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Carbohydrates

• Carbohydrates are broadly defined as 
polyhydroxy  aldehydes or ketones and their 
derivatives or as substances that yields one of 
these compounds 

• Composed of carbon, hydrogen, and oxygen 

• Functional groups present include hydroxyl 
groups -ose indicates sugar,C6H12O6



• Carbohydrates are the most abundant of all the organic 
compounds in nature. 

• In plants, energy from the Sun is used to convert carbon 
dioxide and water into the carbohydrate glucose. 

• Many of the glucose molecules are made into long-chain 
polymers of starch that store energy. 

• About 65% of the foods in our diet consist of 
carbohydrates. 

• Each day we utilize carbohydrates in foods such as bread, 
pasta, potatoes, and rice. 

• Other carbohydrates called disaccharides include sucrose 
(table sugar) and lactose in milk



• During digestion and cellular metabolism, 
carbohydrates are converted into glucose, 

• which is oxidized further in our cells to provide our 
bodies with energy and to provide the cells with 
carbon atoms for building molecules of protein, lipids, 
and nucleic acids.

• In plants, a polymer of glucose called cellulose builds 
the structural framework. Cellulose has other 
important uses, too.

• The wood in our furniture, the pages in your 
notebook, and the cotton in our clothing are made of 
cellulose.



• carbohydrate is a naturally occurring 
compound, or a derivative of such a 
compound, with the general chemical formula 
Cx(H2O)y, made up of molecules of carbon (C), 
hydrogen (H), and oxygen (O). Carbohydrates 
are the most widespread organic substances 
and play a vital role in all life.









What are the different types of 
carbohydrates

• There are three main types of carbohydrates:

• Sugars. They are also called simple 
carbohydrates because they are in the most 
basic form. They can be added to foods, such 
as the sugar in candy, desserts, processed 
foods, and regular soda. They also include the 
kinds of sugar that are found naturally in 
fruits, vegetables, and milk.



Starches.

• They are complex carbohydrates, which are 
made of lots of simple sugars strung together. 
Your body needs to break starches down into 
sugars to use them for energy. Starches 
include bread, cereal, and pasta. They also 
include certain vegetables, like potatoes, peas, 
and corn.



Fiber

• It is also a complex carbohydrate. Your body 
cannot break down most fibers, so eating foods 
with fiber can help you feel full and make you less 
likely to overeat. Diets high in fiber have other 
health benefits. They may help prevent stomach 
or intestinal problems, such as constipation. They 
may also help lower cholesterol and blood sugar. 
Fiber is found in many foods that come from 
plants, including fruits, vegetables, nuts, seeds, 
beans, and whole grains

https://medlineplus.gov/dietaryfiber.html
https://medlineplus.gov/constipation.html
https://medlineplus.gov/cholesterol.html












Monosaccharide's

• a sugar that is not decomposable into simpler 
sugars by hydrolysis, is classed as either an aldose 
or ketoses, and contains one or more hydroxyl 
groups per molecule— called also simple sugar

• Monosaccharide's are the simplest 
carbohydrates; they conform to the general 
chemical formula (CH2O)x and are termed simple 
sugars. The most commonly occurring 
monosaccharide's contain three to six carbon 
atoms in an unbranched single-bonded chain. 
Monosaccharide's are signified by the suffix -ose.





Disaccharides

• Disaccharides are one of the four chemical 
groupings of carbohydrates 
(monosaccharides, disaccharides, 
oligosaccharides, and polysaccharides). The 
most common types of disaccharides—
sucrose, lactose, and maltose—have 12 
carbon atoms, with the general formula 
C12H22O11.





































































Functions of Carbohydrates

• Carbohydrates are the primary or the main sources of energy in our 
human body.

• They are also involved in fat metabolism.
• Carbohydrates prevent ketosis.
• They are a part of connective tissues.
• Carbohydrates maintain the digestive system of the body.
• Blood cholesterol can be lowered due to the fibers in 

Carbohydrates.
• Carbohydrates are used to build and repair tissues because it 

retains protein from being burned.
• Carbohydrates give energy to the central nervous system.
• They are found in different forms such as sugar, glucose, starch, and 

fibers.

https://collegedunia.com/exams/connective-tissues-definition-components-types-and-sample-questions-science-articleid-1678
https://collegedunia.com/exams/cholesterol-formula-definition-properties-and-functions-chemisry-articleid-4452
https://collegedunia.com/exams/proteins-definition-classification-and-function-chemistry-articleid-201
https://collegedunia.com/exams/central-nervous-system-biology-articleid-1146


Functions of Carbohydrates have eight 
major functions within the body

• :
• 9. Functions of Carbohydrates BLOOD SUGAR AND INSULIN
• 10. Functions of Carbohydrates PROVIDES ENERGY
• 11. Functions of Carbohydrates TRIGGERS APPETITE, 

HUNGER AND FULLNESS
• 12. Functions of Carbohydrates OUR MOOD
• 13. Functions of Carbohydrates DIGESTION
• 14. Functions of Carbohydrates PREBIOTICS AND COLON 

HEALTH
• 15. Functions of Carbohydrates BRAIN FUNCTIONALITY
• 16. Functions of Carbohydrates WEIGHT

https://image.slidesharecdn.com/unit2carbohydrates-190601122656/95/carbohydrates-classification-functions-source-rda-9-638.jpg?cb=1559392216
https://image.slidesharecdn.com/unit2carbohydrates-190601122656/95/carbohydrates-classification-functions-source-rda-10-638.jpg?cb=1559392216
https://image.slidesharecdn.com/unit2carbohydrates-190601122656/95/carbohydrates-classification-functions-source-rda-11-638.jpg?cb=1559392216
https://image.slidesharecdn.com/unit2carbohydrates-190601122656/95/carbohydrates-classification-functions-source-rda-12-638.jpg?cb=1559392216
https://image.slidesharecdn.com/unit2carbohydrates-190601122656/95/carbohydrates-classification-functions-source-rda-13-638.jpg?cb=1559392216
https://image.slidesharecdn.com/unit2carbohydrates-190601122656/95/carbohydrates-classification-functions-source-rda-14-638.jpg?cb=1559392216
https://image.slidesharecdn.com/unit2carbohydrates-190601122656/95/carbohydrates-classification-functions-source-rda-15-638.jpg?cb=1559392216
https://image.slidesharecdn.com/unit2carbohydrates-190601122656/95/carbohydrates-classification-functions-source-rda-16-638.jpg?cb=1559392216


Which foods have carbohydrates?

• Common foods with carbohydrates include:
• Grains, such as bread, noodles, pasta, crackers, cereals, and 

rice
• Fruits, such as apples, bananas, berries, mangoes, melons, 

and oranges
• Dairy products, such as milk and yogurt
• Legumes, including dried beans, lentils, and peas
• Snack foods and sweets, such as cakes, cookies, candy, and 

other desserts
• Juices, regular sodas, fruit drinks, sports drinks, and energy 

drinks that contain sugar
• Starchy vegetables, such as potatoes, corn, and peas





































































Energy

Energy is the capacity to do work. We need energy 
for :

Basal Metabolism

– Basal Metabolic Rate- BMR: energy required for 
activity of the internal organs and maintaining of body 
temperature.

Physical Activity

Metabolizing of Food



Calorie: unit used to measure energy

Kilocalorie is a unit of energy commonly used to 

express energy value of food.

Food  energy is the amount of energy in food that is 

a available through digestion. The energy value of 

food indicates its value to the body as fuel.



Kilocalories come from foods and beverages

– Bomb calorimeter used in laboratories to measure 
kilocalories in foods and beverages

• Results must be adjusted for the physiological fuel values

– Nutrition analysis software or food composition tables 
can estimate energy in

• Carbohydrate and Protein: 4 kcal/gram

• Fat: 9 kcal/gram

• Alcohol: 7 kcal/gram



What Is Energy Balance and Why Is 
It Important?

Energy balance is achieved when the kilocalories 
consumed equal the kilocalories expended



The Concept of Energy Balance



The Basal Metabolic Rate

The mount of  energy required by the body for 

carrying out involuntary work and maintaining the 

body temperature is known as the basal metabolic 

rate Keeping your Basal Metabolic Rate (BMR)  as 

high as possible is vital when it comes to weight 

loss and maintaining healthy body fat levels



Factors that Affect Basal Metabolic 
Rate

Exercise: This is one of the biggest 

factors that influence BMR. 

BMR is higher in people who 

exercise regularly



Hormones: an increase in thyroid hormones increases 

BMR, decreased levels of the hormone lower BMR 

Body Temperature: Excessive heat or cold raise BMR



Gender: Males tend to have higher basal metabolism 
than females due to an abundance of hormones such 
as testosterone ad elevated levels of muscle mass 
compared to females

➢ Age: as we get older basal metabolic rate becomes 
increasingly slower.



Surface Area: Taller individuals have a higher 

BMR compared to shorter individuals. More 

surface area means more heat lost from the 

body, which causes the metabolism to speed 

up in order to maintain body temperature.



Stress and Illness: increase in hormone activity due to physical or physiological stress increase BMR.

Starvation: Fasting for more than 48 hrs. will lead to a  decrease of 50% of Basal Metabolic Rate.





Assessment of OBESITY

• Body mass index= weight in 
kilograms/(height in meters)2

CLASSIFICATION BMI

NORMAL 18.5-24.99

OVER WEIGHT 25

GRADE-I 25-29.9

GRADE-II 30-40

GRADE-III >40



Health Risks Associated with Body 
Weight and Body Composition

Being overweight increases health risks

– Overweight and obesity associated with increased risk 

of heart disease, hypertension, stroke, hyperlipidemia, 

gallstones, sleep apnea, and reproductive problems

– Increases risk of certain cancers including colon, 
breast, endometrial, and gallbladder cancer

– More than 80% of people with type 2 diabetes are 
overweight

– Metabolic syndrome is associated with central obesity



Health Risks Associated with Body 
Weight and Body CompositionBeing underweight also increases health risks

– Symptomatic of malnutrition, substance abuse, or disease

– Higher risk of anemia, osteoporosis and bone fractures, 

heart irregularities, and amenorrhea

– Correlated with depression and anxiety, inability to fight 
infection, trouble regulating body temperature, decreased 
muscle strength, and risk of premature death

– May be unintentional and due to malabsorption associated 
with diseases such as cancer, inflammatory bowel disease, 
or celiac disease




