
Energy Yielding Nutrients 
(Carbohydrates) 



Learning 
Objectives

At the end of the class, students should be able to:
❑ State the functions of carbohydrates.
❑List the dietary sources of carbohydrates.
❑State the Recommended Daily Intake (RDI).
❑Describe the classification of carbohydrates
❑ Explain the mechanism of digestion, absorption, and storage 
of carbohydrates.
❑Identify the deficiency and symptoms of deficiency.
❑State the symptoms of excess carbohydrate intake.



Introduction

• Organic compounds made up of made of carbon, 
hydrogen and oxygen. 

• The main source of energy.

• All carbohydrates are converted to glucose when
digested→ energy

• According to the Recommended Nutrient Intakes 

(RNI) for Malaysia 2017 and the Malaysian Dietary 

Guidelines (MDG), carbohydrates should contribute 

45-65% of total daily energy intake for an average 

Malaysian adult.



Introduction

• For example, with a daily energy requirement of 2,000 kcal, 
the recommended carbohydrate intake would be:

• 50% of total energy:
• Energy from carbohydrates: 2,000 kcal × 0.45 =900 kcal 
• Grams of carbohydrates: 900 kcal ÷ 4 kcal/g = 225 grams

• 65% of total energy:
• Energy from carbohydrates: 2,000 kcal × 0.65 = 1,300 

kcal
• Grams of carbohydrates: 1,300 kcal ÷ 4 kcal/g = 325 

grams

• Therefore, for a 2,000 kcal daily intake, the recommended 
carbohydrate consumption ranges from 225 to 325 grams
per day.



What are Calories?

The amount of energy released 

when nutrients are broken down 

is measured in units called 

calories. 

The more calories a food 

has, the more energy it 

contains.





Reference Daily Intake (RDI)

RDI = Provides a general guideline for 
the amount of carbohydrates to be 
consumed daily based on a 2,000-
calorie diet
General reference value used for food 
labeling and does not necessarily take 
into account individual factors such as 
age, gender, or activity level.



Recommended Dietary Allowance (RDA)

RDA = Provide 
minimum daily 
amount of a 
nutrient that most 
people need to 
meet their basic 
health needs.

• RDA is set at 130 grams per day. 
• Based on the minimum amount of carbohydrates required to meet the needs of the brain 

(to function properly). 
• Individual adjustments are made for factors such as activity level, health conditions, and 

total energy needs.



Functions of Carbohydrates

Primary Energy Source
Carbs broken down into 
glucose, which is used by 
cells for energy.

Fuel for Brain
The only carbohydrate-
dependent organ in the 

body 

Promotes Digestive Health 
Dietary fiber supports bowel 
movements, prevents 
constipation, and lowers 
cholesterol.

Protein-Sparing Effect
Prevents the use of 
proteins for energy 
production.

Improve muscle mass
 Glycogen stored in 
muscles

Regulator of mood
Increases serotonin 
production in the brain, 
contributing to feelings of 
happiness and relaxation

Structural Support
 Cellulose, form 
structural components 
in plants cell wall



Dietary Sources



Dietary Sources





Simple 
Carbohydrates 

➢ Single or double sugar molecules 

(monosaccharides/disaccharides)Simple carbohydrates

➢  Quick digestion and absorption

➢  Low in fiber, vitamins, and minerals (especially in 

processed forms)

➢ Causes rapid spikes in blood sugar levels, weight gain

➢ Long chains of sugar molecules (polysaccharides)

➢ Slower digestion and absorption

➢  Higher in fiber, vitamins, and minerals (especially in 

whole foods)

➢  Causes more stable blood sugar levels, helps with 

digestion

Complex 
Carbohydrates

Classification of Carbohydrates Based on 
digestibility





Classification 
of 

Carbohydrates

Based on 
Structure



Monosaccharides

• The simplest form of carbohydrates-  consisting of just one 
sugar unit.

•  Examples:
❑Glucose (main energy source for the body)
❑Fructose (found in fruits)
❑Galactose (found in milk

• They are quickly absorbed into the bloodstream and provide 
immediate energy.

• They do not need to be broken down further before 
absorption.



Disaccharides

• These carbohydrates consist of two monosaccharides 
linked together.

• Examples:
❑Sucrose (table sugar) – made of glucose and fructose
❑Lactose (milk sugar) – made of glucose and galactose
❑Maltose (malt sugar) – made of two glucose unit

• Disaccharides must be broken down into 
monosaccharides before they can be absorbed by the 
body.



Sucrose – Table sugar

•  Made from sugar cane or sugar beets
•  Occur naturally in honey, maple syrup, carrots and sweet fruits





Polysaccharides

• These are made up of three or more sugar units linked 
together in long chains.

•  Examples:
❑Starch (found in plants like potatoes, rice, and wheat)
❑Glycogen (Storage form of glucose, stored in muscles and 

liver, serves as a quick energy reserve)
❑Cellulose (fiber in plant cell walls, important for digestion but 

not digestible by humans)
• They are slowly digested and provide a steady release of 

energy.



Fibers
• A type of carbohydrate that cannot be 

broken down into sugar molecules.

•  Human digestive enzyme lack the capability 
to hydrolyze certain bonds present in fiber 
molecules.

➢  lack enzyme cellulase

➢ without cellulase, cannot convert fibers 
into monosaccharides

•  Primarily found in plants (Vegetable & 
Fruits)

• Passes through the body essentially 
undigested.



Insoluble Fibers
•  Does not 

dissolve in water
•  Pass through the 

digestive tract 
mostly intact 

•  Prevent 
constipation

•  Aiding in stool 
bulk



Soluble Fibers
•  Dissolve in water, form a 

gel-like substance
•  Can be fermented by gut 

bacteria 
•  Slows down digestion 

(lead to feeling fullness)
•  Support gut bacteria
•  Help in weight loss
•  Helps with constipation 

and diarrhea
•  Provide colon protection 





Digestion, Absorption & Storage 



Digestion

1. Mouth : Digestion of carbohydrates begins in the mouth. The enzyme salivary 
amylase starts breaking down starches into maltose (a disaccharide).

2.  Stomach: In the stomach, the acidic environment decrease the action of salivary 
amylase, so no further digestion occurs here.

3.  Small Intestine: Once the partially digested food enters the small intestine, the 
pancreatic amylase continues breaking down starches into disaccharides (maltose, 
sucrose, lactose). Other enzymes that break disaccharides into monosaccharides.

                Maltose       →     Glucose + Glucose

                Lactose        →     Glucose + Galactose

                Sucrose       →      Glucose + Fructose



Absorption

• The monosaccharides are absorbed by the 
villi ((finger-like projections) in the small 
intestine.

• Food molecules are transferred from the 
central space in small intestine into the 
villi.

• Once absorbed, the monosaccharides are 
transported via the bloodstream to the liver 
for further processing.



Uptake by cells
- Convert 
glucose into 
energy

Transport to the liver
- Glucose 

metabolism
- Convert glucose 

into glycogen (store 
in liver and muscle) 

If there's still too much 
glucose in the blood, the body 
releases insulin to help move 

the glucose into cells and 
keep blood sugar levels 

balanced.

Conversion into Fat 
- Excessive glucose 

converted into fafty 
acids (store in 
adipose tissue)



Homesostasis 
Blood sugar 

level



Storage
• Liver: Glucose is either stored as 

glycogen or released into the 
bloodstream, depending on the 
body’s needs.

• Muscles: Glycogen is also stored 
in muscles for energy during 
physical activity.

• Excess Glucose: When the liver 
and muscles reach their glycogen 
storage capacity, excess glucose 
is converted into fat and stored in 
adipose tissue.



Deficiency of Carbohydrates
• Carbohydrate deficiency occurs when the body does not 

receive enough carbohydrates to meet its energy needs 
(Hypoglycemia)

•  Symptoms: 
•  Fatigue: Due to the lack of glucose, the body has 

less energy for daily activities.
• Muscle Weakness: Low glucose availability can 

lead to muscle weakness and lack of endurance.
• Ketosis: In severe carbohydrate deficiency, the body 

starts breaking down fats for energy, producing 
ketones, which can lead to ketoacidosis.

• Poor Concentration: The brain relies on glucose for 
energy, and low carbohydrate intake can impair 
cognitive function.

• Irritability and Mood Swings: The brain’s glucose 
needs are not met, leading to irritability or mood 
changes.



Excessive Carbohydrates

• Consuming an excessive amount of carbohydrates can lead to an 
imbalance in energy storage and metabolism.

•  Symptoms of Excess:
✓Weight Gain: Excess carbohydrates that are not used for energy are converted into 

fat and stored in the body.
✓Increased Blood Sugar Levels: Overconsumption of carbohydrates can lead to 

insulin resistance, increasing the risk of type 2 diabetes.
✓Fatty Liver Disease: Excessive carbohydrate intake, especially from sugary foods, 

can lead to fat accumulation in the liver
✓Tooth Decay: High carbohydrate intake, especially from sugary foods, can 

increase the risk of dental cavities due to the fermentation of sugars by bacteria 
in the mouth.

✓Digestive Problems: Excess carbohydrates, particularly those from fiber-rich 
foods, can cause bloating, gas, or diarrhea in some individuals.
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