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We continue to advance knowledge and facilitate solutions in order to support more
inclusive societies and break barriers to health and well-being.
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the cell envelope of bacteria, or the matrix (hat holds individual cells together in animal tissues,
and provides protection, shape, and support to cells, tissues, and organ

I'hey include chondroitin sulfate, hyaluronic. ac idd, and heparin.
Available Carbohydrates:( ‘arbohydrates that are

Other Classification of Carbohydrates : ,
o oxidized in the body are available

digested in the human body and yield energy when they ar

carbohydrates. E.g. sugars, starch, glycogen, ete. Unavi iilable Carbohydrates:( arbohydrates that

ain the enzymes necessary for their

cannot be digested because the human body does not cont
breakdown are unavailable Carbohydrates. They do not prov ide any energy (o the body but are

necessary as they perform some important functions n the body such as regular elimination of

fecal waste. E.g. soluble fiber and insoluble fiber.

Dietary Sources of Carbohydrates :

Carbohydrates Dictary Sources

Monosaccharides Fructose Fruits, vegetables, and honey, also derived from
the digestion of sucrose

Glucose Small amounts are found in some fruits,
vegetables, and honey, manufactured foods,
digestion and conversion of other carbohydrates

Galactose Digestion of lactose

Disaccharides Sucrose from sugar cane and sugar beet, sweet root
vegetables such as beetroot and carrots, table
sugar, manufactured foods

Maltose Malted wheat and barley, malt extract, beer
Lactose Milk, Milk products

Trehalose Mushrooms and edible fungi

Raffinose,
stachyose,
; 3 verbascose, inulin, Legumes, onion, artichoke, fennel, asparagus,
Oligosaccharides 4 2

fructo and galacto- Pre-biotics
oligosaccahrides
Polysaccharides Starch Cereal foods, potato, small amounts in other root
Non-starch vegetables and unripe fruit

polysaccharides Vegetables, fruit, wholegrain, cereals, pulses

Functions : There are five primary functions of carbohydrates in the human body. They are
energy production, energy storage, building macromolecules, sparing protein, and assisting in
lipid metabolism. : -
Energy Production : The primary role of carbohydrates is to supply energy to all cells in the
body: Many cells prefer glucose as a source of energy versus other compounds like fatty acids.
Some cells, such as red blood cells, are only able to produce cellular energy from glucose. The
bram is also highly sensitive to low blood-glucose levels because it uses only glucose to produce
oy and function (unless under extreme starvation conditions). About 70 percent of the glucose

entering the body from d ZESTION 1S TEISTDuT oy Bie Vel JOACK Tto the blood for use by other
B e that TeaniraEnsroy remoye tonameose from the blood With a francrmet o tate tn
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Energy Storage : If the body already has enough energy to support its functions, the excess
glucose is stored as glycogen (the majority of which is stored in the muscles and liver). Amolecule
of glycogen may contain in excess of fifty thousand single glucose units and is highly branched,
allowing for the rapid dissemination of glucose when it is needed to make cellular energy.

The amount of glycogen in the body at any one time is equivalent to about 4,000 kilocalories—
3.000 in muscle tissue and 1,000 in the liver. Prolonged muscle use (such as exercise for longer
than a few hours) can deplete the glycogen energy reserve.

Building Macromolecules : Although most absorbed glucose is used to make energy, some
glucose is converted to ribose and deoxyribose, which are essential building blocks of important
macromolecules. such as RNA. DNA, and ATP. Glucose is additionally utilized to make the
molecule NADPH, which is important for protection against oxidative stress and is used in many
other chemical reactions in the body. If all of the energy, glycogen-storing capacity, and building
needs of the body are met, excess glucose can be used to make fat. This is why a diet too high
in carbohydrates and calories can add-on the fat pounds.

Sparing Protein : In a situation where there 1s not enough glucose to meet the body’s needs,
glucose is synthesized from amino acids. Because there is no storage molecule of amino acids,
this process requires the destruction of proteins, primarily from muscle tissue. The presence of
adequate glucose basically spares the breakdown of proteins from being used to make glucose
needed by the body.

Lipid Metabolism : As blood-glucose levels rise, the use of lipids as an energy source 1s
inhibited. Thus, glucose additionally has a “fat-sparing” effect. This is because an increase in
blood glucose stimulates the release of the hormone insulin, which tells cells to use glucose
(instead of lipids) to make energy. Adequate glucose levels in the blood also prevent the
development of ketosis. Ketosis is a metabolic condition resulting from an elevation of ketone
bodies in the blood. Ketone bodies are an alternative energy source that cells can use when
glucose supply is insufficient, such as during fasting. Ketone bodies are acidic and hi gh elevations

in the blood can cause it to become too acidic.

Other Functions :
Glucose is indispensable for the maintenance of the integrity of nervous tissue (some central
nervous system areas are able to use only glucose for energy production) and red blood cells.

They take part in detoxifying processes. For example, at hepatic level glucuronic acid, synthesized
from glucose, combines with endogenous substances, like hormones, bilirubin, etc., and exogenous
~ substances, like chemical or bacterial toxins or drugs, making them atoxic, increasing their solubility

“and allowing their elimination.

They are also found linked to many proteins and lipids. Within cells, they act as signals that
determine the metabolic fate or the intracellular localization of the molecules which are bound.
On the cellular surface, their presence is necessary for identification processes between cells
that are involved e.g. in the recognition between spermatozoon and oocyte during fertilization, in
the return of lymphocytes in the lymph nodes of provenance or still in the leukocyte adhesion to
the lips of the lesion of a blood vessel. s \

aride in nature), serve as structural elements, respectively, In plant cc
A e s P s s ol s e, Taliotare and crabS)-
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s : i + for organisms o
* Heteropolysaccharides provide extracellular support for organts I
. X . 1 o of o heteropolysaccha
the rigid layer of the cell wall is composed 1n part of a heteropoly

: ; . X8, e st virmeallular space is occupied by several
alternating monosaccharide units while in animals the extracellular spa p i
as hold individual

types of heteropolysaccharides, which form a matrix with numerous functions, _

cells together and provide protection, support, and shape to cells, tissues, and organs.

Dietary Fibre : Dietary fiber is a type of carbohydrate that cannot be digested by our bodies’
enzymes. It is found in edible plant foods such as cereals, fruits, vegetables, d“Cd. peas, nuts,
lentils, and grains. Fiber is grouped by its physical properties and is called soluble, insoluble or
resistant starch. All three types of fiber have important roles to play..

Significance of Dietary fiber : Fiber helps to keep our digestive system healthy and helps to
prevent constipation. For example, fiber bulks up stools, make stools softer and easier to pass

and make the waste move through the digestive tract more quickly.

Ca_rdiovascular disease (heart disease and stroke) and type 2 diabetes:

Foods such as oats and barley contain a type of fiber known as beta-glucan, which may help
to reduce cholesterol levels if you consume 3g or more of it daily, as part of a healthy diet.

Research has increasingly shown how important the bacteria in our gut may be to our health,
and it has been suggested that a fiber-rich diet can help increase the good bacteria in the gut.
Some fiber types provide a food source for ‘friendly’ gut bacteria helping them to increase and
produce substances that are thought to be protective such as short-chain fatty acids.

Dietary fiber play role in energy intake control and reduced risk for the development of
obesity. The role of dietary fiber in energy intake regulation and obesity development is related to
its unique physical and chemical properties that aid in early signals of satiation and enhanced or

prolonged signals of satiety.

Benefits
May reduce appetite.
Lowers variance in blood sugar levels

Functions _
Adds bulk to the diet, making feel full faster.
Attracts water and turns to gel during digestion,
trapping carbohydrates and slowing absorption of

glucose
Lowers total and LDL cholesterol

Regulates blood pressure

Reduces risk of heart disease

May reduce onset risk or symptoms of metabolic

syndrome and diabetes
Speeds the passage of foods through the digestive | Facilitates regularity

system _
Adds bulk to stool
Balances intestinal pH and stimulates intestinal

fermentation production of short-chain fatty acids

Alleviates constipation

May reduce risk of colorectal cancers

“Sources of Dietary Fiber :
Fiber-rich foods include: Wholegrain breakfast cereals, wholewheat

and oats, barley and rye. Fruit such as DETTIES, PEArs, melon and oranges, Vegetables such as
; and B o ¢ N Yo orealh L e
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Fiber Intake

Age (years) Recommended intake of fibre

2-5 15g per day
>-11 20g per day
11-16 25g per day
17 and over 30g per day

Deficiency of carbohydrates : Carbohydrate inadequacy results in increased production of
organic compounds called ketones (a condition, known as ketosis), which imparts a distinctive
sweet odor to the breath. Ketosis and other untoward effects of a very-low-carbohydrate diet
can be prevented by the daily consumption of 50 to 100 grams of carbohydrate.

Excess of Carbohydrates : Here are some of the harmful effects of too many carbohydrates
in your diet: '

Obesity : Carbs are a concentrated source of calories, at 4 calories per gram. And large servings
of carb-heavy dishes like rice, pasta and bread can contain hundreds of — or in some cases,
over a thousand — calories. If you're habitually overeating carbohydrates, the excess calories
could lead to Obesity.

Type 2 Diabetes : Type 2 diabetes has been linked to the overconsumption of refined
carbohydrates, which include white bread, pasta, and many packaged snack foods. These types
of carbs digest quickly and cause a rush of glucose into the blood. This increases the body’s need
for insulin and the pancreas does not produce enough insulin. Insulin’s job is to move glucose out
of the blood, having too little means that blood sugar is able to linger in our bloodstream and this
raises our blood sugar level causing diabetes.

Atherosclerosis : Excess carbs change into the excess fat of your body. When your body fat
reaches an extreme point, this fat causes the arteries’ walls to thicken up. Consumption of
saturated fat encourages the plaque in the arteries to build up, thus narrowing the space for blood
flow. This causes a disruption in the bloodstream, thus increasing the chances of a heart attack
or a stroke. This condition is known as atherosclerosis.

" Vascular Diseases : Consuming too many carbs increases the number of triglycerides in your
blood, which then raises the risk of developing heart diseases. It also causes the arteries to swell
and blood clots may occur in your heart and blood. Triglycerides beat the amount of good cholesterol
in the body, potentially giving you numerous vascular diseases
Write a detail account on Lipids.
Lipids are defined as a set of chemical molecules formed of fatty acid or exhibit fat-like structure,
insoluble in water and soluble in alcohol, ether, and chloroform.
The basic use of fats and oils in cookery is to add richness and flavor to food and as a cooking
medium to fry or cook food. They improve the texture of various preparations such as cakes,
pastries, and biscuits. ‘
Fats and oils are found in plants, animals and marine foods.

~ They are organic compounds composed of C, H, and O

- Collectively known as Lipids.

4
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* Provide more energy per gram than carbohydrates.

Healthy Lipids :

Lipids important to health:

Fatty acids

Fats

Oils

Phospholipids

Lipoproteins

Sterols

Classification of Lipids :

Lipids |

| Fats & Oils |

Glycerol + Fatty Acid |

L Saturated Unsaturated

(No double bonds) | e

Monounsaturated
| (One double bonds) |

Polyunsaturated k

s
\
 (Two or more double bonds) |

Saturated Fatty Acids. :
e Fats that are tightly packed are called saturated fats.
e There are some exceptions, but most are solid at room temperature.
e These are found in animal foods such as meat, butter, cheese, and egg yolk and plant foods such
as coconut oil, palm oil, and cocoa butter. :
Hydrogenated fats used in bakery products and confections have a high percentage of saturated
fatty acids. ;
Stearic acid, palmitic acid, myristic acid, and butyric acid are some of the saturated fatty acids.
A maximum of 10% of our total calories should come from saturated fats,
Sources of Saturated Fat : Red meat, Some pork and chicken products, Dairy products including

butter, shortening, and cheese
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Saturated Fatty Acids present in some food items

Fatty Acids : Food Source
Acetic acid Vinegar

Butyric acid Butter
Caproic acid Butter

Lauric acid Palm kernel, Coconut
Myristic acid Coconut, Butter

Palmitic acid Palm, Soya, Sesame, Cotton seed, Butter, Lard
Stearic acid Beef, Tallow, Cocoa Butter, Lard
Caprylic acid Coconut, Palm kernrl
Unsaturated Fatty Acids : Unsaturated fats are loosely packed. They tend to be liquid at room

temperature. Replacing saturated fat with unsaturated fat can improve your health. Unsaturated
fat comes from plants.

It’s found in : vegetable oils, olives, nuts and seeds, some fish

Two main types of unsaturated fat :

L ]

Monounsaturated fats : Monounsaturated fats can help improve your cholesterol levels and
lower your risk of cardiovascular disease. It may also help you control your insulin levels and
blood sugar. Foods containing monounsaturated fats: olive oil, peanut oil, canola oil, avocados,
most nuts, most seeds.

Polyunsaturated fats : Our body needs polyunsaturated fats to function. This type of fat helps
with muscle movement and blood clotting. Since your body doesn’t make it, you have to get it in
your diet. Polyunsaturated fats can be further divided into two types:

Omega-3 fatty acids : Omega-3 fatty acids are beneficial to the heart.

Omega-3 fatty acids can be found in : fatty fish, such as sardines, tuna, salmon, trout, mackerel,
and herring; ground flax and flaxseed oil: non-hydrogenated soybean oil; safflower oil; sunflower
oil: canola oil; walnuts; sunflower seeds; chia seeds; hemp seeds

Omega-6 fatty acids : Omega-6 fatty acids may also help protect against cardiovascular disease.
But there’s a debate about the inflammatory role of omega-6’s.

Omega-6 fatty acids can be found in : safflower oil; soybean oil; sunflower oil; walnut oil;
corn oil.

Research has found that repeatedly heating oils can decrease their antioxidant activity and
increase free radical production, which may lead to poor health effects. Avoid overheating or
burning of oils to keep their nutrient content.

Essential Fatty Acids :

e EFAs are a special type of “good fat”. They are also essential nutrientsr; sometimes called
vitamin F.

‘e Essential nutrients are necessary for life but must be obtained through diet because the body

cannot make them.

‘e EFAs are required for the proper structure and function of every cell in the body and are important

fm Optmml hcalth
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* Linoleic acid (omega-6) and alpha-linolenic acid (omega-3) are
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Classification of saturated fats and unsaturated fats:

The following are the kinds of fats, their dietary sources, and effects:

Sem-3, Health and Hygiene

two primary EFAs.

Dietary Source

State at Room
Temp.

Effects

Type of Fat

Monounsaturated

Polyunsaturated

Saturated

Mustard Oil, Canola Oil,
Walnut Oil, Avocado Oil,
Groundnut Oil, Almond Ol

Corn Oil, Soybean Oil,
Safflower Oil, Cotton
Seed Oil, Fish Oil, Flax Oil

Whole Milk, Butter,

Liquid

Lowers the level of bad
cholesterol and increase the
level of good cholesterol

LLowers the of bad
cholesterol and increase the
level of good cholesterol

level

Increase the level of bad

cholesterol and decrease the

Cheese, Desi Ghee,
level of good cholesterol

Coconut O1l, Chocolate

Dietary Sources of Lipids

® Most foods except the bread cereal group and the vegetable fruit group (except olives and
avocado) contain varying percentages of lipids.
Some fats are visible such as fats and oils added to food or used for frying.
Many sources are hidden or invisible such as the fats and oils naturally present in the food, e.g.,
milk, egg yolk, oily fish, and meat.
Both visible and invisible sources must be taken into account while calculating the fat content of
a meal.

Plant sources : All oils and oilseeds like groundnut, sesame, soya bean, rice bran, coconut,
almond, cashew nut, corn, safflower, sunflower, and all hydrogenated fats and margarine are

sources of lipids.
Animal sources : Mutton, pork, fish, poultry, milk, and milk products such as butter, cream,

yogurt, cheese, eggs, and organ meats.
Invisible sources : Invisible sources of fats are nuts, salad dressings, flesh food, desserts,
cookies, cakes, milk, eggs, milk-based sweetmeats, etc., which are rich in fat, but the fat is not
visible.
Functions of Lipids : )
Lipids in biological systems function either as a source of stored metabolic energy or as structural
matrices and permeability barriers in biological membranes. ;
Provide Energy : Although the main source of eriergy for our bodies is carbohydrates, fat is
- used as a source of backup energy in cases when carbohydrates are not available.

This is a concentrated energy source but it is important to remember that each gram of fat
has nine calories (over double the calories from protein and carbohydrates) so you should avoid
having more than 20 to 35% of your daily calories from fat.

aWa 0)

A=A

Absorb Vitamins : Certain vitamins, which are known as fat-soluble. need fat tr ke 1o toad
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Vitamin A is responsible for promoting good vision and keeping our eyes healthy: vitamin D helps
us absorb calcium; vitamin E neutralized free radicals, protecting cells in the process; and vitamin
K 1s essential for blood clotting.

If you don’t have enough fat in your body, you become deficient in one or more of these
vitanmins.

Store Fat for Subsequent Use : Our bodies can also store fats to be used later on. If you
consume food that includes more energy than the body needs to perform its normal functions,
any excess food is stored as subcutaneous fat under the skin. Sometimes this adipose tissue will
be stored in the thighs and stomach, causing lumpy patches. The body also stores fats around our
vital organs to help protect them from outside impacts or.any sudden movements.

Maintain Proper Body Temperature : You can also find a thin fat layer located right underneath
the skin. This layer of fat is designed to insulate the body, keeping heat inside and therefore
helping us maintain the proper body temperature. In addition to insulating, this layer of fat can
also protect the inner core from extreme temperature changes. That is because when our skin
temperatures significantly drop, our fat deposits will generate and then release heat which helps
increase the temperature.

Protect Your Body : The body also has a layer of fat that is surrounding major organs (including
the brain and heart), nerves, tissues and bones and this is designed to act as a protective cushion.
If for some reason you experience a sudden impact or even severe trauma, this layer of fat will
absorb as much of the shock as it can so it can protect these essential organs and structures
from being significantly damaged.

Hair and Skin : Fat also helps maintain healthy hair and skin. That is because it helps our bodies
absorb increased amounts of vitamin A, vitamin D, vitamin E, and vitamin K through the
bloodstream. That is why dry, flaky skin is a symptom of a deficiency in fatty acids. Subcutaneous
fat (which is found just under the skin) not only helps round the skin but also helps insulate the
body, regulating body temperature in the process.

Cholesterol :
e It is a fat-like substance present in food.

e It is different in structure from triglycerides, as it has a ring structure. It is present in all cells of
the body and large amounts in the brain and nerve tissue.

e Cholesterol, if consumed in excess is responsible for diseases of the cardiovascular system.
e The normal blood cholesterol level for adults should be below 200mg/100ml blood.
The human body gets cholesterol from two sources:
Synthesis in the liver
Food rich in cholesterol (meat, poultry and full-fat dairy products)
Two main forms of Cholesterol :
o LDL (lew-'density iipoprotein)
LDL cholesterol is often referred to as “bad cholesterol” because too much is unhealthy.
o HDL (high-density lipoprotein)

- HDL is often referred to as “good cholesterol” because it is protective.

esterol than chicken and
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