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Fats

• Fats and oil belong to a group of compounds 
called lipids

• Mainly made of carbon, hydrogen, and oxygen

• Fats are solid at 20C. They called oils if they are 
liquid at the temperature

• More concentrated sources of energy than 
carbohydrates and proteins

1g = 9 kcal



Recommended Nutrient Intake 
(RNI)



Food Sources of Fats

• Animal fats: Butter, cheese, eggs, 

meat, fish 

• Vegetable fats : Some plants store 

fats in their seeds. Eg: almond, 

coconut, sunflower, cashew nuts, 

soybeans, sesame

• Fruits and vegetable are poor source 

of fats











Function of Fats

• Provide energy 

• Therma insulation (subcutaneous fats act 
as insulator against cold by retaining body 
heat)

• Protect against protein-sparing effect to 
allow protein perform their main functions 
of growth and maintenance

• Protect vital organs from mechanical shock

• Synthesis hormones (Cholesterol – steroid 
hormones, sex hormone)

• Essential for the absorption of fat-soluble 
vitamins

• Essential constituent of the membrane of 
every cell



Classification 
of Fats



Simple Lipids

These lipids consist mainly of carbon, hydrogen, and oxygen, and are the most 
common types of lipids in biological systems.

❖Fats (Triglycerides):

- Consist of three fatty acids attached to a glycerol molecule.

- Primary energy storage in animals; they are stored in adipose tissue.

- Saturated fats (solid at room temperature) and unsaturated fats (liquid at 

room temperature).

❖Waxes:

- Esters of long-chain fatty acids and long-chain alcohols.

- Protective coatings on plant leaves, animal fur, and skin (beeswax, plant waxes)







Compound Lipids

These lipids are similar to simple lipids but also contain additional elements (such as 
phosphate, nitrogen, or carbohydrates).

❖Phospholipids:

- Consist of two fatty acids, a glycerol molecule, and a phosphate group (and sometimes 
additional nitrogen-containing compounds). 

- Major components of cell membranes, providing structural integrity and fluidity.

❖Glycolipids:

- Consist of a glycerol backbone, fatty acids, and a carbohydrate (sugar) group.

- Found on the surface of cell membranes, where they play a role in cell recognition and 
signaling..



Compound Lipids

❖Lipoproteins:

- Consist of lipids (such as triglycerides and phospholipids) and proteins.

- Transport lipids through the bloodstream.

- Example: Low-density lipoproteins (LDL) and high-density lipoproteins (HDL).



Derived Lipids

These are substances derived from simple or compound lipids, typically by hydrolysis or 
enzymatic action.

❖Fatty Acids:

Long hydrocarbon chains with a carboxyl group (-COOH) at one end. 

Fatty acids are the building blocks of fats and oils and are important for energy production.

❖Glycerol:

A three-carbon alcohol molecule that forms the backbone of triglycerides and phospholipids. 

Glycerol binds to fatty acids to form triglycerides.

❖Steroids:

Composed of a four-ring carbon structure (sterane) with various functional groups attached. 

Involved in signaling and membrane structure; includes hormones like testosterone and 
estrogen, as well as cholesterol, a key component of cell membranes.



Cholesterol

• Cholesterol is a waxy substance found in all cells of 
body.

• The body needs it to make hormones, Vitamin D, and 
substances that aid in digestion.

• The liver makes all the cholesterol needed for these 
functions.

• Lipoproteins are substances made of protein and fat 
that carry cholesterol through your bloodstream.

• Two of the lipoproteins that carry cholesterol 
throughout the body are LDL and HDL



LDL Cholesterol

• Low-density lipoprotein or bad cholesterol

• It takes cholesterol to arteries and form waxy 

deposit called plaque in arteries.

• It can also clog your arteries, creating less 

room for blood to circulate. 

• This condition is called atherosclerosis



HDL Cholesterol

• High-density lipoprotein or good cholesterol

• Protects the arteries against the formation of fatty deposits.

• Remove LDL cholesterol from the blood and transport it to 

the liver, where it can be processed and eliminated 





Digestion, Absorption and Storage

• Lipid digestion begins in the mouth, continues in the stomach and 
ends in the small intestine.

Mouth

➢ Digestion of fat is initiated by the lingual lipase enzymes (Secreted 
by glands in the tongue)

➢ Hydrolyse fatty acids from triglycerides to form diglycerides

➢ Minimal digestion occurs here as the fats are not emulsified yet.

Stomach

➢ Gastric glands secrete gastric lipase - works on triglycerides to 
produce diglycerides and free fatty acids.



Digestion, Absorption and Storage

Small Intestine

➢ Bile produce by the liver and stored in the gallbladder – bile salts 
emulsify fats into smaller droplet (micelles), increasing the surface 
area for enzyme action

➢ Pancreases release pancreatic lipase to breakdown triglycerides into
monoglycerides and free fatty acids



Digestion, Absorption and Storage

• Glycerol and short chain fatty acid directly absorbed from the 
intestinal lumen into the portal veins and taken to liver for 
metabolism

• Long chain fatty acids, cholesterol together with with bile salts form 
mixed micelles.

• Bile salts surround monoglycerides and free fatty acids, forming 
water-soluble micelles.

• Micelles transport lipids to the brush border of intestinal epithelial 
cells.

• Monoglycerides and free fatty acids are absorbed into intestinal 
epithelial cells (enterocytes) via simple diffusion or transport proteins.



Digestion, Absorption and Storage

• They act as vehicles that allow hydrophobic molecules (fatty acids, 
cholesterol) to be transported in the watery environment in intestines 
and delivered to enterocytes.

• Bile salts, secreted by the liver and stored in the gallbladder, are 
released into the small intestine during digestion.

• When bile salts mix with dietary fats and pancreatic lipase breaks 
down triglycerides into monoglycerides and free fatty acids.

• The bile salts surround these smaller fat molecules.

• The hydrophobic tails of bile salts face inward toward the lipid 
molecules, while the hydrophilic heads face outward, creating a 
stable micelle.

• Without micelles, the efficient absorption of dietary fats and fat-
soluble vitamins would be severely impaired.



Digestion, Absorption and Storage

• Inside the enterocytes, monoglycerides and free fatty acids are reassembled into triglycerides.

• Triglycerides are packaged with cholesterol, phospholipids, and proteins into lipoprotein 
particles called chylomicrons.

• Chylomicrons are specially designed lipoproteins that transport triglycerides through the 
lymphatic system and eventually into the bloodstream



Digestion, Absorption and Storage

• The storage of fats in the body 
primarily occurs in adipose tissue 
(fat tissue), where fats are stored 
as triglycerides for future energy 
use



Deficiency of Fats

• Malabsorption of fat-soluble vitamins (A, D, E, K)

• Energy deficiency and fatigue

• Disrupt hormone production, leading to irregular menstrual cycles in women, fertility issues, 
and reduced libido in both men and women.

• Dry, flaky, and irritated skin, which may lead to conditions like eczema or dermatitis.

• Growth and developmental problems in children.

Phrynoderma - 
hyperkeratosis 
(excessive keratin 
production) on the skin



Overconsumption

1. Weight Gain and Obesity

Excessive fat intake can lead to an energy imbalance, 
causing the body to store the surplus energy as fat, 
leading to weight gain and potentially obesity

2. Increased Risk of Heart Disease 

High consumption of saturated fats and trans fats is 
linked to an increased level of LDL cholesterol (the 
"bad" cholesterol) in the blood. 

This can lead to plaque buildup in the arteries, 
increasing the risk of atherosclerosis (narrowing and 
hardening of the arteries), heart attack, and stroke.



Overconsumption
3. Digestive problem

Can cause digestive discomfort, such as bloating, 
diarrhea, or indigestion, as the body struggles to 
process large amounts of fat.

4. Fatty Liver Disease

Excess fat can accumulate in the liver, leading to 
non-alcoholic fatty liver disease (NAFLD). Over 
time, this can cause liver inflammation and 
potentially progress to cirrhosis or liver failure
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