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ANSWER KEY

Unit 1:
Industry

Overview of Ice-cream

SESSION 1: ICE CREAM & FROZEN
DESSERTS

Multiple Choice Questions
(o]
. (a)
- (a)
. (9
. (d)

a » W N =~

Fill in the Blank

1. Jacob Fussel

2. 3000-4000

3. Ice cream

4. The Sicilian Procopio

5. Continuous process freezer

State True or False
1. True
2. False
3. True
4. True
5. False

Match the Following
b

ahobe=
o0 Qo

SESSION: 2 GROWTH AND MARKET
TRENDS IN ICE CREAM INDUSTRY

Multiple Choice Questions
1. (b)
2. (c)
3. (b)
4. (b)
S. (b)

Fill in the Blank
1. Transportation
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3. Solar Powered
4. Probiotics
5. Biodegradable

State True or False
1.

2. True

3. False

4. True

5. False

Match the Following
a

a s W
o oo o

SESSION: 3 ICE CREAMS AND
FROZEN DESSERTS: GLOBAL
PERSPECTIVES

Multiple Choice Questions
- (b)
- (b)
- (b)
- (b)
- (c)

Fill in the Blank
. Butterfat

. Falooda

. Rose

. Salep

. Dulce de leche

au H» W N -

a P WN =

State True or False
1. False
2. True
3. False
4. True
5. False

Match the Following
1. a

2.b
3.¢c
4.d
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Unit 2: Ice Creams and Frozen 3. Kulfi
Desserts 4. Fruit-based ice lollies
SESSION: 1 ICE CREAM: KEY 5. Texture
INGREDIENTS AND QUALITY
CONTROL IN ICE  CREAM True or False
FORMULATION 1. True
2. True
Multiple Choice Questions (MCQs) 3. False
1. () 4. False
2. () 5. False
3.0
4. () Match the Following
5. () 1. ()
2.
Fill in the Blanks 3. ()
1. Creaminess, mouthfeel 4. ()
2. Churning, whipping 5.()
3. Diet, sugar-free
4. Freezer temperature, mix SESSION: 3 Classification of ice cream
temperature 11

5. Contamination, spoilage
Multiple Choice Questions (MCQs)

True or False

1.()
1. True 2. ()
2. True 3.0
3. True 4. )
4. False 5. ()
5. True
Fill in the Blanks
Match the Following 1. Sherbet
L. () 2. Mousse
2. 3. Gelato
3.() 4. Bisque
4. () 5. Variegated ice cream novelties
S. ()
True or False
SESSION: 2 Classification of Ice 1. True
Cream-I 2. False
3. True
Multiple Choice Questions (MCQs) 4. True
() 5. False

-0

) Match the Following
-0 0
-0 (

a P W N =

Fill in the Blanks E
1. Chocolate ice cream (

2. Sugar
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S. Pastry pieces

Unit 3: Production of Icecream True or False
1. False
SESSION: 1 PREPARATION OF ICE 2. True
CREAM 3. True
4. False
Multiple Choice Questions (MCQs) 5. True
1. (b)
2. (b) Match the Following
3. (¢ 1. (iii)
4. (c) 2. (v)
S. (d) 3. (i)
4. (i)
Fill in the Blanks 5. (iv)
1. Pasteurization 6. (VI)
2. Air
3. Sugar SESSION: 3 PHYSICO CHEMICAL
4. 25 PROPERTIES OF ICE CREAM MIXES
S. Kulfi
Multiple Choice Questions (MCQs)
True or False 1. (b)
1. False 2. (b)
2. True 3. (¢
3. False 4. (¢)
4. True 5. (a)
5. False

Fill in the Blanks

Match the Following 1. 20%, 50%
1. (b) 2. Kjeldahl
2. (a) 3. 12°C, 18°C
3. (g 4. Brix

4. (d) 5. Stability
5. (e)

True or False

SESSION: 2 PREPARATION OF ICE 1. False
CREAM-II 2. False
3. True
Multiple Choice Questions (MCQs) 4. True
1. (a) 5. False
2. (d)
3. (g Match the Following
4. (b) 1. (¢)
5. (d) 2. (d)
3. (e)
Fill in the Blanks 4. (a)
1. Dairy 5. (b)
2. Mousses
3. Slower

4. Ricotta cheese
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UNIT 4: ICECREAM PACKAGING &
COMMON DEFECTS

Session-1: Packaging and Equipment
for Ice Cream Production

Multiple Choice Questions (MCQs)
. (b)
- (b)
. (c)
. (c)
- (b)

au H» W N~

Fill in the Blanks
Contamination
Fiberboard
Labeling
Multi-layer
Hygienic

nHwbe

True or False
False

True

False
False

True

S

Match the Following
. (v)
. (ii)
. (iii)
. (iv)

()

au H» W N -

SESSION: 2 SENSORY ATTRIBUTES
OF ICE CREAM AND FROZEN
DESSERTS

Multiple Choice Questions (MCQs)
. (b)
- (b)
- (b)
- (b)
. (¢)

a P W N =

Fill in the Blanks
1. Dairy
2. Melting

Ice Cream Processing Technician Class XII

3. Resistance
4. Attractive
5 7.2

True or False
False
False
True
False
True

aR e

Match the Following
1. (a)
2. (e)
3. (¢)
4. (d)
5. (b)

UNIT 5: MARKETING OF ICE
CREAMS AND FROZEN DESSERTS

SESSION: 1 MARKETING OF ICE
CREAMS AND FROZEN DESSERTS

Multiple Choice Questions (MCQs)
. (b)
. (b)
- (b)
. (b)
. (o)

au b~ WN -

Fill in the Blanks
Preferences
Loyalty

Sales

Moisture
Consumers

ah e

True or False
False
False
True
False
False

AL

Match the Following
1. (b)
2. (d)
3. ()
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Ice Cream Processing Technician Class XII

4. (a)
S. (e)

SESSION: 2 ENTREPRENEURSHIP
ECOSYSTEMS: FROM INCUBATION
TO FUNDING FOR START-UPS

Multiple Choice Questions (MCQs)
- (b)
. (o)
- (b)
. (b)
. (d)

a P W N~

Fill in the Blanks

1. Physical space

2. Roadmap

3. FSSAI

4. Regulatory

S. National Rural Livelihood Mission
(NRLM)

True or False

True or False
True or False
True or False
True or False
True or False

anHwhe=

Match the Following

1
2
3. (b)
4
5
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