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Learning Objectives

At the end of the class, students should be able to:
❖Identify various food sources of protein.
❖Explain the key functions of proteins in the body.
❖Classify proteins based on their structure and function.
❖Distinguish between essential and non-essential amino 

acids.
❖Describe the symptoms of protein deficiency and 

toxicity.
❖Differentiate between the types of Protein-Calorie 

Malnutrition (PCM)



Introduction
• The major component of body 

tissues.

• Proteins are large complex organic 
molecules made up of amino acids 
bonded together by peptide linkages.

• Contain carbon, hydrogen, oxygen 
and nitrogen.

• Found in all living organisms

• Energy: 4kcal/g



Function of Proteins
Form the building blocks of the body's structure (Collagen, 
Keratin, Actin & Myosin)

Enable movement both within cells and for the entire body 
(Actin & Myosin)

Hormone production (Insulin)

Boost the immune system (Antibody)

Act as enzymes, which are catalysts for biochemical 
reactions (Amylase, Lipase)

Transport substances throughout the body and store 
essential molecules (Hemoglobin)

Act as buffers, helping maintain a stable pH in the body

Provide energy when carbohydrates and fats are unavailable



Function of Proteins



Recommended Nutrient Intakes (RNI)

• According to the Recommended Nutrient Intake of Malaysia, protein 
requirement for an average Malaysian adult is 10-20% of total energy 
intake.

• An average Malaysian adult needs 1 gram of protein per kilogram of 
body weight per day.

• For example, if Mr. Lee is 75kg, he needs 75g of protein daily to meet 
his dietary protein needs.





Sources of Proteins



Food Sources



Recommended 
Nutrients Intake for 
Malaysia, 2017



Classification of Proteins

Classification of 
Proteins

Structural

Function

Composition



Classification Based on 
Structure

Simple protein 
Protein that consist only 
of amino acids, without 

any non-protein 
components like 

carbohydrates, lipids, or 
metal ions.

Albumins
Globulins
Collagens 

Conjugated protein
Protein that consist of 

both a polypeptide 
chain (the protein 

portion) and a non-
protein component 
(prosthetic group)

Glycoproteins
Lipoproteins

Nucleoproteins

Derived protein 
Proteins that are 

derived from simple 
proteins through 

breakdown or 
modification of 
simple proteins

Peptide 



Classification Based on Function

Structural Proteins
Provide structural support to cells, 

tissues, and organs.

Collagen (connective tissues, bones)

Keratin (hair, nails, skin)

Elastin (skin and blood vessel elasticity).

Enzymatic Proteins

Act as enzymes to catalyze biochemical 
reactions.

Amylase (digests starch).

Lipase (breaks down fats).

DNA Polymerase (helps in DNA 
replication)

Transport Proteins

Carry molecules or ions across cell 
membranes or within the bloodstream.

Hemoglobin (carries oxygen in the 
blood).

Albumin (transports fatty acids, 
hormones, drugs).

Hormonal Proteins

Act as hormones that regulate 
physiological processes.

Insulin (regulates blood glucose levels).

Growth Hormone (promotes growth).

Thyroxine (regulates metabolism).

Defensive Proteins

Involved in immune responses and 
protection against pathogens.

Antibodies (immunoglobulins) – fight 
infections.

Contractile Proteins

Involved in movement and muscle 
contraction.

Actin and Myosin (involved in muscle 
contraction).:



Types of Amino Acids

• All the biological active proteins comprise of nearly 22 different 
amino acids – Building blocks

• Amino acids are joined by peptide bond.



Types of Amino Acids

•  Amino acids cannot 
be synthesized by the 
human body and must 
be obtained from food

Essential 
Amino Acids

•  Amino acids can be 
synthesized by the 
human body from 
other compounds.

Non-
essential 

Amino Acids



Digestion of Proteins





Digestion of Proteins



Deficiency of Proteins

• Protein-Calorie Malnutrition (PCM) =Condition resulting from 
deficiency in both protein and calorie intake.

•  When we don’t eat enough protein, our body can’t maintain its 
muscles, produce essential enzymes, or support our immune 
system. 

• If calorie intake is also very low, the body uses up stored fat and 
even starts breaking down muscle for energy.

•  There are two main types of PCM:
❑ Kwashiorkor (deficiency of protein of protein but calories are sufficient)
❑ Marasmus (deficiency of protein of both protein and calories)





Kwashiorkor

•  Severe form of protein malnutrition
•  Characterized by inadequate protein intake with reasonable 

energy intake
•  Usually affects infants and children, most often around the age of 

weaning (when a child is weaned from breast milk and is fed a diet 
that is high in carbohydrates but low in protein)

•  The extreme lack of protein causes an osmotic imbalance in the 
gastro-intestinal system causing swelling of the gut diagnosed as 
an edema or retention of water



Symptoms of Kwashiorkor

➢ loss of muscle mass
➢ an enlarged tummy ("pot belly")
➢ red, inflamed patches of skin that darken and peel or 

split open
➢ dry, brittle hair that falls out easily and may lose its 

colour
➢ failure to grow in height
➢ tiredness or irritability
➢ ridged or cracked nails



Marasmus
• Severe form of protein-energy malnutrition (PEM) caused by a 

deficiency in both protein and calories (carbohydrates & Fats)
•  The body starts breaking down muscle and fat reserves for energy, 

leading to extreme weight loss and muscle wasting
• Causes:

❑Prolong starvation
❑Poor feeding habits - lack of breast feeding and the use of dilute animal milk
❑A physical defect eg: cleft lip or cleft palate or cardiac abnormalities
❑Diseases which interfere with the intake of food eg: cystic fibrosis
❑Infections
❑Loss of food through vomiting and diarrhea
❑Emotional problems (disturbed mother- child relationship)



Symptoms of Marasmus
➢  Severe weight loss 

➢  Muscle wasting 

➢  Skin that appears thin and wrinkled

➢  Growth retardation in children.

➢  Lethargy and lack of energy.

➢  Weak immune system

➢  Visible ribs

➢  Dry, thin, and dull hair.

➢  Thin arms and legs with a characteristic "old man" 
appearance 





Potential Effects of Excessive Protein 
Intake

• Increases the kidneys' workload, as they need to filter out excess nitrogen from protein 
metabolism.

• When the body breaks down protein, nitrogen is produced, and the kidneys must work 
harder to excrete it. This process requires extra water, which can lead to dehydration if 
fluid intake is insufficient.

• A diet that is excessively high in protein may lead to a lack of other essential nutrients 
like fiber, vitamins, and minerals found in carbohydrate and fat-rich foods, potentially 
resulting in deficiencies.

• Overconsumption of protein can lead to digestive discomfort (bloating, gas, or 
constipation) due to a lack of dietary fiber.

• Excess protein can contribute to weight gain if it leads to an increase in overall calorie 
consumption. 

• Diets high in animal proteins, especially red and processed meats, can increase the 
intake of saturated fats and cholesterol, which may increase the risk of heart disease

• Excessive protein intake can lead to a condition called "protein ketosis", where the body 
starts breaking down fat for energy, producing ketones. This can lead to foul-smelling 
breath (ketosis breath)
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