SSR DEGREE COLLEGE (AUTONOMOUS)
SEMESTER-I
Unit Wise Important Questions

Unit -1

Short Questions (4Marks)

1. Define food, nutrition, and nutrients.

2. Write any two functions of carbohydrates.

3. What is a balanced diet?

4. Write the uses of a food guide pyramid.

5. Write two differences between cereals and millets.

6. Mention two nutrient losses during cereal processing.
7. Give two examples of sugar cookery.

8. What is jaggery? Mention its nutritive value.

Long Questions (10Marks)

1. Explain the classification of food groups based on functions and origin.
2. Discuss the composition, nutritive value, and nutrient losses of cereals.
3. Explain the nutritive value of millets and their importance in diet.

4. Write about sugar cookery — types, stages, and uses in cookery.

5. Discuss the nutritive value of jaggery and honey.
Unit Il — Pulses, Legumes, Nuts & Oil Seeds, Fats & Oils

Short Questions (4Marks)

1. Write the nutritive value of pulses.

2. Mention two antinutritional factors in pulses.
3. What is germination? Write its importance.

4. What is rancidity of oils?

5. Write two toxins present in nuts and oilseeds.
6. Mention physical properties of fats.

7. Define malting.

8. Write two functions of fats in the body.



Long Questions (10Marks)

1. Discuss the composition, nutritive value, and nutrient losses of pulses.

2. Write in detail about germination and malting of pulses and their significance.
3. Explain the nutritive value of nuts and oil seeds and their role in cookery.

4. Discuss the composition, nutritive value, and properties of fats and oils.

5. Explain rancidity of oils, its types, and prevention methods.
Unit lll - Vegetables, Fruits & Food Preservation

Short Questions (4Marks)

1. Write two changes that occur in vegetables during cooking.
2. What is enzymatic browning?

3. Mention two methods of food preservation.

4. Write two factors affecting fruit storage.

5. Mention two losses of nutrients during vegetable cooking.
6. Define ripening of fruits.

7. What are preservatives?

8. Give two examples of high temperature food preservation.

Long Questions (10Marks)

1. Explain the classification, composition, and nutritive value of vegetables.

2. Discuss the classification, composition, nutritive value, and storage of fruits.
3. Write about enzymatic browning and its prevention.

4. Discuss the principles and methods of food preservation (dehydration, low temperature, high
temperature, preservatives).

5. Explain the effect of cooking on nutritive value of vegetables.

Unit IV — Animal Foods & Food Adulteration

Short Questions (4Marks)

1. Write the nutritive value of milk.

2. Mention two examples of fermented milk products.
3. Define food adulteration.

4. What is pasteurization?

5. Mention two qualities of a good egg.

6. Write any two adulterants in milk.

7. Give two examples of non-fermented milk products.



8. Write nutritive value of poultry meat.

Long Questions (10Marks)

1. Discuss the composition, nutritive value, and products of milk.

2. Write about fermented and non-fermented milk products in detail.
3. Explain the nutritive value and quality of eggs.

4. Discuss the classification, composition, and nutritive value of poultry.

5. Write about food adulteration — common adulterants in milk and eggs, their health hazards.
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Definition - Fgq
functions, orig
uNIT_I diet

: Cereals and Millets -

: Composition, nutritive value and nutrient
losses during processin

g/ breakfast cereals
Sugars - Types of Sugars and stages of sugar cookery
Jaggery - Manufacture and stages of jaggery cookery

e
1.1_ Food, Food groups based on functions, Origin &
Nutritive Value

Food

Food is any substance consumed to provide nutritional support for the body. It
js usually of plant or animal origin and contains essential nutrients, such as
carbohydrates, fats, proteins, vitamins, and minerals. Food is typically ingested
orally and used by organisms to provide energy and to facilitate growth. Some

foods are edible in their natural state, while others must be prepared or processed
in order to be edible.

Types of Food . :
A Carbohydrates - Provide the body's main source of energy. Examples
include breads, grains, pasta, rice, potatoes, fruits, and vegetables.

A Proteins - Help build and repair tissues in the body. Examples include meat,
poultry, fish, eggs, dairy, beans, lentils, and nuts.

‘A Fats - Provide concentrated energy and help absorb certain vitamins.

~*  Examples include oils, butter, nuts, and avocados.

A Vitamins - Essential organic compounds required in small amounts for
proper growth and metabolism. Examples include vitamins A, B, C, D, E,
and K.

A Minerals - Inorganic elements required for various bodily functions.
Examples include calcium, iron, sodium, and potassium.

A Water - A key component of cells and essential for many bodily processes.

Food Sources
A Plant-based foods - Fruits, vegetables, grains, legumes, nuts, seeds
A Animal-based foods - Meat, poultry, fish, eggs, dairy
A Processed foods - Breads, pastas, snacks, frozen meals, canned goods

Nutritional Requirements
A The specific amounts and types of food needed can vary by age, gender,
activity level, health conditions, and other factors.
A Dietary guidelines recommend balanced diets with appropriate portions of
different food groups. - :
A Overconsumption or deficiencies of certain nutrients ¢an lead to health

issues.
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i d Safe .

Pre}lam;::ya?oods m?;st be cooked, preserved, or otherwise prepared to be ¢ dibh‘
d safe. :

?’:oper food handling, storage, and cooking helps prevent fOOdbOrnQ

illnesses. : ; :
A 1Cultural and personal preferences also influence how food is prepareq ng

consumed.

Nautritional Composition - :

A Macronutrients - Carbohydrates, proteins, and fats are the three mp;
macronutrients that provide calories and fuel the bo.dy. :

A Micronutrients - Vitamins and minerals are required in smaller amoyp,

but are still essential for proper bodily function. .
"4 Fiber - Found in plant-based foods, fiber aids digestion and provides oth

A

health benefits. s :
A Water - Makes up a large percentage of most foods and is crucial f,
hydration.
Dietary Guidelines: ; ;
4 Government health organizations publish recommended dietary allowancey
(RDAs) for different age groups and populations. -
of macronutrients,

A These guidelines suggest the optimal daily intake
vitamins, minerals, and other food components. :
A They also promote balanced, varied diets with appropriate portion sizes

from different food groups.

Food Production and Supply
A Agriculture, fishing, and
A Factors like weather, technology, transpo.
food availability and prices.
A Concerns around sustainability,
are growing.

food manufacturing are major global industries.
rtation, and trade policies impact

environmental impact, and food security

Dietary Patterns and Trends
A Diets can vary greatly by culture, religion, personal preference, and health

needs.
A Popular diet styles include vegetarian, vegan, low-carb, Mediterranean, and

others.
A Nutrition research continuously evolves, leading to shifts in dietary

recommendations over time.
Food Safety and Regulation
A Governments have agencies that set standards and enforce regulations

around food production, labeling, and distribution.
A Jssues like foodborne illnesses, food allergies, and food adulteration are

continually monitored.
A Ongoing research aims to improve food safety and quality control

processes.
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Orgin of food
The origins of food can be traced back ¢ - ,
e subsequent evolution of ack to the earliest forms of life on Earth and

igins of food: Man societies. Here's a more detailed look at the
ori 3

e ¥ 3
e —— e e T T DTN

Prehistoric Origins

very fi :
¢ Tgfaine:iyengft fsz\S of.llfe, such as primitive single-celled organisms,
g &Y and nutrients directly from their surrounding environment.

ife be :
- came more complex, the first multicellular organisms developed

thie al?lllty ‘o obtain and Process nutrients through the ingestion of other
Organisms or organic matter.

A The evolution of Photosynthetic or
critical turning point, as the
water, and carbon dioxide,

ganisms, like algae and plants, marked a
y could produce their own food from sunlight,

farly Human Diets

A The earliest human ancestors,
erectus, were primarily hunter-
-plants, fruits, nuts, and the hun

A The development of stone too]
humans. to expand their diet

certain foods.
A The transition to agriculture, be
transformative shift that enab]
domestication of animals,

such as Australopithecines and Homo
gatherers, relying on the foraging of wild
ting of animals for sustenance.
s and the controlled use of fire allowed early
ary options and improve the digestibility of

ginning around 10,000 years ago, was a
ed the reliable cultivation of crops and

Ancient Civilizations

4 The rise of ancient civilizations, such as those in Mesopotamia, Egypt,
China, and India, led to more sophisticated and organized food production,

storage, and distribution systems.

These societies developed advanced irrigation techniques, crop rotation,

and food preservation methods, which allowed for the production of a

greater variety of foods.

Regional cuisines, spice trade, and the exchange of culinary knowledge

between civilizations began to shape the diverse food cultures we see today.

Technological Advancements
4 The Industrial Revolution in the 18th and 19th centuries brought about
significant changes in food production, processing, and distribution.
4 Innovations like' canning, pasteurization, and the development of

refrigeration enabled the storage and transportation of foed over longer
distances. )

4 The 20th century witnessed a "Green Revolution" in agriculture, with the
introduction of high-yielding crop varieties, synthetic fertilizers, and
pesticides, leading to a dramatic increase in food production.

Contemporary Food Systems :

4 Today, the global food system is highly complex, mvolving advanced
technologies, international trade, and complex supply chains.
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A Concerns over sustainability, environmental impact, and public healty, hy

driven the development of alternative food production methods, Suc, 1

r;-.‘

organic farming, hydroponics, and cellular agriculture.
A Ongoing research in areas like genetics, microbiology, and nutritjg,
science continues to shape our understanding of the origins and "VOluu,d
o

of food. )

1.1 Nutrition, Nutrients|

Nutrition, Nutrients
Nutrition and Nutrients are closely related concepts that are fundament; f

understanding food and its role in supporting human health.

Nutrition
% Nutrition is the science that studies the relationship between food, it
components (nutrients), and their impact on the human body. |
encompasses the processes of ingestion, digestion, absorption, utilizatiop,
and excretion of food substances. The goal of nutrition is to ensure thg
proper intake of essential nutrients to maintain health, support growth anqg
development, and prevent deficiencies or imbalances that can lead to illness,

Nutrients
Nutrients are the specific chemical compounds found in food that the body
needs to function properly. The six main classes of nutrients are:
* Carbohydrates - Provide the body's primary source of energy. Examples
include sugars, starches, and dietary fiber. :
% Proteins - Essential for building and repairing tissues, enzymes, and
* ' hormones. Composed of amino acids.
% Fats (Lipids) - Concentrated sources of energy that also support cel
structure and function. Include saturated, unsaturated, and trans fats.
% Vitamins - Organic. compounds required in small amounts for various
metabolic processes. Examples include vitamins A, B, C, D, E, and K.
** Minerals - Inorganic elements necessary for regulating body functions,
' Examples include calcium, iron, sodium, and potassium.
“» Water - The primary component of the body, essential for virtually aj]

bodily processes.

Importance of Nutrition
< Proper nutrition is crucial for maintaining overall health and preventing

chronic diseases.
% It supports key bodily functions like energy production, tissue repair,

immune function, and organ health. ;
*“* Good nutrition during critical life stages (childhood, pregnancy, aging) is

especially important.
** Malnutrition, whether from deficiencies or overconsumption, can lead to a

range of health problems.

Macronutrients vs. Micronutrients
** Macronutrients (carbs, proteins, fats) are needed in larger amounts and

provide calories/energy.
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g,
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___5
0 . nCralS i l ‘ : ‘
l ll . 1 n ) are l'eqLIlred n “ t

s th macros and micr : ;
& Bo icros work together to facilitate proper bodily function.

Nutrient Absorption and Utilization
o Tlxe body has complex mechanisms to digest, absorb, and use the nutrients
in food. / )
& Factors like food preparatio ; e
: i N, nutri i i dividual
~metabolism affect bioavailabﬂjty ent interactions, and in

« Excess or deficiencies of certain Nutrients can impair their proper utilization.
Dietary Recommendations
& Government health agencies provide recommended daily intakes (RDISs) for
each nutrient.
& These guidelines account for a

: ge, gender, life stage, and activity level to
ensure adequate nutrition,

o They. also a.dvise on optimal ratios of macronutrients and limit intakes of
certain nutrients.

Special Dietary Needs
« Certain health conditions,

ol allergies, and intolerances require modified
nutrient intake.

o Vegetar._ians, vegans, and other special diets need to carefully plan to meet
all nutrient requirements.

Supplements may be needed to address specific nutrient deficiencies.

L/
(X4

-~ 1.1.2 Food Guide Pyramid]

The food guide pyramid, also known as the dietary guidance graphic, is a
visual representation of the recommended proportions and types of foods that
make up a healthy, balanced diet. The food guide pyramid has evolveg over time,
with different versions developed by various countries and health organizations.

Generations of Americans are accustomed to the food pyramid design, and it’s
not going away. In fact, the Healthy Eating Pyramid and the Healthy Eating Plate
(as well as the Kid’s Healthy Eating Plate) complement each other.

Consumers can think of the Healthy Eating Pyramid as a grocery list:

A Vegetables, fruits, whole grains, healthy oils, and healthy proteins like nuts,
beans, fish, and chicken should make it into the shopping cart every week,
along with a little yogurt or other dairy foods if desired.

A The Healthy Eating Pyramid also addresses other aspects of a healthy
lifestyle—exercise, weight control, vitamin D, and multivitamin
supplements, and moderation in alcohol for people who drink—so it's a
useful tool for health professionals and health educators.

A The Healthy Eating Plate and the companion Healthy Eating Pyramid

~ summarize the best dietary information available today. They aren’t set in
stone, though, because nutrition researchers will undoubtedly turn up new

1 & SVPUBLICATIONS )
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information in the years ahead. The Healthy Eating Pyramid ang |

Healthy Eating Plate will change to reflect important new evidence.
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1.1.3 Balanced Die

A balanced diet is an approach to eating that aims to provide the body with the
right proportions of essential nutrients to maintain overall health and well-being

Here are the key components of a balanced diet:

Macronutrients
1. Carbohydrates (45-65% of total calories): Provide the body's primary

source of energy. Focus on whole grains, fruits, vegetables, and fiber-ric}

carbs.
2. Proteins (10-35% of total calories): Essential for tissue repair, growth, ang

maintenance. Include a variety of lean proteins like meat, fish, eggs
legumes, and dairy.
3. Fats (20-35% of total calories): Necessary for hormone production, nutrien
absorption, and energy. Emphasize healthy unsaturated fats from sources
like nuts, seeds, avocados, and olive oil.

Micronutrients
1. Vitamins and minerals: Crucial for a range of bodily functions. Ensure

adequate intake of vitamins A, C, D, E, B-complex, as well as minerals like

calcium, iron, magnesium, and potassium.
2. Antioxidants: Help protect cells from damage. Find these in a variety of

fruits, vegetables, and whole grains.

Fiber
Soluble and insoluble fiber: Promotes digestive health, heart health, and

blood sugar regulation. Aim for 25-30 grams of fiber per day from whole

foods.

Hydration o
1. Water: Essential for bodily functions like temperature regulation, nutrient
transport, and waste removal. Drink adequate amounts of water throughout

_ the day.
( =% SV PUBLICATIONS )
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galance and Moderation
1. Variety: Eat a diverse rap,
of nutrients.
2. Portion control: Avoid overcons

ge of foods to ensure you're getting a wide array

b 3 umption of any one food or nutrient.
3. Limit processed, high~sugar and 45 y :
moderation as part of an overal] healm};gj‘;iat opns (Qauepion e

WEALTH)

1.2 Cereals and Millets

Definition Cereals

A cereal is any grass cultivated for its edible grain (botanically, a type of fruit
called a caryopsis), which is composed of an endosperm, a germ, and a bran.

Cereal gramn Crops are grown in greater quantities and provide more food
energy worldwide than any other type of crop and are therefore staple crops. They
include rice, wheat, rye, oats, barley, millet, and maize. Edible grains from other
plan;bfamﬂiesl such as buckwheat, quinoa, and chia, are referred to as pseudo
cereals.

Structure of cereal grains
All grains have the same

basic structure. The seed coat

consists of an epidermis

2. Com grain

(outer layer) and several s
inner layers. Just undemeath Ccouiied
the seed coat is the aleurone Gm“&”“’"'“

layer, which contains oils, Dl
and other nutrients like
minerals, proteins  and
vitamins.

- The seed coat and

aleurone make up the outer
layer called the bran, which

( = SV PUBLICATIONS | )
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represents about 13 percent of the grain. The aleurone layer Surroung i
3

endosperm, which is the largest part of the grain (usually about 85 percent),
. ' e)
The endosperm consists of storage cells containing starch granul?s embedde 5 T
a matrix of protein. The germ is the sprouting section of the grain. In Wheg, ?
comprises only about 2 percent of the seed, but contains 65 percent of the B 8To’u t ¢
vitamins and 33% of oil. P ) P
s
The endosperm consists of storage cells C(;ntaining starch granules embedde diy is
a matrix of protein. The germ is the sprouting section of the grain. In Wheay it 1‘;
comprises only about 2 percent of the seed, but contains 65 percent of the B groy, 8 &
vitamins and 33% of oil. ‘ ; of
Nutritive Value of Cereals P
Energy Protein Fat  Fibre  Minerals su
Food crop (kCah (9 & @ @ h
Raw milled 362 6.8 0S5 1.0 06
rice h) Bl
Wheat 348 18 1.5 20 15 th
Chick pea/ 360 171 53 3.0 30 slo
Gram ; i) Ba
Cowpea 323 24 1.0 38 32 z
Red gram s Tty e Tl W Ix
: pul
RICE__ : k) Sti
Rice the major carbohydrate of rice is starch which is 72-75 percent. Protein glu
content of rice is 7 percent. - I) Re
uni

Nutritive value of Rice
When it comes to caloric content, calories per 100 grams of rice amount to 130. e
Beyond the calories in rice, knowing all about its nutritional values is important as pDifferent
well. Hence, here are nutrition facts about 100 gms of rice. 4 Ric
: - - pro
’ Rice Nutrients (100 grams) Values v " Iliic
[Carbohydrates 28 grams ale
bran|
Fats 0 grams g
Protein 2 grams 4 Parc
Sodium 1mg ;C:d
Potassium d 35 mg WHEAT
Types of Rice Wheat
The different types of rice are: in glutamic
a) Long-Grain Rice: These grains of rice are about 4-5 times longer than they riboflavin, ni
are wide, and don’t tend to clump together when cooked. also a good s
b) Medium-Grain Rice: About 2-3 times longer than their width, these types :
of rice can be chewy and tender, and often clump together. st
¢) Short-Grain Rice while a smal
puffed whea

d) Often mistaken for medium-grain rice, this variety is slightly longer than it VA
is wide, and clumps together easily. products incl

i £ SV PUBLICATIONS B,
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prepared in a unique way; rather than

wn rice, the outer shell is left on while

Et]rr;:j :{fciled. Then the outer shell is taken off for a less

; - g Nt-dense variety of rice.

f Po'hshed rice: Polished rice is rice thai has been milled, which effectively
strips away much of the protein and vitamin content. Traditional white rice
s nsidered a polished rice, and therefore Jess nutrient-dense than other
varieties. ‘

8 BEOWD SRCE: 1.3r0wn Tice is rice in which the inner husk is not removed
G e ha_sﬁt been milled and thus provides a much higher content
of fiber and nutrients. It is unpolished whole grain which contains 100
Perce].‘t bran, germ and endosperm constituents. Brown rice is nutritionally
superior to hand pounded rice, under milled and polished rice because it
has hxg}}er amounts of protein, dietary fibre, vitamins and minerals.

h) Black rice: It ha- o very high concentration of anthocyanins, which gives it
the black color. It is high in nutrients and relatively rare, this rice variety is
slowly becoming popular in our Indian cuisine,

j) Basmatirice:

j) Traditionally grown, found and used in India, for making biriyanis and
pulaos, Basmati'rice is a long-grain variety with a very delicate texture.

k) Sticky Rice: is a rice variety primarily grown in Asia, also known as
glutinous rice.

1) Red rice: Red rice is similar to black rice in that it is colored due to its
unique anthocyanin content. ~is provides: the red color to the husk, which
can either be partially or fully removed before preparing this type of rice.

Different Types of Rice Products .
A Rice flour: Rice starch granules are quite small and are embedded in a
protein matrix. It is used in puddings, ice creams and custard powder.
A Rice bran: Bran includes several sub layers within the pericarp and the
aleuronic layer. Bran is a good source of antioxidants. Oil is taken from rice

bran.
A Broken rice: It is mainly used in making upma. :
A Parched rice products: This includes parched rice, puffed rice and flaked
rice. They are easily digestible and hence good for children and old people.
It adds variety in the diet. Rice flakes are a good source of iron.

WHEAT : ,
Wheat grains are ovoid in shape rounded in both ends. Wheat proteins are rich
in glutamic acid and low in tryptophan. Whole wheat is a good source of thiamin,

riboflavin, niacin, folic acid, calcium, phosphorus, zinc, copper and iron. Wheat is
also a good source of fiber.

0 ParbOi'JEd Rice: This is a type of rice
removing the outer hull to cook bro
this rice is steamed
clumpy and more nu

Wheat is consumed mostly in the form of flour obtained by milling the grain
while a small quantity is converted into breakfast foods such as wheat flakes and
puffed wheat. Wheat is milled to produce flour which is used to make a variety of
products including bread across the world.

( £. SV PUBLICATIONS )
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Wheat contains a protein called gluten which is necessary for the basjc Stry
in forming the dough system for bread, rolls and other baked goods. Many (:‘t,
foods we consume on a daily basis such as bread, cookies, cakes, pies Pﬂm'

“\

!

cereals, crackers, pasta, flour tortillas and noodles are all made from wheay f oy
r
Nutritive Value of Wheat per 100 gm grain

Nutrients e Amount

Caloriés ~ .. = 7% -34pkeal WAL u

BTN )

et e YYater . S5l S LD S
Protein 132 ¢

s Carhs’ e T SR A

Sugar " o P o e gt e

Fibre Lo Glal0 g ) o R

25

Fat i 3 g oy 2l

BT Satoratea D7 O i e
Monounsaturated L. 028¢

" Polyupsaturated | AMIg L
~ Omega-3 Sl e R0 gRe s
Omega-6 | 1.09g

Product of Wheat
A Whole wheat flour: It contains the finely ground bran, germ g

endosperm of the whole kernel. It is used in making chapathis, puris, why

wheat bread, etc.
A  Wheat bran: Wheat Bran is a concentrated source of insoluble fibre a

provides health benefits.

4 Wheat germ: It is a great source of vegetable protein, along with fiber a
healthy fats. It is also a good source of vitamin E, magnesium, thiamip
folate, potassium and phosphorus.

A Wheat rava: Broken wheat or wheat rava is used in the making of upn,
bisi bela bath, pongal, etc.

A Wheat flakes: They are used as breakfast cereals. They are packed wj
dietary fibre and most varieties are fortified with numerous essent;
vitamins and minerals. ;

A Maida: It is also known as refined flour. e bran and germ are separated
making white flour or maida. Maida bakes uniformly into a loaf of greate
volume and it is more bland in taste and more easily digested. e more th
refinement, the lesser the nutritional quality. !

A Semolina: It is coarsely ground endosperm and its chemical compositionk
similar to that of white flour. Macaroni products: ese products, are als
called pasta. ese products include macaroni, spaghetti, veripjéelli an
noodles. : , b

4 Qats: Oats are whole grains. Both the bran nor germ is removediin differen
forms of oats and hence all forms like oat meal, oat flakes and 'oat’bran a
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A

nutritious. In oats there are sj

. gnificant amounts of beta glucam, <oluble
fibre which reduces serum cpy]

esterol.
Barley: Bafley malt is used in bakery, processed foods and in vinegar and
syrup making.

Health Benefits of Cereals

1.

6.

7.

Good source of energy: When we consume food that is low in nutrients,
therealls a chance that our body will deplete encrgy quicker than it should.
i(x:'\et:egr :t :‘1: c:rfgfs)dmsource 1of nutrients. This contributes to the fact thTt
eve ' di ] p 1 . vels
throughout the ) Tyday diet can help you retain your energy leve
Gooq fon.' kids: Ch.ildren need a lot of nutrients in their day to day life.
ConSIdefmg the activities they like to indulge in, nutrients are important to
k.eep their energy levels intact. Eating cereals every day also ensures that the
kids consume approximately 10% of fiber everyday.
Good source of fiber: Fiber is essential for the optimum functioning of the
body. O.NC of which is preventing heart disease which can be fatal.
Consuming enough fiber per meal can reduce the risk of heart blockages
and also aid in digestion.
Rich in vitamin: Vitamins are essential in maintaining healthy bones.
Calcium and vitamin D 80 hand in hand to ensure the integrity of bones.
Cereals, rich in calcium and vitamin D will help you strengthen the bones.
This, in addition, will prevent the premature aging of the bones.
Rich in proteins: The human body requires proteins to build muscles and
tissues. They are also important for skin, cartilages, bones, and blood.
Different cereals contain different level of protein. When your body lacks
proteins, a sure way to bridge that gap is adding breakfast cereals to your
diet.
Rich in minerals: Just like vitamins and proteins, our body requires
minerals to grow and stay healthy. Minerals provided by cereals helps
generate hormones, keep our heartbeat steady, helps transmit nerve
impulses and keep our bones strong. Cereals contain minerals such as
magnesium: helps in nerve and muscle function; potassium: helps in
lowering the blood pressure. Calcium: helps keep the bones strong.
Prevents heart diseases: Fatty foods can lead to heart diseases. Eating street
food dipped in unhealthy oils will lead to premature heart attacks.
Unhealthy eating habits can also cause the arteries of the heart to biock
because of the accrued fats. Ingesting food that has appropriate amounts . -f
fat is beneficial. Only the fats that our body requires to function is
essentially provided by whole grains and cereals. '
Help keep healthy sugar levels: Food rich in carbohydrates makes your
glucose levels skyrocket. Adding cereals and whole grain food can help
maintain blood levels and decrease the neec ‘or cating at short intervals.
Helps in easy bowel movement: With the increase in age, it becomes hard
for the body to process food. Cereals, high in fiber, help with a healthy
bowel movement and also keep your weight in check. A regular bowel

movement also prevents constipation.
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10. Aids in maintaining weight: Cereals are less in calories. Their st
complex, taking more time to get processed in the system e]iminatur
feeling of wanting to eat more. Maintaining weight while consumjp, e
and whole grains every day can keep you satiated and less prone to(};
eating.

1.2.1 Millets

Definition

Millets are small grained cereals belonging to the family Gramineae apgy t
include major millets and minor millets. Millets are quite important from the =
of food and nutritional security at regional and house hold level.

In India’s dry lands, they play a significant role in meeting food and foq
requirements of farming communities. Millets are found to have high nuty
value comparable and even superior to major cereals with respect to pro
energy, vitamins and minerals.

They are also rich sources of phytochemicals and micronutrients. Since mille
gluten-free, it is an excellent option for the people who are suffering f
atherosclerosis, diabetics and heart disease.

In the face of increasing population and stagnant wheat and rice producti
millets can be a promising alternative in solving the problem of food insecurity
malnutrition, because of their sustainability in adverse agro-climatic conditio
These crops have substantive potential in broadening the genetic diversity of
food basket and ensuring improved food and nutrition security.

Structure of Millets _

All millets have a single layer aleurone that completely encircles t
endosperm. The aleurone cells are rectangular with thick cell walls, and thg
contain protein, oil, minerals and enzymes. The peripheral corneous and flow
endosperm areas are beneath the aleurone, in that order. ‘ '

Caryopsis (grain)
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N atritive

Types
A

——— e e

Value of Millets
NU TIONA
WAlllet Tmlol%“ﬁl'..clﬂTENT IN MIF:;:;ETS
; (in lcium Minerals - Protein
Pearimilet | 1og ""3";" e s L
thingeb millet - | 39" [T 3 e e i oo
odaltmllet 3R s ey 364 7;
Prosomillet " g g iy ..-...1:6.....[___.{3.-_2.,” w2
Kodomillet | "g5 755 R EBL el =
thtlemllle_t ‘O3 B 7 15 w ------ = Z ---------- 77
Source: Millet Network of India = -

Pearl Millet / Bajra /Kambu: India is the largest producer of Pearl millet. is
millet is an excellent source of phosphorus which is essential for the
structure of body cells. It has the same quantity of protein as wheat. |

Finger Millet / Nachani / Kezhvaragu: It is also known as finger millet, ragi
and red millet. It is well known in Southern India. is millet is rich in protein.
e major proteins of ragi are prolamins and glutelins and they appear to be
adequate in all essential amino acids. Ragi is rich in minerals especially
calcium with good source of iron. The malted ragi flour can be used along

. with germinated green gram flour to formulate a high calorie-dense

weaning food having excellent nutritional qualities. Ragi our can be used
with milk beverages.

Foxtail Millet /Kangni / Thinai: Foxtail millets are rich in iron and pest-free.
Foxtail acts as anti pest agents which helps to store the delicate pulses like
green gram.

Kodo millet/Kodra/Varagu: Kodo millet contains high amount of
polyphenols which acts as an antioxidant. It is rich in fiber and low on fat.
Little Millet / Kutki / Saamai: The seeds are smaller in comparison to other
millet such as foxtail millet. Little millet has high amount of iron content
and fiber like Kodo.

Barnyard Millet / Jhangora / Kuthiravali: Barnyard millets are good source
of fiber, phosphorous as well as calcium.

‘Sorghum /Jowar /Cholam: Sorghum is mostly cultivated due to its high
fodder value. Sorghum is rich in nutrients with high amount of protein,

unsaturated fats, fiber and minerals such as phosphorus, calcium,
potassium and iron. . :

Health benefits of millets
The various health benefits of millets are:

1.

Healthy heart: Millets are rich in magnesium which helps to lower the
_blood pressure and also decreases the chances of strokes, heart attacks and
antherosclerosis.
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2,

Primary Processing .
© Primary processing of cereals e main purpose of primary processing

®

. After milling of the grain, the products can be dascribed

v,

gh amount of fiber found in Millet hclps

Balance c"illolcsterol level: The hi

lower the cholesterol. : : :
Prevent diabetes: It helps to reduce the risk of Type 2 diabeteg ag

possesses an adequate amount of magnesium._ ol
Assist digestion: Since millets are rich in fibre, it helps to enhang, ”
gastrointestinal health and eradicate the ailments such as excess b

constipation, cramping and bloating. - e :
Prevent cancer: Research shows that fibre is the simplest way to Prevent

outbreak of breast cancer in women. Since millets are rich-in fiber, it ¢

-prevent occurance of breast cancer.

Detoxication: Millet contains antioxidants which help to neutralize the fre
s from the liy,

radicals that can lead to cancer and also clears up the toxin

and kidney. :
Respiratory health: Research shows that Millet helps to improve y
respiratory health and also prevent asthma. Replace rice or wheat wj

millets in preparations such as: Sambar rice , Curd rice, Upma, Kozhukaty
Pongal, Idli ,Dosai ,Adai.

.2.2 Processing of Cereals]

whole cereal grains is to separate the outer layers of the grain from the inry

section.
When the grain is milled to produce white our, the germ and the bran g

discarded. » : -
The milling process grinds and pound£ the grains.

The process used for milling each grain type is slightly different. '
lagcribed in the followiy

Ways-' hth . ""A";";'«;-,';'-l:‘,i.f"tl ‘.,"m 2
Wholegrain or wholemeal products means the
been used that is the bran germ and endosperm. Because the g

component in the germ can go rancid after a time, wholemeal product

;vhble :)of__ the gram ha

)

can develop off flavours.
_ Refined products refer to products made only from the endospem

(starch). The bran and germ are removed. Refined products have:
longer shelf life but are nutritionally poor because they contain most
carbohydrate. X I Py

Enriched products have vitamins and rrlligefalsadded; usually to giv
them similar nutritive properties to wholemeal pfodugts, but withot

4

the fibre content. 3 :
~ Flour is the powdered form of the grain after grinding or milling.
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5 ﬁz:alr:: z:lor.e lCOaI'SQIy-ground prOd UCt than flour.
¥ then delnfl:::t(-:mk Products have been cooked, or partially cooked,
! €d. When reconstituted they require very little

reparation ti .
P par s Examples include instant porridge, quick-cook rice
and instant Asian style nood]

e SEodge

es.
gecondary Processing
rocessi ‘
Gecondary Pprocessing of cereals secondary processing of cereals results in a
variety of products.

The main products are as follows:

© Breakfa§t cereal production may involve other process;es such as rolling
and baking to make flakes. Eg. Wheat flakes

© Bread and other -bakery items such as savoury crispbreads, sweet biscuits,
cakes .and pastries require the additional processes of sifting, mixing,
kn-e.admg, Proving and baking. Some breads and cakes are leavened with

~ raising agents such as yeast and baking powder.

0 Extn.xded snack foods — commercially produced using a dough or batter
that is extruded and cooked into novelty shapes. Eg. macaroni. '

@ Pasta is formed from our-based dough and formed into shapes by hand or
machine. '

© Noodles and dumplings are manufactured from our-based doughs and
shaped, then simmered or poached in liquid. '

Milling of Cereals
Cereal processing is complex. e principal procedure is milling, i.e., the grinding
of the grain so that it can be easily cooked and rendered into attractive foodstuff.
The steps involved in the process of milling are: :
© Rice is passed through two stone rubber discs rotating at different speeds
- and by shearing action on the grain, the hull is pulled away.
© Thisis then milled in a machine called pearlor to remove coarse outer layers -
of bran and germ by the process of rubbing, resulting in unpolished milled
rice. : ;
@ Unpolished rice is liable to develop rancidity and so it is next polished in a
brush machine which removes the aleurone layer and yields polished rice.
© Sometimes the polished rice is further treated in a device known as trumbol
~ to give a coating of sugar and talc to produce a brighter shine on the rice. e
percentage of losses of different nutrients during milling are: protein 15
- percent, fat 82 percent, thiamine 85 percent, riboflavin 70 percent and
- pyridoxine 50 percent. ; i e
0 The degree of milling determines the amount of nutrients removed.
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rtially boiled in the hyg) .

Parboling
o |
tritional prole and Changt_-i

Parboiling is a process
makes rice easier to process

in which rice has been pa
by hand, boost its nu

lexture.

Conventional process
This consists of the following steps:

® Steeping paddy in cold for 2 or 3 days in
'@ Steaming of the soaked paddy for 5-10 minutes,
©® Drying in the sun. !
Hot soaking process
This consists of the following steps:
© Soaking of paddy in water at 65-70°C for 3-4 hours.
© Draining of water and steaming of soaked paddy in the same vessel for 5

Jarge cement tanks.

minutes.
© Drying of the paddy in the sun or in mechanical driers.

.

Advantages of parboiling
' v Dehusking of parboiled rice is easy.
v " Milled parboiled rice has greater resistance to insects and fungus.
v Loss of nutrients due to the removal of husk and bran in milling a
- decreased. .
v Loss of water soluble nutrients due to washing of rice is less in parboile

rice compared to raw rice.
v Parboiling improves digestibility.

Malting of Cereals
Malting is a controlled germination.process, which activates the enzymes of th

resting grain resulting in the conversion of cereal proteins and othe

macromolecules.

Generally, barley is used in the production of malt. Other grains used in the
preparation of malt includes wheat, jowar and ragi.

The process of malting of cereal grains consists of the following steps:

1. -Selection of grain and cleaning.
2. Steeping in cold water for 36 hours with 2 to 3 changes in water.

3. Germination: The grains are spread on wire mesh trays and kept for 3 days
Water is sprinkled over each of these trays.

4. Kilning: The germinated grains are dried at slow rate on kilns. Amylas
rich food (ARF).is germinated cereal ours which are extremely rich in the
enzyme alpha-amylase. ARF are excellent weaning foods because the
reduce the bulk of weaning fuuds and are energy dense.

( £ SV PUBLICATIONS =3




5,50 (NUTRITION AND DIETETICS) | 17

Malt is used in co
malted milk confectioy
brewing.

mmercial proprietary foods, breakfast cereals,
laries, infant foods, bakery products and in

Cereals Cookery

Gelatinisation: Starch

Tary suspension with the starch tendihg to settle
llowed to stand,

heat i : i
When ed with water, the grains absorb water and swell. is process is

called as gelatinisation_

Gluten fOl‘mati.on: Although all cereals are more or less similar in protein
Cof‘tent' the unique presence of glutelin and gliadin in the wheat makes it
suitable for certain recipes. Glutenin or glutelin is the protein which gives
toug‘hness and rubberiness to gluten. Gliadin gives elasticity. Due to its
eIastlc. p‘r Op?m'e o }h e dough can be rolled to prepare chapathi or poori.

Dextrinisation: Dry heat also brings changes to starch granules through a
process Known as dextrinisation. If a starch product is subjected to dry heat,
carbOhydr?te compounds called dextrins are formed. When these are
dissolved in water they have a sweet taste. Colour and avor changes also

occur. Extensive dextrinisation reduces the‘thickening power of starches.
Eg. Toasted bread. 3

-~

Fermented Cereals Products

The term fermentation refers to the breakdown of carbohydrates into simpler
_ substances. g

The advantages of fermentation are:

%

o

o @

03
g o

Flavour and texture of the product are improved.

Vitamin B and C content is increased.

The product is easily digestible.

Acid by- products formed during fermentation inhibits the growth of
harmful microorganisms. _ :

It provides variety in the diet.

Some of the fermented cereal products are: Idly, Dosai, Dhokla, Appam,
Bread.

- ROLE OF CEREALS IN COOKERY:

1.

2.

=

Cereals are used as thickening agent, eg. corn flour in custard, corn flour in
white sauce and macaroni in soups. ;

Cereals are used as coating agent, eg. maida paste in cutlets or bread crumbs
in cutlets. ‘
Cereals are used in sweet preparations, eg. rice payasam and wheat halwa.
Malted cereals are used in the preparation of beverages and weaning mixes.
Cereal products like corn flakes and rice flakes are used as ready to use
foods.

& 4. SV PUBLICATIONS 9




6. Fermented foods made from cereals are used as breakfast foods X

eg. idli, dhokla.

1.2.3 Breakfast Cereals|

Breakfast cereals have been defined as
© Processed grains for human consumption

© One or more of the cereal grains or milled fractions therefore are %
major constituents of all breakfast cereals, approaching 100% in the case
cereals for cooking. The proportion drops well below this in many ready,
eat cereals, and to less than 50% in pre—sweetened products. They are
primarily from corn, wheat, oats, or rice and usually with added fl,,

and fortifying ingredients.

Classification : 3
Ready-to-eat (RTE) cereals are made primarily from corn, wheat, oats or

usually with added flavour and fortifying ingredients. Breakfast cereals
classified into two major categories: hot cereals and RTE cereals.

Hot cereals are made primarily from oats or wheat nevertheless; hot cere
from corn or rice are produced in relatively small quantities. Hot cereals req
cooking at home before they are ready for consumption with the addition of eit
hot water or milk. "

The processing of RTE cereals involves first cooking the grains with flavo
material and sweeteners. Sometimes more heat stable nutritional fortifying ag
are added before cooking. ‘Most RTE cereals are grouped into eight gen
categories: ‘

Flaked cereals

Gun-puffed cereals

Extruded gun puffed cereals
Shredded whole grains

Extruded and other shredded cereals
Oven puffed cereals

Granola cereals

Extruded expanded cereals

(OBOBORBONORGRONG

: 1.3 Sugars|
@d Sugar is a carbohydrate and the simplest form of one. It's found in man

different foods - fruit and vegetables contain simple sugars. Cereal grains,-ruq:
vegetables and tubers are made up of starches, these are complex chains of man|

su:g”ar molecules ¥ your body breaks these chains down into their simplest fom
P — .

X glucose.
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Gugar is an important source of ener

> g in the Tormm of Pltcos i o
orgfiﬂs' All parts of your body - brain, h
to function-

portant source of energy for our cells and
€art, muscles and liver - need this energy

‘ w_:i%r;n~?f glucose that energy is transported in the bloodstream as
“blood sugar_ for distribution around the bo -

i

dy,
Types of Sugars
There are several types of sugars, which are categorized based on their chemical

e —————

structure and properties:
e S p—— »

Monosaccharides

M“X Source of energy for the body, found in fruits, honey,
and other carbohydrate-rich foods, T

v Fructose - Found naturally in fruits, honey, and 1 some vegetables. It is also

used as a sweetener in many processed foods.

v Ga.lactose‘ - Produced when lactose (milk sugar) is digested,
Disac des

v Sucrose - Table sugar, found in sugarcane and sugar beets.

v Lactose - The sugar found in milk and dairy products.

v Maltose - Formed when starch is broken down, such as during the malting
of grains. '

Oli%)_gggljn‘.des
Inulin - Found in many plants, including chicory, onions, and bananas.

v ’_Fructooggosacchaﬁdes (FOS) - Found in foods like bananas, onions, and
whole wheat.

Polysaccharides
v Starch - The main storage carbohydrate in plants, found in foods like

potatoes, rice, and wheat.
v Glycogen - The storage form of glucose in the human body, primarily in the
- liver and muscles. ;
¥ Dietary fiber - Includes cellulose, hemicellulose, and pectin, which are not
digested but provide health benefits. .
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1.3.1 Stages of Sugar Cookery

mel always begins with heating anci .
llizing it according to need, DUrith’
5 §

Making Sugar Syrups and cara
ordinary granulated sugar and recrysta
heating process the sugar first dissolves into syrup-

ature gets higher the syrup begins to thicken. As the temperaIL

As the temper / : '
gins to caramelize o, \

continues to rise and the water evaporates, the sugar be
a darker color.

As long as there is a lot of water in the syrup mixture th.e temperature v .
raise much above the boiling point. As the water begins to evaporat, b
temperature of the mixture also begins to rise. As the water continues to eVapor,
the temperature continues to rise. When most of the water has evaporategy 0
temperature of the syrup will begin to rise rapidly. At 3200F there is no water lefy
the sugar is melted and begins to caramelize, and the sweetness starts to decre,
The hotter the caramel gets the darker it becomes, and the deeper and less gy,

the flavor becomes.

Basically, temperature and the chemical interaction between a given compor,
and the water molecule determine the component’s solubility in water. Sucrose,
be kept in solution in pure water at temperatures between 0 and 140°C
temperatures above 100°C, pressurisation is necessary to achieve the solubility. ]
relatively high solubility of sucrose is an important parameter for its bulking eff
in many foods and beverages. The dissolved sugar increases the viscosity of waj
based solutions or mixtures, resulting in enhanced mouthfeel. Dissolved sy
lowers the freezing point of ice cream by preventing the water molecules fr
combining to form ice crystals, which slows down the freezing process. The fro,
water crystals no longer in solution increase the sugar concentration in {
remaining solution and lower the freezing point even further. In bakery produyg
the solubility, or hygroscopicity, of sugar makes it compete with flour proteins
starch granules for the available water, which minimises gluten formation g
decreases gelatinisation of the starch. This makes the final product more moist &
tender, and the hygroscopicity of the sugar ensures that it remains that way long
Mixing glucose or invert sugar with sucrose increases the solubility of
combined sugar matrix \and allows for production of products with higher to

sugar solids than when using single components.

Candy making is the preparation of candies and sugar confections. Cani
making includes the preparation of many various candies, such as hard candi
jellybeans, gumdrops, taffy, liquorice, cotton candy, chocolates and chocold
truffles, dragées, fudge, caramel candy and toffee.

Candy is made by dissolving sugar in water or milk to form a syrup, whichi
boiled until it reaches the desired concentration or starts to caramelize. The typet
candy depends on the ingredients and how long the mixture is boiled. Cant
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ke stages are named as
(hermometers became in use. The "thread"
cooling @ little syrup, and pulling it betw
correct stage is reached, a thread wij form

stage is the first stage which is tested by
een the thumb and forefinger. When the
- This stage is used for making syrups.

For subsequent stages,

3, a small spoonful of syrup is dropped into cold water,
and the characteristics of

i3 the resulting lump are evaluated to determine the
concentration of the syrup. A smooth lump indicates "ball" stages, with the

corresponding bardness described. At the "soft crack" stage, the syrup forms
threads that are just pliable. At the "hard crack" stage, the threads are brittle.

The final texture of candy depends on the sugar concentration. As the syrup is
heated, it boils, water evaporates, the sugar concentration increases, and the boiling
point rises. A given temperature corresponds to a particular sugar concentration. In

general, higher temperatures and greater sugar concentrations result in hard, brittle
candies, and lower temperatures result in softer candies. These "stages" of sugar
cooking are given in following table

The Seven Stages of Cooking Sugar

Thread 230° 10234°F The syrup spins a soft, ioase, short thread.
Types of candy: syrup
T R
I Soft Bl miRRIMCTY |, Types of condy: tudge, andant. and butter creama
L A = -‘,.-:» Wi o ; ] 2 {» :
2aeep MO SYTUp forme @ frm, but o6 pllable, sticky betl.
I Firm Ball 244°t0 248°F i3 :

I HordBall . .

280°10288°F

The synsp forms o hard, sticky ball. s
Types of candy: nougats ond divinity - b “"'-:"_._.‘

Z10°to 200°F

Tho syrup forms langer strands that are firm,
but yet remain pliable.

Types of candy: tolfee and buttarscoteh

The syrup forme stiff strands that are frm o

il g Types of candy: lolipeps, brittia,and

mmmm.mt-mm
dark amber brown. Rt forma hard strands that

© i a0ctedeP €
Types of candy: caramwisond pralines

1.4 Jaggery)| _
]éggery is a type of traditional unrefined sugar that is commonly used in South
Asian cuisines. Here are some key details about jaggery and its culinary uses:

What is Jaggery?
v’ Jaggery is a solid, unrefined sugar that is made by boiling and solidifying
the juice of sugarcane or date palm.

@
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v It has a deep, caramelized flavor and a charactern?uc go'lden-brown colo,
v Jaggery is minimally processed compared to white refined sugar, re(,.

more of the natural nutrients and minerals present in the Origing| g Ll]r.
)

juices.

Culinary Uses of Jaggery . S

v Jaggery is widely used in South Asian cuisines, especuﬂly in India, Paki!ta,.
Bangladesh, and Sri Lanka,

v Ttis used to sweeten a variety of savory and sweet dishes, including Curr

chutneys, sweets, and beverages.
v Jaggery is a common ingredient in traditional Indian desserts like halwq
laddoo, and jalebi.
It is also used to make syrups, marinades, and pickles.
v Jaggery can be used as a substitute for white sugar in baking, though jt my
impart a different flavor profile. :

<

Varieties of Jaggery
v Jaggery can be made from different plant sources, including sugarcane, dy,
palm, and coconut palm.
¥ The color and flavor of jaggery can vary depending on the source plant a
the production process.
v Common varieties include sugarcane jaggery, palm jaggery, and cocony
jaggery, each with its own distinct characteristics,

-4.1 Manufacturing of Jaggeﬂ
The manufacturing of jaggery involves several traditional and labor-intensiy,
steps. Here's a detailed overview of the process:

1. Harvesting and Extraction e

v' Harvesting: Sugarcane or date palms are harvested when they reag
maturity. The cane or palm sap is collected for processing.

v' Extraction: For sugarcane, the harvested stalks are cleaned and crushed f,
extract the juice. For date palms, the sap is collected from the flower buds,

2. Clarification =
) - ¥ Juice Filtering: The exiracted juice contains impurities and suspended
: particles. To clarify it, the juice is filtered to remove dirt and debris.

v' Clarification Agents: Sometimes, natural clarifying agei\ts such as lime or
alum are added to help settle impurities. These agents are then removed by
skimming the surface.

3. Boiling

v' Initial Boiling: The clarified juice is poured into large, shallow pans o
boiling vessels. It is heated to evaporate excess water. The boiling process s
done over a fire or in a specialized boiler.
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Juice is continuously stirred to prevent burning

ensure i
and €Ven concentration During this stage, impurities that have
floated to the surface are skimmed off

v Thickening: As the juice bojls
syrupy consistency. This sta
overcooking or burning,

v Testing: The concentration is tes
include using a small sam
thermometer to monitor the te

5. Solidification :

dCopine. and Molding: Once the syrup reaches the desired consistency
e = the Zcoft ball” stage), it is poured into molds or spread out to cool
Z?d solidify. The syrup is usually poured into rectangular molds or circular

SCS.

¢ mapg: Forblock Jaggery, the syrup is poured into large molds, and for
granulated or powdered forms, it may be spread out on a flat surface and
allowed to cool and solidify before being broken up or ground.

6. Packaging - :
v Breaking and Grinding: Once solidified, the jaggery blocks are broken into

smaller pieces or granulated. If making powdered jaggery, the pieces are
ground into a fine powder. ‘

. it thickens and starts to concentrate into a
g€ requires careful temperature control to avoid

ted periodically. Traditional methods
Ple to check the consistency or using a
mperature.

v Packaging: The jaggery is packaged in airtight containers or wrappers to
prevent moisture absorption and contamination. Proper packaging ensures
its shelf life and quality.

7. Quality Control

v Inspection: The final product is inspected for quality, including color,
texture, and taste. Any impurities or defects are removed:

v Testing: In some cases, further tests may be conducted to ensure there are
no harmful residues and that the product meets the required standards.

. Key Factors in Jaggery Production

¥' Sugar content of the plant juice - Higher sugar content leads to a better
quality jaggery.

v Boiling and evaporation time - Precise control over the boiling and
evaporation process is crucial. '

v Cooling and solidification - Gradual cooling and controlled solidification
help achieve the desired texture. .

v Cl|ea'nlmess and hygiene - Maintaining cleanliness throughout the
-man‘u'facturing process is important.

— T
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1.4.2 Cookery of Jaggery

tener made from sugarcane juice or daye -
flavor. Cooking with m
s

Jaggery is a traclitional swee ‘
often used in various cuisines for its rich, caramel-like
adds depth and complexity to dishes. Here are some cOmmon ways to g, i;
’ L

in cooking:

1. Jaggery Syrup:
Ingredients: Jaggery, water
Instructions:
v Break jaggery into small pieces.
v Dissolve the jaggery in a pan with a little water over low heat.

v Stir continuously until the jaggery completely dissolves and the g

thickens into a syrup.

v Cool and store in a jar. Use as a sweetener for drinks or as a toppy,

desserts.
2. Jaggery Rice (Chakkara Pongal):
Ingredients: Rice, jaggery, milk, ghee, cardamom, nuts (cashews, almondy)
raisins
Instructions:
v" Cook rice in milk until tender.
v Add jaggery to the cooked rice and stir until melted and well comb,
v Inaseparate pan, heat ghee and fry nuts and raisins until golden by
v Add the ghee, nuts, and raisins to the rice and mix well.
v Sprinkle cardamom powder before serving.
3. Jaggery Chutney:
Ingredients: Jaggery, tamarind paste, chili powder, cumin powder, salt
Instructions:
; v Dissolve jaggery in a little water over low heat.
| v Add tamarind paste, chili powder, cumin powder, and salt.
v Simmer until the chutney thickens slightly.
v Cool and serve with snacks or as a side dish.
4. Jaggery Cake:
Ingredients: Flour, jaggery, butter, eggs, baking powder, milk, vanilla extw
Instructions:
Preheat your oven and grease a baking pan.
Melt jaggery with a bit of water and let it cool.
Cream butter and jaggery together until light and fluffy.
Add eggs one at a time, mixing well after each addition.
Mix flour and baking powder and add to the wet ingredients altem

with milk.

by S SN
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v Pour into the prepared pan and bake until a toothpick inserted comes
out clean.

v'  Cool before serving.

mgrednents Besan (gram flour), jaggery, ghee, cardamom, nuts (optional)
Instructions:

v Heat ghee in a pan and roast besan until it turns golden brown and
releases a nutty aroma.

Add jaggery and mix well until it melts and blends with the besan

Stir in cardamom powder and nuts if using.

Allow the mixture to cool slightly, then shape into small balls (ladoo).

v
v
v

Tips for Cooking with Jaggery:

A Texture: Jaggery can vary in texture from soft and sticky to hard and
crystalline. You may need to adjust the amount of liquid in your recipe
based on its texture.

A Flavor: Jaggery has a distinct flavor that can be stronger than refined sugar.
Start with a smaller amount and adjust according to taste.

A Storage: Store jaggery in an airtight contéﬁner in a cool, dry place to prevent
it from hardening.
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ULTIPLE CHOICE QUE_S_T_}_(_)_ljsl

Which of the following has highest protein content ? [ifs
a) Bajra b)Ragi  c) Wheat d) Oat ‘

__is the outer layer of the kernel. . [ : g
a)Bran b)endosperm  ¢) germ d) Epidermis ‘
Cereals are deficient in amino acid. k o
a) lysine b) methionine ' c) cysteine d) germ |
Parboiling reduces the loss of vitamin B )
a)A b) B c)C d)D |
The process of removing bran and germ is called as . ® a2

a) milling b) parboiling : c)malting  d) boiling

Which of the ___ components are major nutrients in our food? . [ d

a) Carbohydrates b) Lipids and Proteins =

c) Vitamins and Minerals  d) All of the above

Which of the following food components is required for the ed |

growth and maintenance of the human body? :

a) Proteins’ b) Vitamins - c¢) Minerals d) Both (a) and (b)
used as preservatives in jams and jellies. - [ b

a) Salt b) Sugar c) Vegetable oil d) Jaggery

[FILL IN THE BLANKSI

If a starch product is subject to dry heat, it is calledas . (Gelatinisation]
Pulses give calories per 100 grams is | . (340)

Soyabean contains about percent of proteins. (42)

The food components give energy to our body. (Carbohydrates
Eating a diet keeps us healthy and protects against chroni
disease. (well-balanced)

10 grams jaggery provides calories of energy. (38)

used as preservatives in jams and jellies. (Sugar)

8. Crystallisation of sugar is used in preparations of - (Ladoo)

C
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oo USES & LEGUMES NUTS & OIL SEEDS AND FATS & OILS

ul :
dur?::i * Legumes - Composition, nutritive value, nutrient losses
. & Processing, Importance. of germination and malting; anti
(NI [l o
?;:5 ;t gflseeds - Nutritive value, toxins and role in cookery
d.ch ils - Composition, nutritive value, properties- physical
;l(n i ;mlcal' fPI1Cﬁ°“S of oils and fat in foods
= SEYetOls Types and prevention

—
2.1 Pulses & Lﬁymesl

Definition
A legume refers to any plant from the Fabaceae family that would include its
leaves, stems, and pods. A pulse is the edible seed from a legume plant. Pulses

include beans, lentils, and peas. For example, a pea pod is a legume, but the pea
inside the pod is the pulse.

Pulses are edible fruits or seeds of pod bearing plants. Pulses are the edible
seeds of plants in the legume family. Pulses grow in pods and come in a variety of
shapes, sizes and colors. Different varieties of pulses are grown around the globe.
The major pulses or dhals which find important place in Indian diet are red gram
dhal, Bengal gram dhal, black gram dhal and green gram dhal. Some pulses like
Bengal gram, green gram, rajmah, soya bean dry peas are used as whole grams. A

legume is a plant or its fruit or seed. Well known ‘legumes include chickpeas,
channa and soyabean.

Structure of Legumes and Pulses

The typical legume seed consists of the seed coat (testa), hilum, lens, micropyle,
and embryo. Coloration of the seed coat can be black, brown, reddish, purple,
green, yellow, or mottled.

Legumes
b >, ,"-... .‘. -".‘-_ .\h -
N T A SR
P ‘? L AR
Soybeans Peanuts Fresh Peas Fresh Beans
e Pulses
Dry Beans Dry Peas Chickpeas Lentils 2

Pulses all have a similar structure, but differ in color, shapé, size, and thickness
of the seed coat. Mature seeds have three major components: the seed coat, the
cotyledons, and the embryo. The seed coat or hull accounts for 7-15% of the whole
seed mass.
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ANATOMY OF A BEAN SEED Plamale
Cotyledon scar

Micropyle

Testn

Cotyledons

Structure of Pulses

Structure of Legumes

1.1 Nutritive Value of Legumes & Pulses
tritious. They contain protein, fiber, g .
and zinc. They're also loy, in

Legumes are surprisingly nu
iron, folate, calcium, potassium, phosphorus,

calories.

The high lysine and folate content makes pulses perfect for making
composite flours with cereals. Pulses and cereal grains have simily, t
carbohydrate, fat, niacin, riboflavin, thiamine and vitamin B6 contents. y;,
pulses has higher protein, folate, iron, magnesium, potassium and zinc Contepy,

cereals

_ Pulses Protein Fat Calories
(gram/kg) (gram/kg) (kcal'kg)

Red gram 223 17 350

Bengal gram 208 56 3720

Green gram 245 12 3480

Masur : 251 7 3430

Bluck gram 240 14 3470

Pecas 197 (N 3150

Othcr pulses 220 12 3400

Source: Gopalaner al. (1996)

Nutrient profile (per 100g EP)

]

9
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.1.2 Importance of Germinatio

Whole pulses are soaked overnight, water should be drained away and
seeds should be tied in a loosely woven cloth and hung. Water should be sprink
twice or thrice in a day. In a day or two, germination takes place.
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Adantages of Germibation

‘Nutritive value is improved durin

g sprouting. .

During sprouting, minerals like calcium, zinc and iron are released from

bound form.

Vitamin C is synthesised during germination.

Sprouting decreases cooking time,

'I'kuck'lanm_g p(_)Wer of starch is reduced due to conversion of starch to sugars.
Germination improves taste and texture.

Germinated pulses add variety to the diet. ;

Forms of Pilses- .
Pulses are used in different forms such as:

Whole legumes

Decuticled split legumes with and without skin
Germinated or fermented pulses
Flour of pulses

Parched pulses like Bengal gram and peas

SOYABEAN

Soyabean with its high protein contents is considered as a substitute for meat
protein which is expensive. Soyabean has 42 grams of protein per 100 grams of the
product. Soyabean can be processed to obtain the following products:

1.

Soya flour: Soya flour is used in combination with wheat flour in
preparation of chapathis. It can also be incorporated in the batter used in the
preparation of bajji, vadai and pakoda. ,

Soya milk: The milk is prepared by grinding soaked beans with water. It is
then passed through a mill in a stream of water. e emulsion that is obtained
is filtered and transferred to a boiler and mixed with vitaminised margarine
to which sugar, salt, calcium and malt are added. e mixture is cooked for 20
minutes, emulsified and then dried.

Tofu: It can be used like paneer in various preparations. :

Textured vegetable protein (TVP): It is prepared using defatted soya flour
from which most of the oil and carbohydrates are removed. It is quick to
cook with a protein content compared to certain meats.

Soya protein isolates: Soya protein isolates are protein granules, isolated by
processing. It is fortified with vitamins and minerals and used as a
complementary food.

Soya Grits: Soya grits are made from lightly toasted soya beans that have
been ground into coarse pieces. e toasting brings out their pleasant, nutty

~ flavor.
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Roleof Pulses in Cookery ond vita nins B and improve the Quality, of

1. Pulses are rich in protein . %,
roteins. e .- d fibre content. \

2. EUISGS give satiety due {0 high ]?:;tz:;j; dhal sambhar and ragap,

. 1 d consl ]

3: Pulses improve flavor an@ = o qd Dosai batter

4. They contribute t0 fermentat10n u;l Ii];;illetC-

5. They are used in snacks like Sundtc;d S'ia;ﬂ

6. They are used In salaceiee Sp;;‘;i payasam and sweets like Mysore

7. ;H;ey are used in desserts like dha' ; i | pakaIt
adoos. , S flour i :

8. They are used as thickening agents, Eg':eﬁlg;llgapow dersm Bavies,

9, Roasted pulses are used in chutneys an ¢ :

10. They are used as seasonings

and curries.

i ulses ' :
Hea11.th gzgilﬁf:roi:ur Heart: Pulses are high in fiber .and potassium which g g
in lowering blood pressure .nd reducing the risk of 'he.art diseases.
2. Lower Risk of Diabetes: Pulses ar a low-glycemic index food, Inclyg;
pulses in the diet can make it easier to manage the b]o?d sugar : Z
3. High in Protein: Pulses also make a healthy and inexpensive sourg
protein. b
4. Good Source of Folate: Pulses also ar€ a good source of folic acig ,
vitamin needed to produce and maintain new cells. :
5. Pulses can help maintain and lose weight: The fibre in pulses increag g,
satiety value and helps in reducing and maintaining weight.
> 1.3 Anti Nutrituonal Factors of Pulses
Trypsin inhibitors

> Trypsin inhibators are proteins that inhibit the activity of trypsin in the g

and interfere with digestability of dietary. proteins and reduce th
utilisation. R D : '

Pancreas enlargement and growth retardation occur in animals th
consume diet containing trypsin inhibators. : ,
They are generally heat labile and moist heat treatment like pressir
cooking destroys them.  * Al 2
Autoclaving at 1200C for 15-30 minutes inactivates almost all - fryps

- inhibators. .

These inhibitors prevent _deg-rad:-;tion of storage 'Proteinsl duﬁn_g i
maturation. G \ - : o L
They are present in red gram, Bengal gram, cowpea, double bean, soyabet

and dry peas.

e
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» Trypsin inhibitors are proteins that inhibit the activity of trypsin in the gut

and interfere with digestibili

tilisation ty of dietary proteins and reduce their
u .

uthyrogens

»
»

YV VVVY

]_a.thyrism is a nervous disease that cripples man. ‘

It is known to result from an excessive consumption of the pulse kesari dhal
(Lathyrissativus).

It affects young men between the age of 15 to 45 yrs.

Lathryus is known by the common name “Khesari Dal”.

The dehusked seeds resemble Bengal gram dal or red grain dal.

- Hence, sometimes kesari dhal is used as an adulterant in other dals.

The symptoms of lathyrism are muscular rigidity, weakness, paralysis of the
leg muscle. . :

Haemagglutinins

>
>
)
4

) 4

These are proteins in nature and they occur widely in leguminous seeds.
Haemagglutinins reduce the food intake resulting in poor growth.

These are proteins in nature and sometimes referred to as phyto agglutinins
or lectins. :

Haemagglutinins are isolated from soya bean, field bean, white bean,
double bean and horse gram. :

Haemagglutinins are heat labile.

Favism

»

>

»

>

Favism is a disease characterised by haemolytic anaemia that occurs when
individuals who are deficient in glucose - 6 - phosphate dehydrogenase
consume faba beans or broad beans. ;

Three different compounds present'in faba beans have been implicated as
playing a causative role in the disease. X

Two of these are glycosides known as vicine and covicine and the third is an
amino acid derivative known as dihydroxy phenyl alanine, DOPA.
Germinating and boiling reduce these toxic substances.

' Cyanogenic glycoside

)

cyanogenic glycosides include linamarin from cassava and amygdalin from
the seeds of stone fruit. The amount of cyanogenic glycosides in plants is

- usually reported as the level of releasable hydrogen cyanide.

Ingestion. of cyanogenic glycoside-containing plants can cause acute
poisoning. Symptoms are seen usually within a few hours of exposure,
include apprehension, ataxia, weakness, hyperventilation, recumbency,
cardiac arrhythmias and death.

Saponins

>

>

These are présent in soyabeans, Saponoins cause nausea and vomiting.
These toxins can be eliminated by soaking prior to-cooking.

(
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Goitro ;
b ubstances interfere with iodine uptake by thyroid gland.

> Theses .
> They are present in soyabean and groundnus. |
» Excessive intake of these foods may lead to precipitation of goitre.

Tannins
» They have high amount of seed coat in most legumes. . .
bly and interfere with iron absorption_

» Tannins bind with iron irreversi i
Tannins also bind proteins and reduce their avaﬂabxhty..
These toxic constituents can be removed during processing and cooking

>
(f 2.1.4 Nutrional Losses During Processing of Pulses &
Legumes

Processing of pulses and legumes, such as beans, lentils, and chickpeas,
lead to nutritional losses. The extent of these losses depends on the type

processing and the specific nutrient in question. Here’s a general overview:

1. Cooking
» Vitamins: Cooking can lead to the loss of water-soluble vitamins such as

vitamins (especially folate) and vitamin C. For example, boiling beans ma
reduce their folate content significantly. :

< Minerals: The leaching of minerals (like potassium and magnesium) in
the cooking water can occur. However, some minerals are less affected b
cooking.

% Proteins and Carbohydrates: Cooking generally makes proteins mo

digestible and carbohydrates more available, though some protein might

lost in the cooking water.

similar to cooking.
<+ Phytates: Soaking can reduce the levels of phytic acid, which is an ant.
nutrient that can inhibit the absorption of minerals like iron and zinc.
3. Dehulling and Milling
<+ Fiber: Removing the outer hull or bran can reduce the fiber content of
pulses. The hull contains a significant amount of dietary fiber, so dehulled
pulses have lower fiber levels. : : el
% Vitamins and Minerals: The outer layers also contain some vitamins and
minerals, so milling or dehulling can reduce these nutrient levels,
4. Drying :
*» Vitamins: Drying can lead to losses in certain vitamins, particularly those

%

sensitive to heat and oxidation.
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Ml:ﬂals md Pl’Ol'EinS‘. Generally, drymg has a lesser unpact on minerals
an. proteins compared to other processing methods.

5. Sprouting

- v.’ . C Spdmu@g Q“ increase the content of certain vitamins, such as
p and B vitamins, and enhance their bioavailability.

& Phytate's: Sprouting can also reduce phytic acid content, improving mineral
absorption.

6. Fermentation

4 _Vi ; Fem?maﬁm can enhance the availability of some nutrients and
produ.ce beneficial compounds, but it might also reduce levels of certain
vitamins.

" Digesr tibility: Fermentation can improve the digestibility and nutritional

o SUp by breaking down anti-nutrients and enhancing nutrient
availability.

Minimizing Nutritional Losses
To minimize nutritional losses, consider the following tips:
< Use minimal water and avoid excessive cooking times to preserve vitamins
and minerals.

% Incorporate cooking water into dishes when possible to retain leached
nutrients.

< Soak pulses in minimal water and use the soaking water in cooking to retain
nutrients. .

Choose whole pulses over dehulled varieties to retain more fiber and

nutrients. :

¢ Utilize methods like sprouting and fermentation to enhance nutrient

pi'oﬁles.-)
.2 Nuts & Oilseeds}

The total development of agriculture, especially the growth of “nuts and oils”is
connected with bio instrumentation. In Indian agriculture, various kinds of “nuts
and oilseed” are found. Nut is generally fallen in the category of peanuts, walnuts,
almond hazelnut, brazil nut etc. The oilseed is generally fallen into the sunflower,
flax, sesame, squash etc. Nuts and oils are generally found as a good source of
healthy nutrients but it is also found that they lack the fiber in entire nuts, that is
examined in the process of bioinstrumentation. Walnut oil can be found the highest
in omega 3s. In general “nuts and oils “are used in salads and numerous delicious
foods.” Nuts and oils are both very useful for health. Walnut oil is considered to be
a rich source of nutrients and antioxidants. It is found to be helpful in increasing a
person’s memory as well as concentration. Most walnuts are used to reduce fat
from the body. “Nuts and oils” are very useful in order to prevent the risk of heart

&
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attack and other heart diseases. It is radically found that walnuts are Mot b,
for health and they have the most oil that is obtained through the pro CEssful
bioinstrumentation. Bioinstrumentation is an application that is used to p, Qasum
the quality and the virtues of “nuts and oils". From the culuyahon of “nup. N
oilseed”, and it contributes to Indian economic development.

Importance of Nuts & Oilseeds
Oilseeds and nuts contain good fats, vitamins; flbres, proteins and m‘“era

They aid in shedding weight because their fats are not soaked up. It also helps
burn down energy and control food intake.

According to a study, making nuts a regular part of a diet aids in controljy,
your weight and safeguards against chronic diseases (such as heart disease an
diabetes)

Due to unsaturated fatty acids, these nuts and oilseeds are exceptiona] i
producing oil from them. Mostly peanut and sunflower oil is extracted, and y,
most precious is flaxseed oil. These seeds have the goodness of omega-3 fatty acig,
which prevent atherosclerosis-related heart diseases.

Nuts
Almonds, cashew nuts, Brazil nuts, hazelnuts, pecans, macadamias, pine nuf;
walnuts, pistachios, and peanuts are the most-widely 'u_sed nuts in the world.

The Dietary Guidelines recommend 30 grams of nuts on most days of the weej
These nuts and oilseeds are a vital source of unsaturated fatty acids with minim;
saturated fat and contain zero cholesterol levels. :

They also contain proteins, minerals (calcium, magnésium, zinc, iron
selenium), vitamins, essential fatty acids, polyunsaturated fatty acids ang
phytochemicals.

The quantity to be eaten in a day is significantly less, so the amount of protein
supplied to our body is undoubtedly less.

Health Facts About Nuts

< Nuts are loaded with nutrients like unsaturated fats, omega-3 fatty acids,
vitamins and fibre and reduce the risk of heart diseases.

< Pistas, walnuts, etc., combat inflammation in healthy people and those with
medical conditions like diabetes and kidney stones.

% They are loaded with antioxidants that protect the fats in your cells from
being damaged by oxidation.

%+ Though nuts like almonds and pistas may be high in energy and fats,
consuming them is not linked with weight gain. In fact, in one of the
studies, nuts have been shown to reduce weight.
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« They maintain blood vesse
inflammation as the

.18' health for proper blood pressure and lower
Y are high in antioxidants.

& They are an excellent
. source of monosaturat olyunsaturated fats
and are low in saturated fars ated and poly

Seeds

Pumpkin seeds; poppy seeds, sesame seeds, psyllium seeds, sunflower seeds,

flax seeds, and chia seeds are distinct forms of seeds

Not (:;‘IY are seeds good for fats and: vitamins, but they also provide fibre and
CarbOI.‘y ates: Tl.ne sou'rces like sunflower also contain reasonable amounts of
vitamin E, which is considered to have anti-ageing properties.

" Benefits of Seeds

% Seeds are a significant source of dietary fibre, which keeps your digestion
system healthy.
«# They aid in shedding weight.

0,

@ They reduce the inflammation level in the body, ward off ageing, and lower
the risk of heart disease. '

< They are rich in minerals like magnesium, selenium, copper and zinc, which
are essential for our body.
¢ Reduces the risk of diabetes

SATIETY: NUTS & SEEDS

pumpkin seeds hemp seeds (28%) coconut (26%) macadamia nuts
(28%) (23%)

o @ T
sesame seeds (21%) Brazil nuts (21%) cashews (19%)
) S A
hazel nuts (17%) almonds (15%) flax seeds (14%) pistachios (12%)
* .
2.2.1 Nutritive value

There is the recognition that nuts are a good source of many nutrients,

o ding monounsaturated and polyunsaturated fatty acid profile, vitamins E and

K, selected minerals such as magnesium, copper, potassium, and selenium, dietary

fibers, carotenoids, and phytosterols with potential antioxidant action
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Nuts and seeds are nutrient-dense foods, offering a range of essentigl Nutyj,

‘ \
0 reak ey nutrie A
that contribute to overall health, Here's a breakdown of the key NS fouy Iy

common nuts and seeds:
1. Nuts

Almonds

v Protein: 21g per 100g

Fat: 49g (mostly monounsaturated fats)
Fiber: 12
Vitamin E: High (an antioxidant)
Calcium: 269 mg
Magnesium: 270 mg
Iron: 3.7 mg

v Potassium: 733 mg
Walnuts

v Protein: 15g per 100g
Fat: 65g (high in polyunsaturated fats, including omega-3 fatty acids)
Fiber: 7g
Vitamin E: Moderate
Magnesium: 158 mg
[ron: 2.9 mg

v Potassium: 441 mg
Cashews
Protein: 18g per 100g
Fat: 43g (mostly monounsaturated fats)
Fiber: 3g
Vitamin E: Moderate
Magnesium: 292 mg
Iron: 6.7 mg

v" Potassium: 565 mg
Pistachios
Protein: 20g per 100g
Fat: 45g (monounsaturated fats)
Fiber: 10g
Vitamin B6: High
Magnesium: 121 mg
Iron: 4 mg
Potassium: 1025 mg
| Brazil Nuts
’ v" Protein: 14g per 100g
v" Fat: 66g (mostly polyunsaturated fats)
v' Fiber: 8g

N U IREGEN LYY NS
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v
v

2. Seeds

R e

sl A

Selenium: Extremely high
Magnesium: 376 mg

Iron: 24 mg

Potassium: 659 mg

(a key antioxidant)

Chia Seeds

v

NSRS

4

Protein: 17g per 100g
Fat: 31g (high in omega
Fiber: 34g ;
Calcium: 631 mg
Magnesium: 335 mg
Iron: 7.7 mg
Potassium: 407 mg

-3 fatty acids)

Flaxseeds

\

NN NG NN

Protein: 18g per 100g

Fat: 42g (high in omega-3 fatty acids)
Fiber: 27g :
Calcium: 255 mg

Magnesium: 392 mg

Iron: 5.7 mg

Potassium: 813 mg

Pumpkin Seeds

XS AN SR

Protein: 19g per 100g

Fat: 49g (mainly monounsaturated and polyunsaturated fats)

Fiber: 6g
Magnesium: 592 mg
Iron: 8.8 mg

Zinc: 7.8 mg
Potassium: 809 mg

Sunflower Seeds

<

A e

v

Protein: 21g per 100g

Fat: 51g (mostly polyunsaturated fats)
Fiber: 8g

Vitamin E: High -

Magnesium: 325 mg

Iron: 5.0 mg

Potassium: 645 mg

Sesame Seeds

v
v
v

Protein: 18g per 100g
Fat: 50g (mostly unsaturated fats)

Fiber: 11g

C{
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v Calciunm 975 m§

v/ Magnesium: 351 mg
7 Iron: 14.6 M§
/ Potassium: 468 m§ __’__,,_._—-.._—-—-———-"‘"r""‘_ bl
—_,._————_—p———-'—_.__' . .
i mc”b"h— Calcium |[lron B-caro-{Thiamin€ie, . INia
Energy|Protein| F3%) ydrates | . mg | tene [ & [ mg | m X
Food [fcal [ B |B mg: s T iy
R S 057 | ax
imond| 655 | 208 589 10.5 ____________.'__q_.—-————o—;?’ . 4
Almond | 6% | =~ t———"
[Cashew | 596 | 212 f169] 223 s0 |58]| 60 : 491 13
nut _______q__________________________.__-—-_.—-—.———-—--——f
Coconut| op | 68 [623] 184 | 4% 78| 0 | 008|001/ 3
dw ______._1,_,__'._.___—-—-'*___———'—"-__.—‘_-'—-—_—-1
__.——-——".—-———-‘
Coconut| 444 | 45 [416] 130 o |o7| o 4 808 5940 ( 03
b | | L —hee
Sl 5y | 29 [0 iy lzsl @ | OARR T | 1
nu
Mastard| 57 ' 200 DI a5 a0 { ol aepif DI E20 | 40
see
Soybean| 432 | 432 [195] 209 20 |104] 426 | 073 0391 32
e | ca7 | 155 |oonjmmg | - 480 | 20 6 | 045 [040] 10

Despite of so man

produced by cert
of raw food commodities like oilseeds,

[.2.2 Toxins in Nuts and Oil Seeds

y health benefits, nuts & oil

form of toxic constituents present in them or develo
conditions. Some of them are described below:

v The aflatoxins are a group of toxic fung
ain moulds of the genus Asper,

seeds have some demerits in
ped due to inadequate story

al metabolites (mycotoxin
gillus growing on a num

groundnuts , pistachios, brazilny
The highest levels are usuall

sunflower seeds, black pepper, figs, maize etc

found in commodities from warmer regions of the worl

great deal of climatic variation of temperature, rainfall and humidity

d where there s

high enough exposure levels, aflatoxins can cause acute toxicity, an
potentially death, in animals and humans. The liver is the principal or

affected, followed by lungs, kidneys, brains and hearts. Acute necrosis an
cirrhosis of the liver is typical, along with bleeding and oedema. Pre-harves
control of aflatoxins is best achieved through good agricultural practices
The production of toxins can be controlled by treating with a quick ]imel
ammorTia mixture, Around 100 countries around the world have regulatio

governing aflatoxins in food and most include maximum permitted, o
recommended levels for specific commodities. :

.Lectins prt.esent in some nuts and seeds can irritate the gut lining and creafy
mflammahon. Enzyme inhibitors present in them can prevent the digestion
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of protems‘. Therefore it js recommended to cut down all the nuts & oilseeds
from. the c_het of people with digestive & autoimmune problems.

Phytic acid present in nyts, binds minerals like calcium, iron & magnesium
and prevent them from being absorbed. The Phytic acid content of Cashews
is 1866 mg, Hazelnuts 1629 mg, Almonds 1280 mg, Walnuts 760 mg and
Chestnuts 47 mg per 100gm of nuts, Soaking nuts overnight in salted water
is an easy .Wa)’ to get rid of most of the Phytic acid and other antinutrients.
After soaking nuts can be rinsed, dried in sun or dehydrator and then stored
for future use. ;
High amount of Polyunsaturated fat (PUFA) also contribute to chronic and
metabolic diseases like Diabetes, Heart diseases and Obesity, if nuts are
consumed in greater quantities along with Fructose i.e. fruit sugar.

Another toxin is Gossypol, produced by pigment glands of cotton seeds
endosperm. It is largely removed during oil refining. Varieties of cotton
seeds devoid of the glands are safe from this toxin.

2.2.3 Role in Cookery in Nuts and Oil Seeds|

Nuts and oilseeds are used in cookery as whole, halved, flaked, nibbed, ground
or desiccated.

v

v

Nuts are used in fresh, raw, roasted or boiled or salted forms and also fried
forms. 7 :

Nuts are used as thickening agents. Coconut, poppy seeds and cashewnuts
are used as thickening agents in the preparation of gravy..

Chutneys can be made and used from nuts, e.g., groundnut and coconut.
Sweets are made and used from nuts, e.g., chikki, burfi, kozhukattai,
cashewnut cake.

Oil is used as cooking media for frying and seasoning. Oil is also used as
preservative in pickles.

Powders made out of nuts like groundnut and coconut are used as chutneys
and salad dressing. :

Nuts are also used in ice-creams, cakes, pastries, payasams and chocolate.
Nuts are also used in beverages, e.g., badam kheer.

Peanut butter is used as a topping on the bread or as a side dish along with
chapattis. ' '

Oilseed cakes are used as weaning food or as a thickening agents in

~ vegetables like capsicum

v

Nuts are used as garnishing material - raw, roasted, salted or boiled forms.

For kitchen use the following types of prepared nuts are available

v
v

Ground- almonds, groundnuts. :
Nibbed - almonds, peanuts for decorating iced dishes, pastry goods

C
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Flaked- almonds for decoration cakes and pastries hntll::rac 4
Halved- almond, walnuts for salads, in cakes, decox: gtri ,
Whole- almonds, hazelnuts for decorating cakw'an pastries.
Desiccated- coconut for flavoring cakes, decorating cakes curries,

Essence - almond for flavouring cakes and fillings-
.3 Fats & Oila

and chemistry, fat usually means any ester of fatty aciq,
commonly those that occur in living bEing

N o NS

Fats

In nutrition, biology,
or a mixture of such compounds, most
or in food.

They are solid at room temperature. There are two types of fats that are soliq,

room temperature. They are saturated fats and trans fats.

Saturated fat is also known as solid fat. Saturated fat in fish and poultry is )
when compared to animal fat or red meat. This fat can increase your cholestey,
levels. Tropical oils such as cocoa butter, coconut oil, and palm oil also hay
saturated fats. It is mostly found in non-dairy products and snacks in lar
quantities. Cakes, butter, and cookies-are some examples of food containin

maximum saturated fats.

A fat is changed to increase its shelf life. The process to make this chany
happen is called hydrogenation. This fat is harder at room temperature. Th
importance of trans fat is that it makes flakier pie crusts and crispier crankers. [t
found in cookies, chips, processed food etc. Avoid eating or consuming fewer foog
containing trans fats as it increases your cholesterol levels.

Qils
Fats that are liquid at room temperature are called oils.

Unsaturated fats belong to this category. Consuming food containing
unsaturated fat helps improve cholesterol levels. There are two types of
unsaturated fats. Monounsaturated fats and polyunsaturated fats.

Monounsaturated fat is found in.nuts, vegetable oils and avocado. Consuming
food that is rich'mmonounsaturated fats helps in controlling cholesterol levels by
keeping high good HDL cholesterol and lowering bad LDL cholesterol.

Polyunsaturated fat is found in oils such as sunflower, corn and soybean
Seafood majorly consists of these fats. Replacing saturated fat with polydnsaturated
fat in food consumption may help in lowering LDL cholesterol. There are two types
of polyunsaturated fats. They are Omega 3 and Omega 6.
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= troom temperature | 5

et T e Liquid at room temperature

4

{ N
iSahn-ated and trans are its types ‘Unsaturated fats like monounsaturated |

L ‘ \and polyunsaturated are its types
Mostly derived from anima] I |

Mostly derived from plants 3
e i
.@desmm} levels . ﬁ Eprova cholesterol levels .
Ma.\l‘ll)’ comes from animal food but—i[; i
a_lso thIOl-lgh Vegetable oil by Proeess Ma - e

Bu_id hydrogenation | inly comes from plants or fish
Contains 9 cal/gm ~ [Contains 9 cal/gm

.3.1 Composition]
Oils and fats are primarily composed of triglycerides, which are molacules
made up of three fatty acids attached to a glycerol backbone. The composition of_

fats and oils can vary depending on the type of fat, the source, and the presence of
other compounds. Here’s a breakdown of the main components and types of fats

and oils:

1. Fatty Acids

Fatty acids are the building blocks of fats and oils. They are classified based on
their chemical structure into several categories:

Saturated Fatty Acids

v Structure: No double bonds between carbon atoms (fully saturated with
hydrogen atoms).

v Sources: Animal fats (butter, lard) and some plant oils (coconut oil, palm
oil).

v Health Impact: Typically solid at room temperature; excessive intake may
be linked to higher cholesterol levels and mcreased risk of heart disease.

Monounsaturated Fatty Acids (MUFA)

v Structure: One double bond in the fatty acid chain. :

v Sources: Olive oil, avocado oil, canola oil, nuts (e.g. almonds, cashews).

v Health Impact: Generally liquid at room temperature; considered heart-
healthy and may help lower bad LDL cholesterol while ralsmg good HDL
cholesterol.

Polyunsaturated Fatty Acids (PUFA)
v Structure: Two or more double bonds in the fatty acnd chain.
+ Sources: Fish oil, flaxseed oil, sunflower oil, walnuts.
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v

N
Health Impact: Liquid at room temperature; includes omeg,. 3 9

and DHA) and omega-6 fatty acids. Omega-3s are benefl(.la 8 |
health, while omega-6s are essential but should be balanced Wlth -

L
intake. . oy 1

2. Types of Fats and Oils
Saturated Fats

v

Composition: High in saturated fatty acids.

v Examples: Butter, lard, coconut oil, palm oil.
v Properties: Solid at room temperature,
Monounsaturated Fats

v
v
v

Composition: High in monounsaturated fatty acids.
Examples: Olive oil, canola oil, avocados. :
Properties: Liquid at room temperature but can solidify when Chl]]ed

Polyunsaturated Fats

v
v

Composition: High in polyunsaturated fatty aads
Examples: Fish oil, flaxseed oil, sunflower oil.

¥ Properties: Liquid at room temperature and remains hqmd even y,
chilled. .
Trans Fats fatosp
v

v

v
v

Composition: Created through hydrogenation of unsaturated fats, resy)
in a structure that is partially saturated.

Examples: Partially hydrogenated oils, some margarine and procey
foods.
Properties: Solid or semi-solid at room temperature.

Health Impact: Associated with increased risk of heart disease and sho
be minimized in the diet.

3. Other Components
v' Phytosterols: Plant compounds found in vegetable oils, nuts, and seeds {}

v

v

can help reduce cholesterol levels.

Tocopherols (Vitamin E): Antioxidants present in oils like sunflower a
wheat germ oil.

Polyphenols: Antioxidants found in olive oil and some other plant-bag
oils that can provide additional health benefits.

R.3.2 Nutritive Value of Fats & Oil|

Fats and oils are important to us for energy and some essential nutrients:

]

As you may have already studied in Unit 5 of Block 1, fats are the nche
source of energy. One gram of fat provides 9 Kcal of energy which is mo
than double the amount provided by the same amount of carbohydrates ¢
proteins. As fats are rich in energy, they make our diet less’ bulky. Yo
should however, not consume too. much of fats because if taken in exce
these are stored in the body and lead to over-weight. Fats and oils provid

C
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vitamins A, D,

& ecially rich in I\E;md K Fats from animal sources like ghee and butter are
esi havZ read i Ult?mm A. Vitamin A and D are added to vanaspati. As
Yf’ e N Unit 4 of Block 1, vitamin A keeps our’eyes healthy, and
vitamin 15 needed for healthy bones and teeth

o :l:.ta:; aelx t:lourTc: of some important fatty acids which keep our skin and

e y: €Y protect the skin from eczema and reduce the chances of

heart attacks in elderly people,

o glt::l &' feeli.ng of satisfaction and fullness. This is so because fats take
more time to get digested and so remain in the stomach for a longer time.

Nutritional significance of fats and oils

Concentrated source of energy (9 k.cal / 1 gm) . By weight provides 2.25
times more energy than proteins and Carbohydrates.

Reduce bulk in the diet,

Excellent sources of fat soluble vitamins A, D, E and K.

Play important role in the bio-synthesis of several long chain fatty acids.
Provide EFA (linoleic acid) are components of membranes of living cells.
Used in prostaglandlin synthesis which is involved in large variety of
vital physiological functions, like reducing the blood clotting rate and
presents clot blocking of coronary arteries. : ‘

Slow in leaving stomach and lance retard digestion. Thus delays the
pangs of hunger.

B Digestibility - 95 to 98%

@ Digestibility depends on melting point (M.P)

©® Melting point - < 430C - completely digested

'‘® Melting point - > 430C - slowly digested.

REREREAE -8

-8

Here's a general idea of the composition of some common oils:

Olive Oil
A Fatty Acids: ~73% monounsaturated (oleic acid), ~11% polyunsaturated,
~14% saturated. '
A Vitamin E: High.
A Other Compounds: Polyphenols, antioxidants.

Canola Oil |
A Fatty Acids: ~62% monounsaturated, ~32% polyunsaturated (including
omega-3), ~7% saturated.
A Vitamin E: Moderate.
A Other Compounds: Low levels of other nutrients.

Coconut Qil

A Fatty Acids: ~90% saturated (mostly medium-chain triglycerides like lauric
acid), ~6% monounsaturated, ~2% polyunsaturated.

L

( 4 SV PUBLICATIONS )




INTROPUCTION TO FOODS AND NUTRITION L

A Vitamin E: Low. A
A Other Compounds: Contains some antioxidants.

Flaxseed Qil
A Fatty Acids: ~55% polyunsaturated (omega-3 fatty acids),

monounsaturated, ~9% saturated.
A Vitamin E: High.
A Other Compounds: Lignans (plant compounds with anho)%
properties).

3

2.3.3 Properties of Fats and Oils (Physical & Chemical)

Contrary to what you might expect, pure fats and oils are colorless, odor],
and tasteless. The characteristic colors, odors, and flavors that we associate
some of them are imparted by foreign substances that are lipid soluble ang h
been absorbed by these lipids. For example, the yellow color of butter is due to,
presence of the pigment carotene; the taste of butter comes from two compoung,
diacetyl and 3-hydroxy-2-butanone—produced by bacteria in the ripening cre
fron which the butter is made.

The analysis of the physical properties of oils and fats allows us to underst;
the behavior and characteristic_s of these elements, as well as their differences.

Physical Properties of Fats and Oils )

© State: At room temperature, fats are generally solid or semi-solid, while
are liquid. This is due to the differences in the fatty acid composition.

© Melting Point: Fats have higher melting points compared to oils, typicy]
ranging from 20°C to 40°C. The melting point is influenced by the degree,
saturation, chain length, and the presence of double bonds in the fatty acig

© Boiling Point: Fats and oils have high boﬂmg points, typlcally above 300°¢
due to their high molecular weight. ;

© Density: Fats and oils have a lower den51ty than water, with typical valye
ranging from 0.90 to 0.93 g/cm?. ‘

© Viscosity: Oils generally have a lower viscosity than fats, which i
influenced by temperature, degree of saturation, and molecular weight.

© Color and Appearance: Fats and oils can range in color from clear to yellow
depending on the source and degree of reﬁi:\ément.

Fats and oils are organic compounds that, llke carbohydrates are composed o
the elements carbon (C), hydrogen (H), and oxygen (O), arranged to fom
molecules. There are many types of fats and oils and a number of terms and
concepts associated with them, which are detailed fgrther here.
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Chemical Properties of Fats and Oj|s
o Fatty Acid Composition: Fats and oils are
can be saturate_d, monounsaturated, or pol
Seid Co-mpositlon determines many of
properhes.

. Saponificaﬁpn: Fats and oils

roduce soap and glycerol. Th
soap and biodiesel.

composed of fatty acids, which
yunsaturated. The specific fatty
the chemical and nutritional

can be saponified (reacted with a base) to
IS reaction is important in the production of

@ Hydrolys:}s‘: F:lts ‘and oils can undergo hydrolysis, where the ester bonds
betwee.n e glycerol and fatty acids are broken down, resulting in the
formation of free fatty acids and glycerol.

@ Oxidation: Fats and oils are susceptible to oxidation, which can lead to the
development of off-flavors, rancidity, and the formation of harmful
compounds. The degree of unsaturation and the presence of antioxidants
influence the oxidative stability.

© Iodine V#ue: T'he iodine value is a measure of the degree of unsaturation in
fats and oils. It is used to determine the susceptibility of the oil to oxidation
and the overall quality.

® Acid YaJUE: The acid value is a measure of the free fatty acid content in fats
and oils, which can indicate the degree of hydrolysis or rancidity.

.3.4 Functions of Oil and Fat in Foogl

Oils and fats supply calories and essential fats and help your body absorb fat-
' soluble vitamins such as A, D, E and K. The type of fat is just as important for
' health as the total amount of fat consumed. That's why it's important to choose
E healthier unsaturated fats. Eating too much and the wfong kinds of fats, such as
[ saturated and trans fats, may raise unhealthy LDL cholesterol and lower healthy
" HDL cholesterol. This imbalance can increase your risk of high blood pressure,
! hardening of the arteries (atherosclerosis), heart attack and stroke.

?

Fats and oils serve several important functions in the body:

® Energy storage: Fats are the most concentrated source of energy in the diet,
providing 9 calories per gram compared to 4 calories per gram for
carbohydrates and proteins. Excess calories are stored as fat for later use as
energy. .

© Insulation and protection: Subcutaneous fat provides insulation to help
maintain body temperature. Fats also cushion and protect internal organs.

© Nutrient absorption: Fats are required for the absorption of fat-soluble
vitamins (A, D, E, and K) and facilitate the transport of these nutrients
throughout the body.

©® Cell membrane structure: Fats are a key structural component of cell
membranes, which control the passage of substances in and out of cells.
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© Hormone production: Cholesterol, a type of fat, is a Precur,, f'\
production of steroid hormones like estrogen, testosterone, ang Corg (Y

© Taste and texture: Fats provide a rich, creamy mouthfee] ang Coﬂtri?'
\

the palatability of foods.

Oil and fat play several crucial roles in food, both in terms of flavor ang
Here are some of their key functions:
© Flavor: Fat and oil enhance the flavor of foods by carrying and et
flavors. Many flavor compounds are fat-soluble, so they dissolye in,
can be better perceived by the taste buds. t
© Texture: They contribute to the texture of foods, making them teng,
rich. In baking, for instance, fats help create a flaky or crumbly texnj
pastries and cookies.
© Moisture: Fats help retain moisture in baked goods and othe, f
preventing them from becoming dry. They can also help create ,
succulent texture in meats. ' '
© Cooking Medium: Oils are used as cooking mediums for frying, say
and roasting. They can reach high temperatures without burning, wj,
essential for many cooking techniques.
© Emulsification: Fats help in emulsifying ingredients that don’t no
mix well, such as oil and water. This is crucial in making product
mayonnaise and salad dressings. .
® Richness: They add richness and body to foods, making them feel
satisfying and indulgent.
© Preservation: Fats can act as a preservative by creating a barrier that
the exposure of food to air, which can help prevent spoilage. ]
© Appearance: In baking and cooking, fats can contribute to the color
gloss of the finished product, such as the golden-brown crust on
goods or the shiny surface of sautéed vegetables.

g

Each type of fat (saturated, unsaturated, trans fats) has its own g
properties and uses in cooking, which can affect both health and cyj;
outcomes.

2.4 Rancidity of Oils - Types and prevention

ﬁv?hen food containing fat and oil come in contact with surrounding oxygen

these auto-oxidation leads to bad smell and change in taste, the whole proce
said to be rancidity. Most any food can technically become rancid. The

particularly applies to oils. Oils can be particularly susceptible to rancidity bec

their chemistry which makes them susceptible to oxygen damage.

Oxidation of fats is caused by a biochemical reaction between fats and Xy
In this process the long-chain fatty acids are degraded and short-chain compo
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formed' One of the reaction Products is
ancid taste. Rancidification is the decompo
dr01y515 or oxidation, or both, H
the g]ycerol backbone in glycerides,

b-utyric acid, which causes the typical
: sition of fats, oils and other lipids by
ydrolysis will split fatty acid chains away from

The'se ke fatt).l hacnds can then undergo further auto-oxidation. Oxidation
rimarily occurs with unsaturated fats by a free radical- mediated process. These
chemical processes.can generate highly reactive molecules in rancid foods and oils,
which are responsible for ip roducing unpleasant and noxious odors and flavors.

Thes?.chexmca.l dipr(;Cesses may also destroy nutrients in food. Under some
conditions ranct ty leads to the destruction of vitarnins in a0

oil Reversion

The most lmportant components present in oil such as soyabean oil is
gnsaturated fatty acid. Soyabean oil has a triglyceride composition rich in
monounsaturated (23% oleic acid) and polyunsaturated fatty acids (57% linoleic
acid; 7% linolenic acid). The linolenic acid contains three unsaturated bond and
which can be easily undergone oxidation process. Because of the presence of high -
content of linolenic and linolenic acid, oil undergoes oxidative degradation and
develops color change and fishy or painty smell. This process is called oil reversion.

‘Mechanism of Oil Reversion:

Oxidation is. the primary mechanism involved in the oil reversion. When it
comes to oxidation, linolenic acid is about ten times more vulnerable than linoleic

acid and about one hundred times more than oleic acid. The oxidation of double
bonds is a radical-driven process. 2

Types of Rancidity
Oxidative Rancidity

The specific types of rancidity involving oxygen damage to foods are called
“oxidative rar_lcidity.” During the process, oxygen molecules interact with the
. structure of the oil and damage its natural structure in a way that can change its
odor, its taste, and its safety for consumption, i.e. fat is oxidized and decomposes
into compounds with shorter carbon chains such as fatty acids, aldehydes, and
ketones all of which are volatile and contribute to the unpleasant odor of rancid
fats. Oxidative rancidity leads to the formation of both unpalatable and toxic
compounds.

Three distinct classes of substance occurring in oxidized fat have been shown to
be toxic: : :
i, Peroxidised fatty acids (peroxidised fatty acids destroy both vitamin A and
E in foods). W 8
ii. Polymeric material (under normal food processing conditions these appear
in small enough quantities to be insignificant).
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~ 2. Addition of Sequestering Agents:

mmmmmmmm
ili. Oxidized sterols (thought to be involved in the causation of ather%c ‘
disease).
Hydrolytic Rancidity
Fats are enzymatically hydrolyzed, the re[ea'se of free fatfy acigg

glycerides, cause some rancid odor. This process is called hydroiytic

Hydrolysis will split fatty acid chains away from the glycen?l bf“kbo
glycerides. These free fatty acids can thenvundergo further auto-oxidatiop, leg

—

oxidative rancidity.

Prevention of Rancidity:

Rancidity can be prevented by several ways which are mentioned briefly,

1. Addition of Antioxidants: RO
The best. method used to prevent food item from rancidity is the addjy

antioxidants. Antioxidants are added to fat-contain-ing foods in order to retyy
development of rancidity due to oxidation.

Natural antioxidants include flavonoids, polyphenols, ascorbic acid (vitan;
and tocopherols (vitamin ‘E). Synthetic antioxidants include buty
hydroxyanisole (BHA), butylated hydroxytoluene (BHT), propyl-3, ¢
trihydroxybenzoate (also known as propyl gallate) and ethoxyquin. N
antioxidants-tend to be short-lived, but synithetic antioxidants give longer shel;
and better action. ‘ :

The effectiveness of water-soluble antioxidants is limited in preventing {
oxidation within fats, but is valuable in intercepting free radicals that
through the watery parts of foods. A combination of water-soluble and fat- so|
antioxidants is ideal, usually in the ratio of fat to water.

Sequestering agents bind metals, thus preventing them from catalyzing a
oxidation. Examples of sequestering agents include EDTA (ethylene diamine

acetic acid) and citric acid.

3. Proper Storage of Fats and Oil Food: :

Another method for preventing rancidity of food is the proper storage, keepi
away from the action of oxygen. Rancidification can be decreased by storing
and oils in a cool, dark place with little exposure to oxygen or free radicals, si
heat and light accelerate the rate of reaction of fats with oxygen. '

‘Do not add fresh oil to vessels containing old oil. The old oil will. trigge
reaction and the new oil will become rancid far more rapidly than, if the oil
stored in a clean empty vessel. Avoid using vessels that are wet, this will also
up the problems associated with oxidation, allow tanks to drain and dry adequa

before useJ e :
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==LLPLE CHOICE GURSTIONS

_-————J
Fats and oils have legs than

— Specific gravity that is why they float on
water.

[ a ]
a)One  b)Two  ¢) Three d) Four

Which of the following are Unsaturated fat containin

_ g foods? [
a) Vegetable oils b) Meats

¢) Butter d) Dairy products

Hydrogenated oil in Indja ig known as [ ]
) Venaspathi FB) Biftest g Miargarine  d) Ghee.
Which of the following does not belong to the legume family? [.icd
a) Chickpeas b) Lupine  ¢) Quinoa d) Kidney beans
What characterizes pulses? [ ¢ 1
a) They grow inapod  b) Rich in oligosaccharides
c)Botha &b d) None
Which of these nuts is known as the smiling nut? [ b ]
a) Peanuts  b) Walnuts ¢) Pistachio d) Culinary
P e e e e e e e e e g
IFILL IN THE BLANKS
is made from vegetable oils like cottonseed oii, soya bean oil,
corn oil, groundnut oil, coconut oil and meat fat. (Margarine)
causes oxygen damage to a food substance. (Oxidative Rancidity)
added to some foods to siow down or eliminate oxidative
deterioration. ( Antioxidants)
Pulse protein is deficient in aminoacids.(Methionine)
Geﬂ;ﬁnaﬁon increases the vitamin content of pulses.(C)
Protein sourced from pulses costs ___ aslmuch as protein from beef. (1/34)
Oils, nuts and oil seeds giveus___. (Energy and protein)

G
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INTRODUGTION TQ.FOQDS AND NUTRITION.. —
VEGETABLES, FRUITS & FOOD PRESERVATION

. C v 'ﬁon and Nutrit;
. Classification, composl . tiy,
chetabljtslrm (i'ooking, loss: of nutrients during COOkin; £
changes 8 S

factors affecting storage % i
I'INIT-"I Fruits - Classification, con?posmor'l, nutr:;\]’;o\;]alue, Storage
ripening, Enzymatic browning and its prt}a1 e,
Food preservation - principles, methods- ehydr,

temperature, high temperature and preservatives.

h()n’

—

Introduction _
i s marvellous gift to the humankind. vﬁgew

Vegetables and fruits are nature’ : :
and fruits are very important commodities 1, our daﬂyﬁd:;- They g
enhancing medicines packed with vitamins, minerals, antioxidants apq

phytonutrients (Plant-derived micronutrients). Vegetables and fruits are 5,
throughout the year and they can be consumed fresh ‘and eatejvn raw, T.hey <
absolute feast to our sight because of their colour and have a unique nutrien ,
that helps the human body to be fit, rejuvenate, and free of diseases.

E.l VeEetables - Cla'ssificatiog
Definition:

Vegetable, in the broadest sense, any kind of plant life or plant product, nay
“vegetable matter”; in common, narrow usage, the term vegetable usually refe
the fresh edible portions of certain herbaceous plants—roots, stems, leaves, g,
fruit, or seeds. These plant parts are either eaten fresh or prepared in a num,

ways, usually as a savory, rather than sweet, dish.

n
4

CLASSIFICATION OF VEGETABLES:
Vegetables are classified according to the part of the plant consumed, colgy

the vegetable or according to the nutritive value.

.

Carrot, beet root, radish, turnip, colocasia .

Roots
Tubers Polatoes, sweet potaloes, tapioca
Bub - | Onion, garkic, leeks :
Leaves . |Cabbage, lettuce, spinach, amaranth, fenugreek leaves, coriander leaves,
mint leaves, greens : ;
Fruits Tomatoes, brinjal lady's finger, pumpkin, cucumber, gourds
(ash gourd, bottle gourd), capsicum, drimstick, plantain
Legumes (pods | Peas, beans, chawli broad beans, French beans, double beans, Bengal
‘andsceds) | gram'tender; red gram tender. . A
Stems Plantain stem, ginger, amaranth stem, celery stem, lotus stem and grens
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Flower bud - artichoke

Mainbud - B -
lettuce ;" - N
adi| ‘P e

G- %) Stem sprout -
s asparagus

Inflorescance -

broccoll
Seeds - corn

Fruit - pumpkin

Axillary bud -

Brussels sprout
4
o't
e %

Leaf - f AT t 5
silverbeet N S i A i Petiole—
Sy ‘ \ ey celery
Swollen leal / A f
base - leok & ; . B @

Bulb /
underground
bud - onion

Swallen
hypocotyl -
turnip

Stem tuber -
potato

Root tuber -

sweet potato Swollen tap

root— carrot

3.1.1 Composituon of Vegetables|

Vegetables contain a high amount of water. They also contain
carbohydrates, dietary fibre, protein, vitamins and other nutrients that are
important for human health.

Lettuce, cucumbers and leafy vegetables contain about 95% water, therefore
only 5% of their mass is dry matter.

Hard vegetables like carrot and pumpkin have around 12-15% dry matter.
Carbohydrates are the main component of vegetables and fruit represent
more than 90% of their dry matter.

Carbohydrates are present as starch, sugars and dietary fibre. Starch is
mainly found in root vegetables, such as potatoes and sweet potatoes.

The main sugars that are present in vegetables and fruits are glucose,

sucrose and fructose.
Although more usually associated with fruit, sugars are an unportant

component of flavour in vegetables such as carrots, sweet corn and peas
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INTRODUCTION.TO FOOD

© Dietary fibre compounds lik
are also found in vegetables an

© Dietary fibre in vegetables an i
lowering blood sugar and choles

3.1.2 Nutritive values of Vegetables
. potatoes and sweet Potatog

: ike carrots,
v The Roots and tubers lik hence, they contribyy, ttun
0

. CarbohydratES)l
large amount of starch ( ntain a large amount of Beta carotene v

value of the food. Carrots €0 |
A). 1 { 'ial]lll. 1 B61 Vlt 1

v Potatoes and sweet potatoes are rich in Vi _min C,
and [ron.

v Green leafy vegetables are good S

v They are excellent in carotene are

v Greens are good sources of vitanufl 5
But drying and withering reduce \.ntal.l‘lm-. - o

v Green leafy vegetables also contain vitamin-C eg., Agathi, {rUmstic)

ources of phosphorus, calcium ang
also good antioxidants (Vitamin A)r
B particularly riboflavin ang foﬁ

\

and coriander leaves. , i :
v Green leafy vegetables are rich in iron. Eg,, Mint leaves, drumstiqy

paruppukeerai. ; v
v Agathi, colocasia leaves, drumstick leaves and fenugreek leaves con

to calcium in our diet. : .
v Greens are good sources of fibre which help in preventing degen

diseases.

v Beans and peas are high in fibre.

v Fiber increases stool bulk and prevents constipation.

v Beans, peas, and lentils are also rich sources of some vitamins and mjy,
such as folate, iron, potassium and magnesium.

v Folate and iron are important for preventing anaemia, as
maintaining normal metabolic functions. :

v" Potassium and magnesium are important for muscle and nerve function

' PURCHASE OF VEGETABLES _
‘ %+ Most fresh vegetables retain their freshness for a short time underi
, conditions of storage.
;. » They belong to the category of perishables (green leafy vegetables) and
' .perishables (garlic, onion, roots and tubers).
f < In general freshness, uniformity of size, colour, degree of ripeness and
| free from defects are the qualities most sought after while pur
vegetables.
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When pL.uchasing, select fresh vegetables which are firm, crisp, bright in
colour with no visible bruises of signs of decay and wilting.’ :

Select clean leafy vegetables which are fresh, tender, crisp, brightly coloured
ﬂnd‘fr ee fr 01?1 flowers, insects, mud and spots or holes in the leaves.

While selecting roots and tubers ensure that they are heavy, firm, free from

sprouts, he.aVy‘ In relation to size, with shallow eyes and without green
discolouration. e

At the peak of season,:gach vegetable and fruit has the highest nutrient

content, flavour and ils__;_gvailable at a reasonable price. It is therefore,

advisable to buy VegEt&§I§S and fruits which are in season, as the quality is
high and the price is low™

COOKING OF VEGETABLES' -

yegetables.a.re -Coloked to if_niarove the colour, flavour and texture by which
overall palatability is improved. Digestibility is also improved.-

The fibre becomes softened, starch gets gelatinised and protein gets coagulated.
Cooking vegetables adds variety to the diet. Cooking also destroys micro-
organisms. While cooking vegetables, water soluble nutrients like thiamine,
riboflavin, nicotinic acid, panté;_t_hemc acid, pyridoxine, folic acid and vitamin C
may be disaol\_!gd in the cooking water and the nutrients may be lost.

The different methods used in the cooking of vegetables are

?,
...

L)
..0

7
o

BOILING IN WATER: This is one of the common methods used in homes.
The vegetables are washed, cut, cooked in excess of water for 20-30 minutes
and the excess of water is rejected. This leads to considerable loss of water
soluble vitamins and minerals. o S
STEAMING: The veget%_bles are washed and cut and placed in vessels -
containing small amounts of water and steamed in a cooker under ordinary
pressure for 20-30 minates. The losses of nutrients are minimal in this
method of cooking. -

PRESSURE COOKING: The vegetables are washed and cut and placed in
vessels containing small amounts of water and cooked in steam under
pressure for 10-15 minutes. The losses of nutrients are similar to those
occurring in steaming under atmospheric pressure. :
ROASTING IN PAN WITH FAT: The vegetables are washed and cut into

_ pieces. They are transferred to a hot pan containing oil and condiments. Salt

is added. The vegetables are roasted for 15- 20 minutes till it becomes soft
and well-cooked. The losses of vitamins in this method of cooking are
greater than those occurring in steam cooking.

BAKING: Baking is carried out with some types of foods such as potato,
etc., in baking ovens or over fire. The losses of vitamins are similar to those

occurring in vegetables roasted in oil
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& DEEP FAT FRYING: 29 ethod of cooking are high as the temd'n’i

(A i m

¢ vitamins in tHUS . cti T,
The losses of VIt .t is high leading t0 destruction of vitamj, by Ty
the produc h%

attained by
n COOkLn_E_?f Ve@

nges Duri
3.1.3 Cha mprove the colour, flavor and textyy, by

an*:;emlbl‘(:; .:::y is improved- Digestibility 15 aiso :j:P:lo;chi{. "I(’:he fibre ; "
: ' ¢ . :

va(;l: C(f astarch gels gelau'nized and protein BER .g Ook,ng ]
softened,

microorganisms.

G,

ONTENT i i
WATER C bed if the vegetable 15 cooked submerged i, -

. Water may be absor
steam.

« Removal of water 0

» Excess water absorption

ty

Cccurs during baking: :
tends t0 produce SOggIness i the o

vegetab]e.
+ The bulk of the
cooking.

« Cellulose and peptic subs ‘
CELLULOSE AND HEMICELLULOSE ARE SOFTENED BY COOKING

+ The pectic substances undergo some chemical changes. Pectic Substy

make it easier to chew and cut cooked vegetables.
« Sodium bicarbonate added to the cooking water disintegrate, .

hemicelluloses and cellulose and produces a soft texture in a short cook

leafy vegetables is greatly decreased as they wj), .

tances.

period.
¢ Potatoes should b

medium.
e Calcium chloride or saturated solution of calcium hydroxide has the ¢

of making the vegetable tissues more firm forming insoluble calcium g,

e boiled or fried before adding to tomatoes or y;

with pectic substances.
« Calcium chloride is used to prevent softening of canned tomatoes.

OTHER CARBOHYDRATES !
« Gelatinisation of starch takes place during boiling e.g., potatoes

gelatinized during boiling. -

o Dextrinisation of starch takes place when potatoes are fried.

s Hydrolysis of starch occurs and they are converted to simple sugars.

. C@eﬁsaﬁon of sugar occurs when vegetables get scorched or burnt,
onions.

PROTEIN
o Protein gets coagulated completely or partly during cooking.
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3.1.4 Loss of Nutrients D
Losses begin from Pre-pre
presents under the skin may be Jost
Carrots have a valuabje layer of 2 R

B e bubnol peied vy Nutrients under the skin so they should be
Throwing away outer leaves of cabbag s
e auliflog 3 g€ can result in loss of carotene.

eaVes are VG iy - .
these leaves results in Jogg of nutrients Ty nutritious, hence discarding

uring Cookiné

Paration onwards, like

peeling the vitamins

golvent action of water

&

- k¥

e -

-

that when they are cut lengthwise. :
59aklng or washing time should be reduced, So that enough time is not
given for the water soluble nutrients to get dissolved in water.

Wash the vegetables with the skin and later should be peeled and cut.

Use as small quantity of water as possible so that there is no extra water at
all.

Cook for a short time. As period of cooking increases more and more of
ascorbic acid leaches into the water.

Cook the vegetables by steaming and pressure cooking, where no additional
water is added.

Cover the vessel with a lid to hasten the cooking process.

.Cook the vegetables with the skin so that the leaching of vitamins into the

water would be less. >
Leached water can be used in cooking.

Oxidation and chemical decomposition

-

+

+

-

Losses of nutrients can occur by chemical decomposition which may be
caused by the reaction of the cooking water or by heat.

Vitamin C is readily oxidisable and if this proceeds beyond the stage of
dehydro- ascorbic acid, all vitamin activity is permanently lost.

Oxidation may be accelerated by enzymatic action, by heat, by an alkaline
medium by traces of cbpper and by free access to atmospheric oxygen.
Vitamin A gets oxidized by dehydration or application of dry heat.

Prevention of losses by oxidation or chemical decomposition:

L 3
LS

Cut the vegetables into bigger pieces so that the exposure is less.
Cut and use it immediately. By grinding, the losses will be more due to -
greater atmospheric exposure. By extraction of juice the losses are greater.

L
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& Start cooking with boiling water. The greatest destruction of ascorbic ajy
occurs during the first minute or two of the cooking period. This destructj,,
is the result of the presence of both oxygen and of oxidizing enzymes in tp,
plant tissue.
& Water should be boiling when the vegetable is put to cook to expel oxyge,
from the tissues which catalases the oxidation of ascorbic acid.
% Cover the pan so that there is no direct contact with the atmospher;,
oxygen. )
% Use a sharp knife. When sharp knife is used to cut cabbage bruising j;
avoided and loss of ascorbic acid is reduced.
& The more alkaline the solution, the faster is the rate of destruction especiall,
temperature and time of heating are increased.

4 Ascorbic acid is protected to some extent when heated in the natural acig
of certain foods such as tomatoes, vinegar, tamarind and lime juices.

& The use of baking soda increases the loss of thiamine and vitamin C.

% After cooking, the food has to be consumed immediately; even if it is kept i
the refrigerator, the losses continue to occur. 2CH

& Riboflavin and niacin are stable even at 1000C. Riboflavin is sensitive t,

light. Foods which are exposed to sunlight before cooking causes riboflavin

loss.

Minerals are not destroyed by cooking.

There is maximum retention in steaming and pressure cooking because

there are less losses due to leaching. % -

- &. The richer the vitamin C in the raw vegetable, the more is the retention in

steaming and pressure cooking.

-+

"Addition of baking soda:

% Sometirnes, baking soda is added to vegetables to improve the colour or to
hasten cooking process.

% At alkaline PH, thiamine are unstable and vitamin C.

% Alkaline medium increases losses due to heat. Folic acid is also lost in
alkaline medium. : e

—

3.1.5 Storage of VeE:tables]

© Some fresh vegetables are best stored at cool temperatures, between 40
. and 60°F (4°C and 16°C), ideally in a separate produce refrigerator.
© These include winter squash, potatoes, onions, shallots, and garlic. If 2
produce refrigerator is not available, store these vegetables at room
temperature in a dry area with good ventilation.
© Do not store them in a refrigerator set at conventional temperatures. Colder
temperatures convert the starches in these vegetables to sugars, changing
their texture and flavor.-
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Most other vegetables benefit from cold storage at temperatures between
n4°F and 40°F (2°C and 4°C) with relatively high levels of humidity.

Greens and other delicate vegetables should be stored away from apples,
romatoes bananas, and melons, as the latter give off a great deal of ethylene
gas:

Preservation te@qugs are designed to extend the shelf life of vegetables.
These methods include irradiation, canning, freezing, and drying. Except for
drying, these techniques do not substantially change the vegetable's texture

or ﬂa\’;’; .-Canning and freezing can also be used to preserve cooked
vegetables.

1.6 Factors Affetcing Storage of Vegﬂablegl
Place & Time

Precise harvest times must be respected for produce to retain its peak
quality. :

Vegetables may be harvested at different stages of maturity depending on
the type of crop, distances they travel, as well as storage conditions they’re
expected to withstand.

As a rule of thumb, it's always best to buy locally sourced produce.

This is because retail (non-wholesale produce) may undergo post-harvest
treatment to last long days on trucks and market shelves.

And so, the optimal choice remains to buy from local farmers’ markets or
wholesalers sourcing local crops, properly matured at harvest.

Temperature

Lo

L

®

With storage temperatures, consistency is the key. According to the USDA,
with every 10 degrees of variation (rise or decrease in temperature), the
shelf life of your stored foods halves.

So make sure you know the optimal temperature ranges for storing different
categories and keep them steady if you want your produce to maintain its
full nutritional value. : '

One more temperature tip: before you place any vegetable in your fridge,
make sure it’s cool first (or at least match roem temperature).

That's because warmth causes sweating, encouraging mold to develop

quicker.

‘ ;kglati.ve Humidity

47 .:.

2

Another factor you have o monitor is moisture (or humidity), which plays a

crucial role in the storage life of vegetables.
‘Relative humidity refers to the moisture content of the air, which

determines how fast or slow your produce loses water (transpiration rates).
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percentage- Takeaway: generally . J

L : expressed as a : . Bgi
It's usually e"g\ high humidity, which translates to less airf]y,,, (Sh'u% R
cool spaces wi P ke,

some room for it!). ive in the pan
‘ f them thrive in pantry o the
% That's precisely why so many ot = ‘
drdwer: of your refrigerator (dependeg onir:tealt:: P:;:u::pt:egklo"e).
s : ¥ tlons or . € ]
* But keep an eye out for excep adyat high humidity levelg om("i,

garlic, and beetroot decay more_qui e |
% To know each crop’s exact optimal temperature and relative h‘"nldi

recommend referring to this table (courtesy of the University of Main) ™

Packaging & Containers X
i all ve
% If purchased with any, remove the packaging for 881es storeq at Tog,

temperature (like tomatoes, potatoes, eggplant, garlic, onions).
Then place them loosely in a cool, dark place, }.,r?ferably a fldy Pantry
Now, for most leafy greens, you can use an airtight container with , dan
cloth to keep them from drying out, which often happens when they,
thrown in the fridge without a second thought. . :
< Vegetables can be purchased in a special containers or SImply yg, the
crisper drawers already present in fridge.
% Closing the latter creates a high-humidity environment (because there ; B
airflow going on) perfect for leafy greens (like lettuce, salad, arugy],, freg
~ herbs) and most fresh vegetables (things like broccoli, peppers, eggplar;
cauliflower, green beans, and peas).

J {.

.

Role of Vegetables in Cookery
Vegetables are used universally in all recipes.
They are used in curries, salads and in sambar.
Used as garnishing agents eg. shredded carrot and coriander leaves,
Used as stuffing in samosa and parathas.
Used as thickening agents in gravies and soups.
Used in chutneys (onion) and pickles (tomato, onion).
Used as part of recipes like pulao, avial and non-vegetarian dishes.
Used as preserved foods like vathal in the dehydrated form.

B.2 Frui

Fruits are formed from flowers and they are the ripened ovary or ovaries of a

flowering plant together with the adjacent tissues. Most fruits are fleshy and pulpy

j or juicy and are pleasantly sweet and have a distinct appealing flavour when ripe.
" Fruits provide several health benefits and eating the recommended amount of fruit
" every day can reduce the risk of chronic diseases, :

o g o g & <
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.2.1 Classification of Fruits]
- beclassiﬁed as
pro A perries: Strawberries, gooseberries, blackberries, raspberries, blueberries,

L

o

0,

~O

Cranberries

Citrus fn-uts: Sweet limes, oranges, tangerines, sour oranges, lime, lemon,
grape fruit. oo ’
Drupes: Apricot, sweet cherry, peach, plums

Grapes: Green grapes, black grapes, seedless grapes
Melons: Musk melon, water melon

pomes: Apples, pears «
Tropical and Subtropical fruits: Gooseberry, avacado, banana, dates,

guava, jack fruit, mango, jambu fruit, papaya, passion fruit, pineapple,
pomegranate, sapota, Seetha phal (custard apple).

2.2 Composition and Nutritive Value of Fruits}

Frui‘ts contain high amount of moisture hence they are highly perishable.
Ennt_s. a‘re very poor source of protein and fat. Avocado is the exception
containing 28 per cent fat.

Fruits are not very good sources of calories. Fruits like bananas give fairly
good amount of calories. Ripe fruit contains a higher percentage of sugar
than unripe fruit and the sugar is chiefly in the form of sucrose, fructose and
glucose. i

Generally fruits are poor source of iron. Seethaphal is also a good source of
iron. ' ; -
Mangoes are the excellent source of carotenes. Alphonso variety was found
to be the richest source of - carotene. Banginapally and peddarasalu are
fairly good source of - carotene. Apart from mango, Indian dates and
papaya are good sources of - carotene. Oranges are fairly good source of p-
carotene.

Guavas are the best source of vitamin C. Citrus fruits are also rich in
vitamin C . Cashew fruits are inexpensive and rich in vitamin C. Although
there is variation of vitamin content from fruit to fruit most fruits in the raw
state contain some ascorbic acid. Amla is the richest source of vitamin C. If
fruits are bruised, peeled, cooked or exposed to air, alkali or copper, large
amounts of the vitamin may be oxidized. :

Apples, pears, cherries, grapes and citrus fruits contain flavonoids which act

as antioxidants. :
Fruits also contain fibre and minerals such as sodium, potassium and

magnesium. They are not a good source of calcium.
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2.3 Storage of Fruit . |

fruit: dyinG, SERGETLUENG a5y say
ethod is chosen depends Upon the h"",
Jities available for storage, Regardl Pt-w
uld be followed: % ,4

There are five methods of stOf’ing
freezing and common storage. Which m
Produce, the quality desired and the fac
the method chosen, some general rules sho
Use only fresh produce. . telyaften e

: i ess immedi ‘
ievgu:l tge PIE;:JV ::togir;zd and pest or disease infested prodyce
il e i torage.
Use all preserved produce within one year of storag

N

3.2.4 Methods of Preservation|

DRYING . ;
** One of the oldest ways to preserve produce is through drying,

i from
% The basic procedure involves removal of moisture the prodyc, o,

point where decay is not likely.
This can be done by using an oven, a dehydrator or the warm heat of !

sun. : g
% Once finished, the produce should be stored in a dry place in g, tighy

containers. ' fig
% Dried produce does not retain the quality and nutritional value foung With

fresh produce, ‘ 3 .
% The process is also fairly labor intensive and time-consuming.

CANNING :
% A resurgence of interest in canning is taking place as it has become eagie,

with more fool-proof methods and good equipment like regular jars, ligs
and more reliable and safer pressure cookers.

% With the pressure cooker method, ‘the produce is heated to Ky
microorganisms that can cause spoilage.

% This action also deactivates enzymes in the produce that affect flavor,
texture and color. - : "

% Canning can incur added costs with the purchase of equipment, containers
and general supplies.

% Italso is labor intensive. For most types of produce, higher food quality can
be maintained with canning rather than drying.

CURING AND SALTING

. If certain garden produce is allowed to ferment naturally, it is said to have
become “cured.”

* This' means that microorganisms initiate the fermentation process and
change the food quality without causing bad tastes or generating toxins.
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. puring the fermentation process large amounts of acids are produced which

control the fermentation process by ultimately limiti :
ely | i i
" the foo et o ot y limiting the microbial action

F Wm@@ﬂ@m@

5 A seco};ciltwaa{\;o lciur‘e fo?d 1s l?y adding organic acid like vinegar to increase
the acidity mit microbial activity. When salt is added in sufficient

quality, this too will control microbial acti -
of spoilage organisms, on and effectively stop the growth

L

Curing anfdﬂsaltmg is not a common method of preserving garden produce
pecause of the great change that it makes in the quality and overall taste.

pREEZING

¢ A common and very desirable way to preserv ' "
produce is through freezing, p e certain types of garden

& This method does not improve quality, but is fairly easy to do if one pas

gecess :’ a freezer and takes the time to package properly so that moisture-is
retained.

Like other preservation methéds, freezing prevents microorganisms from
growing causing spoilage. g -
One large advantage of freezing is that the nutritional quality remains

relatively good, plus food can be kept for many months with little change in-
color.

’, b

L]

For certain soft produce, the texture may change considerably, though the

importance of this is largely depends upon how the food will be
subsequently used.

2.5 Ripening of Fruits|
Ripening is the process by which fruits attain their desirable flavour, quality,
colour, palatable nature and other textural properties. Ripening is associated with

change in composition i.e. conversion of starch to sugar. On the basis of ripening
behavior, fruits are classified as climacteric and non-climacteric fruits.

Climacteric

Climacteric fruits are defined as fruits that enter ‘climacteric phase’ after harvest
je. they continue to ripen. During the ripening process the fruits emit ethylene
along with increased rate of respiration. Ripe fruits are soft and delicate and
generally cannot withstand rigours of transport and repeated handling. These fruits
are harvested hard and green, but fully mature and are ripened near consumption
areas. Small dose of ethylene is used to induce ripening process under controlled
conditions of temperature and humidity. :

* Climacteric fruits are:
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Apple

Passion fruit

Apricot

Plum : :

% Pear d eliCate to withstand transp()rtah‘on 5

These fruit in fully ripe state are 99 ed near the consumption are,
long distances and should pmferabl)’ be ripen '

-
Ld

o oo

.
*

Ve

Non-Climacteric _ i Ma. Nongl;
R : . ted do not ripen . Chnlact :
Non-climacteric fruits once harves ; d do not respond to ethyl::

an
' amount of ethylene 0
fruits produce ve?ry small i te of respiration or pro do s
treatment.- There is no characteristic increased ra of

carbon dioxide.
Non-climacteric fruits are:

« Orange

< Mousambi

% Kinnow

< Grapefruit

% Grapes

% Pomegranate

% Litchi A

** Watermelon

4 Cherry
* Raspberry

< Blackberry

< Strawberry

% Carambola

% Rambutan

** Cashew

In order to improve external skin colour and market acceptance, citrus like
orange, lemon, mousambi and kinnow can be treated with ethylene, as a de-
greening agent. Ethylene treatment breaks down the green chlorophyll pigment in
the exterior part of the peel and allows the yellow or orange carotenoid pigments to

be expressed.
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chnologies for ripening of fruits
Te f easier and rapid method : :
Lack © s for uniform ripening poses a major problem

o1 try. Alm
in the gt uﬁi:lsm);modSOSt " HTethOdS of ripening, either conventional or the
mode™ chemi » come with their own merits and demerits

There ‘a::ie z::\; alet:iZted;m’logies and methods available today for farmers
for pr.OPe' tlzruits ;nd : }’1,‘ the n.umber of days taken for edible ripening varies
e Lf.fel'enf - prevailing climatic conditions. For instance, it takes about 5
1o 6 day® or mangoes and 6 to Fidaysfor sapotas to ripen. Under natural

.ions, ethylene, a ripeni
conditions 3 yl Sa ‘pening hormone produced by the plant plays a major
Physiologlc ro'e In the ripening process.

A simple technology practiced in households to trigger ripening is to keep

unriP‘?nefi' and np.ened fruits together inside an air tight container. Since the
slready ripened fruits release ethylene, ripening will be faster.

Another method is to place the fruits intended for ripening inside an air tight
room and induce ripening through smoking inside smoke chambers. Smoke
emanates acetylene gas. Several fruit traders follow this technique to achieve
qniform ripening especially in edible fruits like banana and mango. But the major
drawback of this method is that the fruits do not attain uniform colour and flavour.
In addition, the persistence of smoke odour on the product impairs its quality.

Spreading unripe fruits as layers over paddy husk or wheat straw for a week to
ripen is an another alternative. :

Another practice is that some farmers dip unripe mature fruits in 0.1 per cent
ethrel solution (1 ml of ethrel solution in 1 litre of water) and wipe it dry.

The fruits are then spread over a newspaper without touching each other and a
thin cotton cloth is covered over this. In this method, the fruits will ripen within
two days. r

In one of the simple and harmless techniques, 10 ml of ethrel and 2 gm of
sodium hydroxide pellets dte mixed in five litres of water taken in a wide mouthed
vessel. This vessel is placed inside the ripening chamber near the fruits and the
room is sealed air tight.

About a third of the roomvis filled with f:ruits-lea_wing the remaining area for air
circulation. Ripening of fruits takes place in about 12 to 24 ‘hours. In order to reduce
the cost of chemical, some ethylene releasing fruits such as papaya and banana can
also kept in the same room. Ethylene gas filled in pressurized cans promote fruit

~—

ripening in 24-48 hours
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acteric fruits in India are Fipg,
i

Fruit ripening using calcium carbide Most clim _grade calcium carbide

With industrial grade calcium carbide. Industrial of this chemicy) fsua”)
contains traces of arsenic and phosphorus, and, thus, usealcium carbide ot iy
purpose is illegal in most countries. In India too, use of € Section 44AA] oy
banned as per PoFA (Prevention of Food Adultration) ACtlf{ich acts as a.n. Cal'Ciu"‘
carbide, once dissolved in water, produces acetylene W e artj ‘Ciaj
ripening agent, Acetylene is believed to affect the nef-vou-:’i eZc osurey rEduqng
OXygen supply to brain. Arsenic and phophorus are toxic afi E & Qg

Severe health hazards.

CHANGES DURING RIPENING i i

Fruit ripening involves many complex biochemical changes, TUCIUdmg o
Maturation, change in colour, abscission from the parent P?ant, texture S(.)f,te ng
Production of flavour volatiles, wax development on iy hss'ue perrriteabﬂ‘lty g
change in carbohydrate composition, organic acids and proteins. During FiPenip,
the composition of fruit is altered either due to formation of new gopounds o,
degradation of others. Out of various biochemical and physical changes feCurring
changes in flavour, colour and texture are of utmost importance, for U
acceptability of the fruit. |

Colour Changes

Pigments are essential for the attractiveness of fruits and accumulate most Often
In the skin during the ripening process. Color is often the major criteria useq by
consumers to determine whether the fruit is ripe or unripe. As fruit matures ang
ripen, green colour decline and develops yellow, red or other colours due to th,
Presence of accessory pigments, which are characteristic of the various cultivars,

Formation of pigments

During ripening there is the development of the enzymes to catalyse the
formation of pigments. The main pigments formed and accumulated are: B-
carotene, xanthophyll esters, xanthophylls and lycopene. The anthocyanins are
formed partially from acetic acid units and partially from the amino acid,
phenylalanine. Carotenoids are terpenoids compounds and as such derive from
acetyl CoA via the mevalonic acid pathway. The primary carotene produced is
phytoene which is further metabolized to give other carotenoid pigments.

Degradation of pigments

Climacteric fruits show rapid loss of green colour with attainment of optimum
eating quality. Some non-climacteric fruits also exhibit a marked loss of green
colour with attainment of optimum quality. The green colour loss is due to the
degradation of chlorophyll structure. The main factors responsible for chlorophyll
degradation are: pH changes (mainly due to leakage of organic acids form the
vacuole), oxidative systems and enzyme chlorophyllase.
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fo mation of flavour compounds
gio syﬂtheSiS:

class of ﬂ'a‘"’“r compounqs 1-€. Monoterpenes, sesquiterpenes are generated from
amino acid, sugars and lipids. Natyra] Plant volatiles, such as aliphatic esters,

alcohols, acids and carbonyls are derived from fatty acid metabolism. Most unripe
fruits, .8 ap-ples, bananas and Strawberries, produce a variety of fatty acids which,
during ripenung, are converted into esters, ketones and alcohols via -oxidation.
Degradative reactions

Some of the volatiles are produced upon disintegration of fruit/ vegetable tissue

je. the compounds responsible for the characteristic taste and flavour are not

present in the intact cucumber but are formed by enzymic breakdown of the fatty
acids of the cell membranes which are disrupted when the cucumber cells are cut or
chewed. The tannins (secondary metabolite) and other phenolic compounds,
present in fruits impart astringency. Small amount of astringency is essential to the
taste of many fruits but the high levels found in unripe fruits make them
unacceptable. During ripening the tannins, are either partially broken down or
polymerised into products which are not astringent. The ripening induces the
breakdown of carbohydrate polymers, by various carbohydrases and leads to near
total conversion of starch to sugars. This has the dual effect of altering the taste and
texture of the produce. The increase in sugar renders the fruit much sweeter and
therefore more acceptable. However many exceptions are there. In oranges and -
grapefruits the acid content drops during ripening, while in lemons, there is an
increase in acids. Synthesis of ascorbic acid also occurs in many fruits during

Tipening.
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ranic &
psolute amounts ©f ORI S gar ang ,

; a
¢ many fiPe fruit. The breakdOWn“d
: gives the typical sweetness, p, aL:

- 5 Ofr,
Generally, the acidity decreases as

fruits. The ratio of sugar to acid and
are important in the flavour quality 5
polysaccharides by cellular enzymes not © u,{ds.
precursors for many aromatic flaver comp?@

Texture changes . fruit softening and is the integra] Pary
Textural change is the major eventin tic degradation of structural as wel| 4
. . ; 2 atic - . i
ripening, which is the result of enzym | softening is of comp,
textura &
storage polysaccharides. The process : Jife and consumer acceptability, Qy

. SR : tates fruit shelf : o L h
importance .as it directly dic Jation during fruit ripening, reduqng :
walls of fruit undergo a natural degr

: ' ds firstly to the attainmen,
wall firmness and intercellular adhesion- This le;e ins, to a 10ss Of this deg; of
desirable eating texture and then, as senescence begins this irab

texture. A
i tructural integrity

Fruit  texture is influenced by various factors ]_lke Zf i polyfjc?h of. the

primary cell wall and the middle lamella, accumulation Aride

+thin cells by 0osmosis. Change in
and the turgor pressure generated within ce . e dn.
pressure, and degradation of cell wall polysacchandes and starch determine s

extent of fruit softening.

Cell wall polysaccharides that undergo modiﬁcatl(_)ns during ripening g,
ylase activity Increases to some exte

pectin, cellulose, and hemicelluloses. Am
during ripening of many fruits. Starch i almost completely hydrolyzed to g,
cell structure and textural SOften'mg

sugars, thus contributing to loosening of the ; :
during ripening. Pectin is the key substances involved in the mech.amcal strength of
the primary cell wall and middle lamellae and contributes to fruit texture. During

ripening, softening of fruit is caused by the conversion of protopectin, the insolubj,
high molecular weight parent pectin into soluble polyuronides. The solubilisatig
of pectin is followed depolymerisation and deesterification; These changes ar
accompanied by an extensive loss of neutral sugars and galacturonic acid, followed
by solubilization of the remaining sugar residues and oligosaccharides.

Pectin from ripe fruit exhibit a lower degree of esterification, molecular weight
and decreased neutral sugar content compared to pectin from unripe fruit
Ultrastructural studies of ripened fruits have also shown that cell wall breakdown
is accompanied by dissolution of middle lamella and gradual dissolution of fibrilla
network of primary cell wall. A rapid rise in polygalactouronase enzyme occurs
during ripening is responsible for solubilisation of pectin. The other enzyme
involved in hydrolysis of pectin are: pectin methyl esterase, pectate lyase, pectin
lyase, arabinanase and galactanase. : :
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par ; associated with change in turgor pres

xding t0 softening behaviour, fryits are divid
;;cc1 very soft fruits: These fryits are greatly
! softand melting texture. e g a :
European pear and mostberrjes.

Modfra*ely soft fnuts:. These fruits are softened to little extent after
ripening andhave a crisp apg fracturabl
cranberry, Asian pear, be]] Pepper an,
relationship between climacteric anq non

ed in to two groups. These are:
. oftened after ri pening and possess
pricot, Strawberry, peach, plum, kiwifruit,

€ texture. e.g. apple, quince,
dwatermelon. There exist no
-Climacteric status of fruit and its

other hanges :

1. Change In protein: During the onset of ripening the actual concentration of
protein increases but the Protein has no role in imparting any effect to
eating quality. Changes in nitrogenous constituents however indicate
variations in metabolic activity during different growtﬁ phases. During the
climacteric phase of many fruits, there is a decrease in free amino acids
which often reflects an increase in Protein synthesis. During senescence, the
level qf free amino acids increases reflecting a breakdown of enzymes and
decreased metabolic activity.

2. Change in cellulose and hemicellulose: Ripening causes apparent
dissolution of cell wall fibrillar network in many fruits. There is often little
change in the cellulose structure in fruits during ripening and the activity of
enzymes does not correlate with softening changes that occurs. Ripening
also involves degradation of hemicellulose. There is a decline in
characteristic monomers of hemicelluloses viz. glucose, xylose, and
mannose during ripening of fruits but fh@t does not have a very drastic
influence on the texture of the product. :

3, Changes in lipid: Little is known about changes in the lipid fraction. There
are speculations about shifts in composition and quantity of phospholipid
fraction during ripening,

3.2.6 Enzymatic Browing & Its Prevention|

Vo might have seen apples, pears, potatoes and brinjal that turm brown in
color when peeled or cut open. Have you ever thought about it? What is the reason
behind this color change? That's because of a naturally occurring process called

Oxidation. :
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an oxidative T¢

Enzymatic browning is
f veget

vegetables and fruits, When the gkin ©
and an enzy

en in the air. As @
and nu

broken, cell wall gets ruplurud
released and reacts with the oxyg
brown or dark leading to changes in flavour

Measures to prevent enzymatic browning YO et .
3 ol uits and vegetable f getting OXidj,,

** There are many ways to prevent fr

L]

with the following methods. avocado,

“* Squeeze lime juice on fruits such as b:‘::::",eﬁp;:;éaﬁve browi::: ;-
vegetables like potatoes, sweet potatoes : ;

w Thge juice of othF::r citrus fruits such as oranges QiR s e als(’b&
used.

%+ Soak the cut fruits or vegetables in plain whie
the oxidation process. y

% Blanching fruits or vegetables also prevents Sl ek tbh :

< Wrapping in a cling wrap tightly is also a good way to p.reven TOWning

% Most important, do not use a rusty knife or any other iron metals beca,

iron will increase the rate of reaction.

r which helps to slow dow,

Role of Fruits in Cookery -

% Raw, whole or cut fruits can be served as an appetiser,
dessert.
Fruits can be served in the form of juices
Apples are served as stewed apples.
Fresh fruits can be preserved as jams,
fruits.

as a salad or for

or milk shakes.

L)
Q.'

L)
.0

marmalades, preserves and drigg

L)
...

3.3 Food Preservation - Princildes

Food preservation is one of the methods to protect food from unwanted
microbial growth. After the food is produced, we store and protect by covering the
rice and curry with lids to keep away flies and other insects. By this, we ar
protecting it from any infection caused by them. This is a short-term condition
Food preservation, on the other hand, is done to preserve food for a longer time.

Following are the important objectives of food preservation:
< To prevent microbial contamination.
% To kill pathogens.
% To minimise food spoilage and food poisoning,

The Importance of Food Preservation : .
The main reason we preserve food is to keep it safe before consumption. And
because we want to eat satisfying food.
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Dehydrating food is a preservation method used to extend the shelf
food by removing its water content.

are MOTe I€aSONS to preserve foq 4.

Bacter.iall irog’tlh = If the condjy e :
teria like Salmo ; mth, moisture ime -
bazn e g I;fl](la and- E. colj have 3 field day. Preserlval:;;na?: :;,]m;
ev : ; e fefl‘lgerainn, can - reall 3 ¢ i
pacterial growth and food spoilage y reduce the likelithood of
ality - To be a isi o
i(rzlrportt);ntly, taste ggg;lslﬂg the fOOd.nGEdS to look, smell, feel and most
poxes. The odd bruise 01; delttc}oein’t' we look for food that ticks all these
Nt 1s oft
quality for us to want . en harmless, but food must be in its best

Wastage -

ons are right -

moderately or severely food insecure, this
Person over 2,500 meals per year. That's
0od extends its shelf-life and can prevent it

wasted food can provide each
seven mgals a day! Preserving f
from being wasted.

Save money - Wasting fooq is ex
that we didn’t get a chance to e
money away.

Saving the environment -
When it decomposes, it p
landfills accounts for about

Pensive. Each time we throw away food
at before the use-by date, we throw our

Food that we throw away ends up in landfills.
r(?duces methane gas. Food that is wasted in
eight percent of global emissions.

3.3.1 Methods - Dehydration|

-life of your

It is also one of the oldest and most widespread food preservation techniques,
outdating many other modern methods like canning and freezing.

Here are some of the most popular methods:
Sun drying

M Sun drying is one of the oldest and most simple methods used to dehydrate

foods.

E It involves laying foods, such as fruits like figs or mangos, on a mesh screen

or tray made with wooden dowels. Then, you cover the food with a second
screen to deter pests and insects. :

B Food can be dried in any sunny area with low humidity and a minimum

temperature of 86° F (30° C).

I using this method, it’s also important to avoid screens made with

hardware cloth, as these may oxidize and leave residue on your food.
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n methOd that's so simp|e the
it

Air drying Tt
S0 » rat1o
Like sun drying, air drying 15 a. d;‘gﬂ
doesn’t require any special eqWP*

food in the shade instead of },, e

. TR Lo ces :
© Similar to sun drying, air !5 Pgljj(: sun’s Powel'fu] rays, making it , gon,
& This -t foods from : Od
This can help protec e and spices:

option for leafy greens, her

Solar drying 4 by the sun, which <20 help dehydrate
ere r

M Solar dehydrators are pOWEE==
foods without using any elecmctt)'/- S tabletop greenhouse. They %
M Solar dehydrators often appear : B readi / Can
be purch;sed or made at home using materials that are readily availgy,
from your local hardware Store:

Oven dryin . ! ‘
& Yourg oven can be used to dry foods when you keep 1t temperature aroyp
140° F (60° C). ours depending on the specig

@ Though oven drying can take around 6-10 h

food, this method may be bene
any additional appliances.

M Make sure your oven can be set t o
higher temperatures will cook food instead of dl_'}’mg L .dr s
@ Additionally, be sure to prop the door open while dehydrating foods, whjg,

allows extra moisture to escape during the drying process.

ficial for people who don’t want to purchgg,

o a tetnperature of 140° F (60° C) or less,

Electric dehydrators

M Electric dehydrators are one 0
used for drying foods.

M These appliances are usually equipped with a timer
along with fans to evenly distribute heat.

M They also typically have multiple trays,
types of food simultaneously.

M Electric dehydrators can range quite a
around $50 and higher end options may cost up to $1,000.

¢ the most efficient and convenient methods
and temperature gauge
allowing you to dehydrate severa|

bit in price. Some models start at

3.3.2 Low Temperature

Storage at low temperatures prolongs the shelf life of many foods. In general,
low temperatures reduce the growth rates of microorganisms and slow many of the
physical and chemical reactions that occur in foods.

¢ Refrigeration: The life of many foods may be increased by storage at

temperatures below 4 °C (40 °F). Commonly refrigerated foods include fresh
fruits and vegetables, eggs, dairy products, and meats. Some foods, such as
-~ tropical fruits (e.g., bananas), are damaged if exposed to low temperatures.
Also, refrigeration cannot improve the quality of decayed food; it can only
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deterioration.
retard One problem of modern mechanical refrigeration — that

o dehydraﬁo_“ pf foods due to Moisture condensation
thl‘ough.h’“mudlty control mechanjsmg Within the storage chamber and b
appropriate packagmg tedmiques. : : d

o Freezing:

quality of foods. At subfr

eezing temperatures the
Y slow for the typical .

commercial trade. storage period used in

¢ Cellar storage temperature. It is

; usually
foods like root crops, Potatoes, onj,

used for the storage of surplus
Ons, apples, etc. for limited periods.

 Heat treatment of food may be given in different ways:

Pasteurization (temperature below 100°C): Pasteurization is a heat
treatment involving temperatures below 100°C that kills a part but not all
the microorganisms present in food. Milk, for example, is usually heated to.
63°C for 30 min or 71°C for 15 seconds or in UHT 138°C for 2-4 seconds.
Examples include milk, wine, beer, fruit juices and aerated waters which are
routinely pasteurized. The mode of heating can be steam, hot water, dry
heat or electric currents. The products are cooled promptly after the heat
treatment. Pasteurization is usually supplemented by other methods to
prolong shelf-life. :

& Boiling (temperature at 100°C): Cooking of rice, vegetables, meat, fish etc.
at home is usually done by boiling the food with water and involves a

. temperature around 100°C.

Canning (temperature above 100°C): Canning is the process in which the
foods are heated in hermetically sealed (airtight) jars or cans to a
temperature that destroys microorganisms and inactivates enzymes that
could be a health hazard or cause the food to spoil. The vacuum seal formed
after heating and cooling in the process ensures that no microorganism can
get into the product. The degree of heat and t.he length. of time of hezj\ting
vary with the type of food and the kinds of microorganisms that are likely
to occur in it. High-acid foods such as fruits and tomatoes can be processed
or "canned" in poiling water, while low-acid vegetables and meats must be
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at 1212 3 .
processed in a pressure came; followed by 81asS gotpainers, Nowuq\lb"l
cans are most commonly US€ Jastics in the form of pouches , ¢

. r . ‘
containers made of alumin umg]an used. Examples of food Preser,, rll&q
containers are also increasin y h as soup, meat, be ‘ y

: . : fOOdsl suc ans. C
canning are- all kinds of tneg jous dried food products such ,, ferr:al
grains, legumes, nuts, ables. I,
coffee, milk, soups, fish, meat and veget e

3.4 Preservatives]
hich are specifically added to preye, th

Preservatives are food additives, e e o inlibit the ¢
deterioration or decomposition of 2 food. Chent l : et fuoolldu Ly ac
causing spoilage. These are also used to complem erva

techniques.

d
t()ts
li()n

Preservation of foods by the chemicals is effected by mffﬁxgcw“h the o
membrane of the microorganism, their enzyme actlwt? & thg add ;necham%
and by acting as antioxidants. In food preservation, e €d  chenjy,
preservatives may be grouped into tWo classes. ;

M Class I p:eser(\jfativ}:i: The first one includes the use of sugar, salt, SPices

acetic acid (vinegar) and alcohol, and is referred to as class I preservayjy,
and is considered to be relatively safe to humans.

M Class II preservatives: The second group inclu-des thejuse Of_benz‘)i.c acig,
sulfur dioxide, nitrates and nitrites and a variety of neutralizers, flrming

agents and bleaching agents and referred to as class II preservatives ang i
considered to be relatively safe to humans, but within the permissible dog,
prescribed by the food regulatory bodies of the country because highe,
concentrations can be a health hazard.
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;. Green leafy vegetables are excellent sources of

a) protein b) vitamin c) fat

-

5, The pigment present in beet root is

. . e [ ]
a) betalin b) allin ¢) curcumin d) carotenoids

‘ 3, The enzyme responsible for browning js

' a) polyphenol oxidase ) thiaminase €) oxygenase d) protein

d) minerals

baea go 8 [ a ]

4 are said to be theheart of cooking, [ a ]
a)spices ~ b)meat - o d) pulses

5, is also known ag Devil’s Dung, [ ¢ ]
a)nutmeg  b) mace C) asafoetida g dil)

6. _can be defined as the process to slow or stop food spoilage [ a ]
a) Food preservation b) Food Storage
c) Food Quality d) Food Poisoning

7. Vegetables, fruits etc are preservedby  method [ B .]

a) Salting b) Freezing ¢) Chemical Preservation d) Dehydraﬁon

ILL IN THE BLANKS

1. Sweet lime and oranges are examples of fruits. (Citrus)
2. The pigment present in tomatoes is . (lycopene)

3. Guavas and amla are good sources of . (Vitamin C)

4. is a mixture of eight spices. (Gram masala).

5. stem is used as antiseptic. (Turmeric)

6. is the process of removal of water from food. (Dehydration)

7 in food préservation can be defined as the mild heat treatment.
(Pasteurization)
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00DS AN rmented
ANIMAL E Nutritive value, fe ed ang o

Milk- Composition. _
fermented milk i o and quality

Egg - Composition, ! ;tion and nutritivg value
UNIT-IV Poultry - Classification, comc};:z‘ ging during cookmg

N,

Meat - Nutritive Value 20¢ - . utritive value
Fi.:liI - Classification, Comp-euua(l)r;n agc:nncl dental
food Adulteration - Intention =
4.1 Milk- ComPOSlhoﬂI
INTRODUCTION : ivilization itself. C
The story of milk goes back to the beginning of civiliza attle v,

St f the most essentj
domesticated even in prehistoric times and milk W‘;s orfaflable in nature f(l)-lralhof :
foods. Milk is one of the most complete single foo s v an

and promotion of growth.

f mammals. Its PUrpose :
ilk i ion of mammary gland © : S n
Milk is the normal secretion o f the species pro ducing .

o
nature is to provide good nourishment to the young .
Man has learnt the art of using milk and milk products as a foodbfor his wellbej,
and has increased the milk producing function of the animals best adapted 4 a

source of milk for him.

The cow is the principle source of milk for human consumPUOn I many party
of the world; Other animals as a source of milk for human beings are the buffa|,,
goat, sheep, camel and mare. In India, more milk is obtained from the buffalo thy,
the cow. Some amount of goat milk is also consumed.

Definition

Milk, liquid secreted by the mammary glands of female mammals to nourish
their- young for a period beginning immediately after birth. The milk of
domesticated animals is also an important food source for humans, either as a fresh
fluid or processed into a number of dairy products such as butter .and cheese.

Composition -
Milk composition can vary depending on the species, breed, stage of lactation,
and other factors, but generally it consists of the following main components:
A  Water: Milk is composed of approximately 87-88% water. '
A Lactose: Also known as milk sugar, lactose is the primary carbohydrate in
milk, typically making up around 4.5-5.5% of the total composition.
A Milk fat: The fat content in milk can range from around 3% in low-fat milk
to 5-6% in whole milk. The fatty acid profile includes saturated,
monounsaturated, and polyunsaturated fats.
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Y of proteins, with the most abundant being

total milk proteins). The tot,) Protein cg e D o el of

= e ntent is typically : 9
inerals: Milk is typically around 3-4%.
/S h:;;‘;m phosphoruas good Slource of several essential minerals, including
C um, . » Potassium, sodium, magnesium, and oth :
making up around 0.7-0.99, of the tota] it , others, typically

ns, including vitamin A, vitamin

B12, riboflavin (B2), niacin (B3), and others. The vitamin content can vary

r depending on the cow'

Ors.

:_ £ Water %5 Dr();‘mat {==iFm Proteins | [aciose Minelars
% :::‘_ o) (%) (®s) (%) (%)
= B e .
| eow 87,5 125 37 33 47 0,8
| » » »
ghgcp 80.7 193 S 36 48 0,9
» » »
L gant 87 13 4 3.6 45 0.9
buffalo 82 18 79 43 48 08
horse 89 11 1.9 23 6,3 0 Sﬁ
S —————— — e —\—.4, '\r——)
human 87.6 124 4 12 7 0.2
B.1.1 Nutritive Valu
Nutritive Value of Milk
¢ Milk is a complex fluid containing protein, fat, carbohydrates, vitamins and
minerals.

¢ The main protein in milk is casein and it constitutes 3.0-3.5 percent of milk.
The fat content of milk varies from 3.5 percent in cow’s milk to about 8.0
percent in buffalo’s milk.

¢ Fat is present in the form of -ne globules varying in diameter from 1to
10pm(micrometers). :

|
4

- ¢ Milk also contains phosphalipids and cholesterol.
¢ Lactose is the sugar present in milk. The important minerals in milk are
calcium, phosphorus, sodium and potassium.

¢ Milk is an excellent source of riboflavin and a good source of Vitamin A.
~ However, milk is a poor source of iron and ascorbic acid.
¢ The small amount of iron present is bio available.
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H a
suffalo (100 mb) L Human (100 m,
Components 1.1
c 6.5 d
Protein (g) 3.2 2 34

4.1

5.1 L
Lactose (g) 4.4

210 28

Calcium (mg) 120 :

—————" 1175% o

Energy (kecal) 67
T . :
ypes of processed Milk wing types of milk.

Raw milk is processed into the follo
® Skim Milk; Skim milk is whole
cream separator. The quantity of fa
all other milk nutrients, except Vita

addition of these vitamins. : i .
® Toned Milk: Toned milk is prepared by using milk reconstituted from ski

milk powder. Skimmed milk is Pfepm'ed by remoTn'ng fat‘from milk j, ]
umed milk is then mechanically dried to give skin

cream separator. The skir : L _
milk powder. It is mixed with buffalo milk containing 7 percent fat, Tp, fat

content of toned milk should be less than 3 percent. ' :

® Standardised Milk: In standardised milk the fat content is maintained g 45
percent and soluble non-fat is 8.5 percent. It is prepared from a mixtye of
buffalo milk and skim milk. ;

‘® Homogenised Milk: Homogenisation is a mechanical process that reduge
the size of fat globules by forcing milk through small apertures under
pressure and velocity. When milk is homogenised, the average size of g,
globule will be 2 micrometers. The decrease in the size of fat globyje
increases their number and surface area. The newly formed fat droplet
brings about stabilization of the milk emulsion and thus prevents rising of
the cream. Homogenised milk has a creamier texture, bland flavour ang

milk from which fat has been remoyqy by

t is usually 0.05 to 0.1 percent. It conty; a

min A and D, but can be fortifieg by 4
0

whiter appearance.

@ Evaporated Milk: It is made by evaporating more than half the water from
milk under vacuum, at a temperature of 74° C - 77° C. It is then fortified
with vitamin D, homogenised and filled into cans 56 and sterilized at a
temperature of 118° C for 15 minutes and cooled. The treatment employed
lends a brown colour and characteristic flavour owing to the reaction
between sugar and protein.

@ Condensed Milk: It is obtained when whole milk is concentrated to about
one-third of its eriginal volume and has about 15 percent sugar added toit.
The preparation of condensed milk involves
(1). Filtration and pasteurization of milk,
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(i) Preheating and evaporation

(i) Addition of sterilised sugar syrup
(iv)Homogenisaﬁon. »
FIaVoured Milk: It is the milk prepared by the
rose, pista, badam, cardamom etc, to pasteurised
Milk Powder: Milk powder is prepare
driers or spray driers. In the cage o
filtered, pasteurized, homogenised

addition of flavour such as
whole milk,

d by dehydrating whole milk in drum
f drum or roller drying, the milk is

: and then fed into roller driers which are
internally heated with steam, The dried milk is obtained as a thin sheet and

is powdered. In spray drying, the homogenised milk is blown as a fine

gpray into alp-re—heated Vacuum chamber resulting in fine dry powder. The
milk powder is collected, cooled and packed,

sical Properties of Milk

Acidity: Milk has a pH of about 6.5 to 6.7. The salts of the minerals -

calcium, phosphorus, sodium and Potassium help to maintain this pH level.
Viscosity: The viscosity of milk is affected by temperature, amount and
nature of dispersion of Protein and fat, acidity and the effects of various

enzymes and bacteria. Homogenization increases the viscosify of milk.
Freezing Point: The freezing point of milk is -0.55° (@
Boiling Point: Milk boils at 100.2° C.

4.1.2 Fermented Milk Products

Paneer: Paneer is a soft cheese prepared by addition of lemon juice or citric
acid to hot milk and precipitating the casein, The liquid released in this
process is known as whey and the resultant curd is tied in a muslin cloth
and hung for a day to squeeze any liquid present in it. The soft cheese

(paneer) that is obtained is used in Indian gravies and pulavs. It is a very
good source of protein.

Cheese: It involves the curdling of milk with enzyme rennet under
microbially controlled condition. Milk is held at about 27° C in vats and a
lactic acid culture is added. When the milk gets acidic, rennet is added to it
and the milk is allowed to coagulate. :

The curd formed is cut and heated to about 37° C with constant stirring
‘to remove the whey. The whey is drained. Salt is mixed with the curd and it
is pressed to remove further amount of whey. The cheese formed is coated
with paraffin to prevent loss of moisture.

The paraffined cheese is allowed to ripen for three to six months at
temperatures between 45° to 60° C. Cheese is a concentrated source of
protein.
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INT 00DS ANDNY
INTRODUCTION TO FOO! & milk to about 50° C. A tGaSPOOn 2
added and is mixed thore, of )

'thy 4

4 Curd: Curd is prep;ued . hea:mud is
-h of cu
batch © ter curdles the milk, The:
b"lq(,.
Uy

(starter) from an earlier e

A The lactic acid bacteria present ll?d thereby increasing the acidity
ctic acl :

breaks down lactose o 12¢ in casein coagulates as cypy Uik

i t
When the pH reaches 4.6, the m-l:( Ff)::;aﬁon of curd 1s 35° - 4qpo C
A, : ture for the an
The optimum tempera ion is 8§ - 12 hours dePending A @t

i r curd format 2 :
:hn;z sgizfiidreZPera ture. Curd is usc?d as a dzzs;gg rc::esalads Mag, l‘.r(:h(.
fresh vegetables and combines well with plain el 1iké . n

4 Yoghurt: This is a coagulated milk product Wkl T nls.lstenc i
made from partially skimmed ©OF whole rml. slightly aciy
a mixed culture of Lactgp, .. ¢

: hurt, -
flavour. In the production of yoga! : -2Ct0bagiy,
bulgaricus, Streptococcus thermophilus and Lactobacillus a‘CldOp}musis

added to pasteurised milk and incubated at 42° C to 46° C.

Role of Milk & Milk Products in Cookery : lkshak
1. It contributes to the nutritive value of the diet, eg. milkshakes, plajy Ml

flavoured milk, cheese toast.
2. Milk adds taste and flavour to the product €g. payasam,tea, coffee,

3. It acts as a thickening agent along with starch eg. whitesauce o Creay

soups. _
4. Milk is also used in desserts, eg. icecrean, puddings
5. Curd or buttermilk is used as a leavening agent and to improve textyre, 0

dhokla.
6. Curd is used as a marinating agent, eg. marinating chicken and meat,

7. Curd is used as a souring agent, eg. ravadosa, dry curdchillies.
8. Khoa is used as a binding agent, eg. carrot halwa.

9. Cheese is used as garnishing agent.
10. Salted butter milk is used for quenching thirst.

.1.3 Non-Fermented Milk Products|

A Khoa: Khoa is prepared by evaporating whole milk in an open cast iron pan

A

A

with continuous stirring until it is semi-solid. It is used extensively in the

preparation of Indian sweets. :
Cream: Cream is the fat of milk and is used in the preparation of sweets. It
is made by simmering large quantities of milk until a thick layer of milk fa
and coagulated protein form on the surface. It can be consumed with or
without the addition of sugar.

Butter: Butter is obtained from cream by churning, When cream is chumed,
the fat globules are destabilised and coalesce until the milk separates into
two phases - viz., the butter and the aqueous phase. Butter is removed and

c
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eggs'lai d by domestic fow], except those

fertilized but are sold mainly for hym,

Specifically set aside for hatching, are not
an
come from chickens, ducks, geese, turk

consumption. Eggs produced in quantity
€Ys, guinea fowl, pigeons, pheasants, and
quail

!

The chicken eggs, which represent the b
gtates and Europe. Duck €ggs are consumed
and goose eggs are a food in many European
rurkey and pigeon eggs is almost entirely ¢
turkey poults and young pigeons (squabs).
for hobby or sport use.

ulk of egg production in the United
as food in parts of Europe and Asia,
countries. Commercial production of
onfined to those used for producing
Pheasant and quail eggs provide birds

Structure of Egg

A An egg is designed to give protection and f
therefore a very nutritious food. There are
white and the yolk.

A The shell consists of two parts

1. An outer shell composed mainly of calcium carbonate
2. Two thin inner membranes composed mainly of phosphates

ood for a developing chick. It is
three main parts: the shell, the

4 The outer shell protects the egg, or the developing chick in a fertilized egg.
A The shell is porous and e amcsnn |
contains numerous tiny Ouerioyer _
holes, which enable a chick rFoosie X~ St "R ‘

to breathe.

A The colour of the shell varies
from white to deep brown
depending on the breed of

the hen. =
A The two inner membranes o
lining the shell act as vetom yon Chataerous ayer
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INTRODUCTION TO‘WWIW; may enter through th\\%

> > - >

o -

_conalbumin, ovamucoid, ovomucin

: hi .
: : bacteria W P
chemical filters to obstruct 0r(,u.\
shell. T form a small

The two membranes separa

rounded end.
The egg white has two

air pOCket between the
L .sible layers-
distinctly visib v ;
. olk is thick and v
The egg white immediately 5 urmundmgnt?e;ent white. o,
This is surrounded by a thinner mo::bt: espirlside the egg shell by ¢,,
The egg yolk is anchored t0 mealme;;e ‘ *Top
like structures known as the chalazac:

i ition.
These hold the yolk centrally in Pos! o ;
The yolk is separated from the white by a membrane as the Vitell,

membrane.

2.1 Composition ofjﬁggl

y water with no fat

(albumin) consists of largel

: tein. :
carbohydrate but contains 8-12 percent prot o
Different types of proteins are present ln egg white like OValburm.n’
and avidin.
for the jelly-like character of °8g whi,

The white of the egg

The protein ovomucin is responsible
and thickness of the albumin. : ]
Avidin binds with biotin and makes the vitamin unavailable.

But avidin is denatured by heat and thus cooked egg does not affect g,
availability of biotin.

Egg yolk comprises mostly 25-33
and the remaining water.

The major proteins in egg yolk are

and lipovitellinin. : 4
These lipoproteins are responsible for the excellent emulsifying properties

of egg yolk, when it is used in products such as mayonnaise.

percent of fat and 15-17 percent Proteiy

lipoproteins which include lipoviteljip

[:.2.2 Nutritive Value of an Egg|

The Value of Eggs in Diet

°

Eggs are an excellent and relatively cheap source of high biological value
protein. . :

Egg proteins have an excellent supplementary value ‘to all other plant
protein foods. Ly

Hence a combination of eggs with any of the cereal or cereal pulse mixture
will enhance the protein quality of food.

They also provide vitamins A, D, E and riboflavin.

Egg yolk is a good source of carotene and iron.

Egg is one of the richest sources of lecithin- a phospholipid which forms a
part of the structure of every cell wall in the body.
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also provides essenti
, Bgb :

81

al fatty acids like linoleic acid and arachidonic

acid-

Nutrient (up Ra
Vo (unjy) Whole E
Warter gggrccnla;ez ::-68.5
Cnloriesgkml) 70
Protein &)

Corbohydraie _:;-_;?____
Polvnnsanumdﬁ. ) N
[Mowunsaruried o g
[Somurared far gy — B -

%WF‘“
%Tﬁ‘*—
Vitamin A (107)

270
| Vitamin b gy —————

[Vitamin E (mgy————-!

Y A
e b o L0,

E.Z.B Evalution of Egg Quali}x
£gg is an excellent food and hence i

: _ ts quality s of very gréat importance. Fresh
gs have the best quality. Quality of rmined by candling where

eg egg is held against a source of strong light, Candling will reveal
the a) A crackin the shell.

p) The size of the air cell.

¢) The firmness of the white,

d) ‘The position of the yolk.

¢) The presence of foreign substances.

In a good quality egg, the white is thick and stan.

and high. In a poor quality egg, the yolk is somewhat
wh.ite appears wate

.mwm@etwniueiﬂanﬁggio Fresh

VERY FRESH

A very hcs?‘gg_w.l Sink 1o 1hs
bottom and lay on its side
WEEK OLD

Week old €995 will rest on the
bottomn but the fat end of the
©gg will rrse up shgintty

ds high. Yolk is firm, round
~flattened and enlarged. The

}»WEEK OLD

Thiee week clg €9gQs will be
balanced on pointy end wdh ih
fal end sticking up

waler These Noaters shoula LS g
tossed o3 they arenY any gooc Eresh
fo eat u

T,

BAD ECGS
Old eggs will be fioating
botsing along the surface of v

- Use of Egg in Cookery . :

A Eggs can be used in many ways in cookery.

A Eggz when used alone or in combination with other foods they become fhe
major protein source of a meal. Eggs can be used as boiled, scrambled, fried
(emelettes) or poached for table use.

A Eggs are used as
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oteins coagulate on heating. Ther@fcre -

g stirred and baked cusfar'(fgg"b‘
- P,

Jh

1. Thickening Agent: Eg8 PF
be used as thickening agen
and puddings. ate between 65 and 700

ins coa

2. Binding Agent: Egg pmtemswhjfhujit is used. They can be ugeq

ts for makin

ang

he
r (IP ",

hold shape of the product]s-ni;1
toast or Bomba o :
3 :.::::j]:m:hezt: Eggs when beaten, fo.rm el::nsi:ll::f films wlijch can
L This air eipaflds during baking and B1ves Zéllésfy megy Prod
and mer;j
they can be used in cakes, foamy omelette, SO : eringue,
Y egg contains phOSPhOh'pj i,y

P t: Besides protein, €88 € !
4. An Emulsifying Agen emulsifying quality. Hence ey Ugh .

lecithin which are known for their ¢
ecl whic g agent in prodllcts such as n'tayormajse a:“bE

“ﬁ

y toast and banana fritters.

h'i

ap j
uct %
by

used an excellent emulsifyin i
able to stabilise the oil in water ; ) _

5. As a Flavouring and Colouring Agent: Egg 1s u::d = ;OOd rl:lix
contribute flavour and colour to products gixh T e*'; a? Ptdding,

6. As a Clarifying Agent: Egg helps in the preparation 0 Cear soups vy
small amount of egg white is added to the hqﬂ}d soup and heateq, the ¢,
albumin coagulates and carries along with it suspended partigje N
allowing it to settle, a clear soup is obtained. : :

7. As a Garnishing Agent: Hard boiled eggs are diced and are used (o gamiy

. dishes like biryani. . T
8. As an Enriching Agent: Eggs are used to enhance the nutritive Value

Sy

various preparations.

E.3 Pou]_t_rm
Introduction

The word "poultry" comes from Middle English pultry or pultrie, itself deriyg
from Old French/Norman word pouletrie. The term for an immature poulty,
pullet, like its doublet poult, comes from Middle English pulet and Old Freng,
polet, both from the Latin word pullus, meaning a young fowl or young anin;
The word "fowl” is of Germanic origin (cf. Old English Fugol, German Voge,
Danish Fugl).

Definition

The term poultry is applied to all domesticated birds used as food and includes
chicken, ducks, geese, turkeys and pigeons. Of these, chicken and turkey are most
commonly used for their meat.

}.3.1 Classification of PodEﬂ

- Poultry is classified based on age. Age influences tenderness and fat content of
the poultry. According to Indian standards, the clasSification is as follows:
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é proiler or fryer: Chicl en of 8 o 10 weeks of age either sex, h

aving tender

meat with soft, plial le Smooth textured skin and flexible breastbone
Cartuage' : 3

7 Roaster: A young chic..en, usually 3t 5 montly of gie, of cither sex, having

render meat with soft sliable Sooth textur: 1 skin and

that may be somewha less flaxibje that of
| Stag: A male chicken usually

somewhat toughen.‘ "d darkened flesh | | 5 considerable hardening of
the breastbone cartilay:

breastbone cartilage
i broiler or fryer,
under 10 yr nths of age with coarse skin,

@ gtewing chicken or fcwl: A mature
of age, with meat less lender than th
tip- S

& Cock: A mature m lcken, usually ove;
skin, toughened and d rkened meat and ha;

chicken, usually more than 10 months
at of a roaster and inflexible breastbone

miths of age, with coarse
ned breastbone tip.

poultry is marketed in ro dy to ook form as d

e h ead, feet and entrails. ,\fter the birds are ki

gipped i hot water briefly. T1e temperature of the scald water may be 60 0 C and

e bird is kept in it for about 45 seconds or more. Scalding loosens the feathers on
t]eChiCken and thus helps de’ >3 thering.
\ \

ressed chicken after removing
led, they are scalded, that is,

Aftter defeathering, evi=.. ation of the bird

e thoroughly washed and clilled. Chicken can be |
orin packs of similar 'mdi\i(_l'

place. The eviscerated birds
»urchased whole, cut into parts

Ul parts, such as breas <, drum sticks or thighs.

PP T T

4.3.2 Com; ssition and Nu! “tive Valuej :
Poultr méat has high ¢ “ir content (about 20 |} and is comparable in quality
ad nutrit)irvu value 5 { contains all th amino acids required

for building body tissues. 7/ e is a little fat on the meat of young birds, but the fat
eontent is influenced by age = d species of poultry.
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B (at of red meat and this hag Ny A

other animal tissues, Poulgy, s
e

10 FOODS AN
ated
Chicken fat is more unsfltun -otein O fat
advantage. Because of itS hlgh_ P! of fats. Like
ust restrict the intake - ~erals
an—u’ns an e

INTRODUCTION

than the

persons who m
is a good source of B Vit

ition facts: ;
Nutrition S0 chickens

w
Chicken Breas! mm (with skin)
LI Chicken ronly) (with skin)
Breast (men 38 onl 211 keal,
172 keal
Calories 110 keal 09 o
Carbohydrate 0g o8 09 Og
0g 0g
0 0
s 04 i 196 e
Fat 129 9.29 . 1.0 (] )
Saturated 03¢ A ,:2 5 659
Monounsaturated 039 384 34g
: 1090 :
Polyunsaturated 030 209 e 206 mg
Omego-3 40mg 150 750 mg 3091 mg
170 1740 mg : 1739
Omega-6 mg 2080 1979 &

Proteln 2319 _—_—‘_'________,_____.____‘_“

~ Selection of Poultry r ~firm birds with plump flesh the skiy

When purchasing fresh poultry, look fo . ;
should not look wrinkled. If buying frozen chicken, check that the package s wel|

sealed.
EA Meai
Introduction

Meat is valued as a complete protein food containing all the amino acg
necessary for the human body. The fat of meat, which varies widely with
species, quality, and cut, is a valuable source of energy and also influences th
flavour, juiciness, and tenderness of the lean. Parts such as livers, kidneys, heart;
and other portions are excellent sources of vitamins and of essential minerals, easily

assimilated by the human system.

Definition
Meat refers to muscle of warm-blooded four-legged animals. Meat is defined as

skeletal muscle with naturally attached tissue. Red meat consists of mutton, pork,
and beef and rabbit meat. The flesh of birds (poultry), fish, crustaceans, flesh of
salmon and lobsters are light coloured and are referred to as white meat.

Classes of Meat & Related Products
1. Veal: It is the meat from cattle slaughtered 3 to 4 weeks after birth.
2. Beef: Meat of cattle over 1 year old.
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V"d:fmn: Flesh of young ovine animals of both sexes whose age is 12 months
4 or under: -
yearling Mutton: Carcasse% of young sheep usually from 12 to about 20
4 nonths old are termed yearling mutton.
ature mutton: Flesh Of' both the male and female of ovine species that are
20 months in age at the time of slaughter,
i t of swi : . : 3
pork: It is the meaS uswme, Good quality pork is obtained from animals
e of 3- . ;
petweer the a.Lg iver, ki months before the amount of fat becomes excessive.
. Organ meats: Liver, kidney, heart, thymus, pancreas and brain.

8. Gausages: Made of ground or minced meat and are enclosed in casings.
= ¢ of Meat :
ists o i :
5% " 4l flesh consl 5 r;uscle hSSlfe or fibres, connective tissue and fatty
i Poﬁe) tissue. Learll m;; Is th E'lmuscle tissue of animals. Meat muscle is made up
| scle fibres S ; B0
( undles of mu eld together by creamy white connective tissues.

°mdon5 join muscles (made up of bundles of muscle fibres, surrounded by
i " cive tissue) to the bones of animals,
)

¢ Fat is distributed th:c?ughmlt. meat in small particles or in large masses. The
formed by tlu? uniform distribution of fat in small “lakes” throughout the
*scle o7 lean flesh is called marbling and is considered an important factor in
oniributing tenderness  and

{avour to muscle tissue. A VISUAL GUIDE TO FEEDING ORGANS
a

Providad 10 you by The Raw Fesging Communty
e Iy " doi

The Colour of Meat FEED AS ORGANS FEED AS MEAT
The colour of meat is due to the A et e i e -
o o ety el Vazue They o ba fsg o1 1eguisr maal

i d myoglobin. :
d pigment called myog . ‘
P OFFALS (ORGAN MEAT): N g 2
Liv

Offal also called as organ -"—:;:-:va-m ~~q£‘£§=—-
meats, refers to the internal e
organs and entrails of a o , g °
butchered  animal.  The Kidney -

‘name offal means “off fall”,

B0 other words, the bits ﬁ Q

,mlvéch fall from an animal

when it is butchered. The Rl
offals generally covers % ' :m “

such as the heart,

7 82!2“ 2‘1 a\\::otbrndt Lung and Trachea
rer and lungs (collectively eyl il oy
known as the pluck) and T
othe organs like the ‘W i
kidneys, brains, head, feet, Testicles o Green Trips
e, intestines and tails. Sea e Ve G 1 Toga e e e

=
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Post Mortem Changes in Meat .
The changes taking place in meat after slaughter may be grouped under ty,

heads:

%]

8

_ Meat fats are rich in

_ is to be controlled.

as giblets. Offals 5 i %
f protein. The liver, Kidp, “;i}'.,
"

A, and D. g

rally referred 1O
llent source O
\d vitamins

Offal from birds is gene
nutritious food and an exce
heart are a good source of iron ai

|g.4.1 Composition and Nutritive value of m@

ibuting substantia

tial minerals and vitamins to the djg Oy y
. , : & |
high quality proteins and essen T il gical value

. tei
Meat contains 15- 20 percent pro ! thus ensuri
The proleins of meat are well utilized wat:;:ai(;d{r: aintenancenng a5y
- i ids necessary for gTo '
of essential amino acids n £ rus, zinc and Copper to ra

Pply

. : ho

Meat contains enough iron, phosp &= 4
; & / How meats compare nutnt.ona"y n
important source of these (Information based on 3.5 0z. serving) |
minerals. : _ i
As far as vitamins aré peat Calories Pr't:'t“eﬂln 5211; Chm‘eﬂe,m |

. : ms) |
concerned, vitamin A, e
thiamine and riboflavin Ground Beet 289 g;t_} gg.; 90
are present in liver, Lﬁgnkﬁroz:d %g 97 g;;

- en, '
kidneys, heart and {uo Chop B, 1
sweetbreads (the  Pos (lfﬂglps 202 ggg 81 e
pancreas or the thymus).  Lamb ch ;?[1] 254 s 1351! [7)

All lean meats contain 52;&3:5 207 335 6.4 a0
thiamine, riboflavin and  Turkey 170 2?? ig 766

o, ¢ Top Round 180 3 ; 846

niacin. Chicken Wit 173 309 45 85.7
Longhiorn 140 25.5 3.7 615

Meat is also relatively

: C ) \Longhom data “Hutren! Density of Bag! From TexasLonghosn Care Teras
high in energy value :mwwmmm, USDA. USA Today 11728991, Poge Lab. Inc_ Dallsg 1y

saturated fatty acids.

Onset of rigor mortis: After slaughtering, the lean tissues undergo a serje
of corhplex physical and chemical changes. As a result, muscles lose thej
soft pliavle nature and become rigid, stiff and inflexible. This is termed as
“rigor mortis”. Stiff muscle starts to soften and becomes tender when it js
held in a cold room temperature between 0°C to 20°C for 1-4 weeks. Thisis |

known'as “ripening” or “ageing”. During ageing the humidity of the room |
|

Development of tenderness: Meat can be made tender by using mechanicl |
methods like pounding, cutting and grinding which break muscle fibre
Addition of salt, vinegar, lime juice and enzymes like papain (raw papaya),
bromelin. (pineapple) and fi~cin (~figs) also help in tenderizing meat.
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4.2 Changes DuriggCoohna

cooKing, the red pigment of meat turns brown due to the denaturation
rotein pigment.
of P

Cooking (.hffat teatment) a1.50 brings about inactivation of enzymes and
Jenaturation of proteins, which makes the meat tougher. :

4 When meat 'is cookefl volatile compounds from both fat and lean meat are
released which contributes to the flavour and taste of cooked meat,

o ooking melts the meat fat which increases palatability of meat when eaten
warm. .
There is loss of water on cooking meat which does not change the nutritive

valueh I:u't may affect the juiciness and bring about shrinkage in volume and
weignt.

Mé‘t Cookery ;
[n the process of cooking, many chemical - changes occur affecting the
ce, taste and texture of meat & Cooking meat.
g Develops or improve flavour, colour, aroma
@ Makes it delicious and appetizing to eat.
@ Makes it more tender. Makes it easier to digest.

@ Makes it safe to eat - kill any harmful bacteria it may have picked up during
handling. '
[ntroduction
India has a coast line of 5,100 km. Over 200 edible fish varieties are known to be
commercially important. Marine types of fish are sardines, mackerel, tuna, catfish,
prown duck, ribbon fish, prawns and cuttle. Fresh water fish are carps, catla, rohu,
murrels and hilsa. Fish contains complete proteins and can be an alternative for

meat in the diet, but unfortunately ~fish consumption per capita is far lower than
that of meat.

K.5.1 Classification of Fish|

Edible fish are categorized as either fin fish of shell fish. The term fin fish refers
to the fishes that have bony skeleton. Shell fish is used to designate both mdllusks
and crustaceans. Shell fish are highly perishable. Crustacea have legs with partly
joined outer shells. They include crabs, lobsters, prawns and shrimps. Molluscs
have harder outer shells and no legs. They have hinged shells like oysters, scallops
and mussels.

Fish can be classified into several major groups based on their physical
characteristics 2nd evolutionary relationships. Here are the main classifications of
fish: '
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Jawless Fish (Agnatha):
A Hagfishes and Lampreys rial mouth

A Lack true jaws, have a circular, suct
A Considered the most primitive group
-Cartilaginous Fish (Chondrichthyes):
4 Sharks, Rays, and Skates
’ '’ g bone
A Have skeletons made of cartilage rather tl'le::llﬁ e il lits
A Most have placoid scales (denticles) and multp
Bony Fish (Osteichthyes): _
A Ray-finned Fish (Actinopterygii): : Teleosts (e.
o Includes the majority of fish species: such as (eg, t“na.
salmon, trout)
Have bony skeletons and fins supported by rays
A Lobe-finned Fish (Sarcopterygii): fish
o Include the coelacanths and lungfisnes
o Have fleshy, lobed fins and are more closely related to tetrapgg,

(four-limbed vertebrates)

of vertebrates

r classified into various orders

"

S |
Within these major groups, fish can be furthe ;

families, genera, and species based on characteristics such as:
4 Body shape and size IS ‘
A Fin structure and

placement |

Gill structure  and

number of gill slits

Dental and jaw structure

Scalation patterns

Reproductive strategies

Habitat preferences

Feeding mechanisms

>

0 i S U

5.2 ComPosition & Nutritive Value

Commonly consumed fish are carp, rohu, sardine, mackerel pomfrets, seer fish,
prawns, ribbons fish, sole, Bombay duck, catfish and crab, The coraposition of fish
varies. Fish are not good source of energy because they are not good sources of

carbohydrate ard fat.
M Carbohydrate: The shell fish has less fat and more carbohydrate than fin

fish. Like meat, fish contain some glycogen in muscle tissues. In the live fish,
glycogen is the source of stored energy. Oysters are notable for their high
content of glycogen. _ :

M Protein: Fish is an excellent source of protein due to its quality and quantity.
They coatain around 20percent protein. The bioloj-i_cal value of fish protein
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is 80. Fish is rich in lysine and methionine hence jt has s
with cercals and pulses.

@ Fat: Fish contains less amount of fat compared to meat and

water fish contains eicosapentaenoic acid and docosahexaen
are @-3 polyunsaturated fatty acids.

pplementary value

poultry. Fresh
oic acid which

@ Minerals: Fish is rich in calcium particularly small fish when eaten with
bones. Marine fish are good sources of iodine,

Selenium is a powerful antioxidant. Oysters are go
iron. Sodium content of freshwater fish is slightly
such as oysters are nature’s richest source of zinc.

and zinc is higher in fish than plant foods.
M Vitamins: Sea foods contain si

selenium and fluoride,
od source of copper and
less than meat. Shellfish
The bioavailability of iron

gnificant amounts of vitamin B12 especially
shell fishes. Fish liver oils are excellent source of fat-spluble vitamins. Shark

liver oil contains 10,000-24,000 TU of vitamin A per gram of oil. Rohu
contains vitamin C. Fish are good source of niacin and vitamin D. Sea foods
contain significant amounts of vitamin B12 especially shell fishes.

Table 4.3 Nutritive value of Fish (per 100 g)
Pooditem ‘Energy (Keal) | Protein'(g) | Fat (g) Calcium (mg) | Iron (mg)
Pomfret -black (Vavalu) 111 20.3 26 286" 23
Prawn (Yera) 89 19.1 1.0 323¢% 5.3
Sardine (Mathi) | 101 21.0 L9 90 25
Seer (Vanjaram) - ©C 126 22.5 4.0 71 54
Fish & Health

Eskimos living in Greenland and the shing community in Japan, enjoy complete
freedom from cardiovascular diseases. Their daily consumption of

fish is 250400 g.
The beneficial effect of dietary fish is attributed.to the fatty acid composition of the
fish. ‘

Selection of Fish

Fish that are fresh can be easily identified by the following qualities:
M Prawns: Fresh and firm, strong colour, no unpleasant smells.
: Sca]lopS; Pinkish white or pale yellow, feel firm, give-off clear liquid. %
Clams, oysters and mussels: Tightly closed and heavy for their size, shells
_ should not be craclied.

-

1.6 Food Adulteration]

Adulteration is a legal offence and when the food fails to meet the legal
standards set By the government, it is said to have been aduIterateil. Food
adulteration takes place when intentionally or unintentionally substances that
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food adulteration can be def;

INTRODUCTION T
to it. Thus, : ’ e
terials by addir q
e y lng harmf ]

degrade the quality of food are added d or food ma
as the contamination or adulteration of foo
substances to it. %

o .
X : Jered Adulterated .
When is Food Considere uired to conclude whether 3 fooq ig |

There are some conditions that are réd

ised below.
adulterated or not. These points are summ-’_vll’ﬁe;:]f s s it hazardous i :,
B A substance that degrades the quality of 109 Addey

toit. .
substitute for w
Cheaper or low-quality substances aré used as 2 hole Or al

few ingredients. 7. ‘
B A constituent of food is partly or wholly taken out, reducing the quajr, |

food. o A
@ It's made presentable with harmful substances. Or its colour is changeg to }

make it look better. x
Anything that depreciates the quality of food is added fafor abstracted f, Om

it.

)

8

8

Intentional Adulteration

Intentional adulteration, a conceming issue in fOOd_ galety, refets to g
deliberate contamination or tampering of food products w1t!} harmful substance
for malicious purposes. This infamous act poses significant risks o public health

economic stability, and consumer trust in the food supply chain.

Understanding the types of intentional adulteration is crucial in combating ths

threat effectively. Delve into the intricacies of intentional adulteration, explore it

various forms, and examine the strategies and technologies utilised for its detection

and mitigation.
Causes of Intentional Adulteration
A confluence of social, governmental, and economic elements leads to food
adulteration. Let's examine some typical causes for this troubling behaviour.
@ Maximising Profits: A major driver of food adulteration is the desire for
increased financial gain. By adding cheap and subpar materials to food
goods, scammers can boost their volume and sell more at a reduced cost of
manufacture.
B For instance, utilising inferior ingredients in spices or diluting milk can
significantly increase revenues.
@ Scarcity and the Supply-Demand Divide: A particular food item may
occasionally be shortages due to unanticipated occurrences, low harvests, or
natural disasters. In an attempt to quickly meet the enormous demand,
dishonest suppliers turn to adulteration.
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9 Enforcement Vulnerabilities: Adulteration thrives in environments where

regulations are weak; and food b:afety regulations are not strictly enforced.

The appearance of lax penalties encourages dishonest individuals to
participate in this fraudulent activity. _ e ‘

g Customer Ignorance: Many customers may need to be more familiar with
the telltale signs of tampered food or need help' to tell the difference

between tampered food and real goods. This ignorance allows tainted goods
to enter the market. : :

@ Technological Developments:

This has led to inE‘reasingly complex
adulteration techniques, making identifying these dishonest business

activities harder. Such advanced technical developments provide more
options for deceivers to tamper with food products.

The Food Sector's Globalisation, It has led to the developmeht of complex and
wide-ranging supply chains. Because of its intricacy, it is quite challenging to trace
the provenance and authenticity of items, which makes adulteration easier to go

unnoticed.
Incidental Adulteration

Incidental adulteration is usually due to ignorance, negligence of proper |
facilities.

Contamination of foods with harmful micro organisms

Some raw foods like meat, fish, milk and vegetables grown on sewage are likely
to be contaminated with harmful microorganisms. These are generally destroyed
during cooking or processing of food. Some of the micro organisms may survive
due to inadequate heat processing. Some foods though they contain low moisture,
if they are stored in humid atmosphere,.they will get infected with pathogenic
fungal which can cause serious illness. :

M Metallic contamination: Contamination of food with lead can cause toxic
symptoms. Lead brings about pathological changes in the kidney, liver, and
arteries. The common signs of lead poisoning are nausea, abdominal pain, -
anemia, insomnia, mascular pai‘alysis and brain damage. Fish caught from
water contaminated with mercury salt contains large amount of mercury.
The other elements which are toxic in small doses are cadmium, arsenic,

-antimony and cobalt. , : : ,

M Packaging hazards: Polyethylene, polyvinyl chloride and other allied
compounds are used to produce flexible packaging material. While this
method of packaging is very convenient, it must not contain any noxious °
thermal breakdown products which could be injurious to health. Further’,
temperatures used for heat cealing or sterilization should not result in
formation of toxic residues. It is essential that only food grade plastic
packaging materials be used for packaging foods. ;

e
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INTRODUCTION TO FOODS AND NUTRITION. emc— P 5.

IMULTIPLE CHOICE QLJESTIO.PE

1. is prepared by evaporalting whole milk in an open cast *;-
pan with continuous stirring until it is senn-solld- [ a 1

a) Khoa b) Paneer c) Cheese d) Ghee : |

2. Egg yolk proteins are good agents [ b ]1
a) Oxidizing b) Emulsifying c) Colouring d) FIom[-mg ;

: a ] j

3. Organ meats are called as

a) Offals b) Beef  ¢) Poultry d) Chicken
4 weeks after birth [ b ]

4. is the meat from cattle slaughtered 3 to ? 3

a)Beef “b)Veal «c)Poultry  d)Chicken

5. __ protectagainst cardiovascular disease

a) ®-3 fatty acids b) Saturated fatty acids
c) Trans fatty acids  d) UnSaturated fatty acids

[FILL IN THE BLANK%i

ik _like meat, poultry, pork and fish provide the body With essenti ;t

nutrients, minerals and vitamins for it to remain healthy‘f(ﬂesh foods)
found in meat is in tl:(elwer (Iron)
of the air celland due to loss of

2. A large amount of the

3. Poor quality eggs float due to

moisture. (Increase in size)

4. Curd is used as a in ravadosa. (Souring agent)

5. Fish liver oils are excellent source of vitamins. (Fat soluble)
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