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l. INTRODUCTION
Fats, or lipids, are vital macronutrients
that protect organs, support cell growth, and enable
the absorption of fat-soluble vitamins (A, D, E, K).
Fats are a concentrated energy source, providing 9
kcal per gram, and are an essential component of
cell membranes.

Why Do We Need Fat?

Fats play critical roles in:

o Providing warmth and essential fatty acids
(Omega-3 and Omega-6) that the body cannot
produce.

. Absorbing fat-soluble vitamins.

. Synthesizing hormones.

Types of Fats/Fatty Acids

Saturated Fatty Acids (SFAS)

SFAs lack double bonds in their carbon chains,
making them “saturated” with hydrogen. They are
primarily found in:

) Animal products (beef, pork, high-fat
dairy).

. Tropical oils (coconut, palm).

. Processed and baked foods (pizza, cookies,
pastries).

SFAs are solid at room temperature and include
lauric, palmitic, stearic, and myristic acids.

Unsaturated Fatty Acids (USFAS)

USFAs have one or more double bonds and are
classified as:

e Monounsaturated Fatty Acids (MUFAS):

»  Contain one double bond.

» Found in avocados, nuts (almonds, cashews),
seeds (pumpkin, sesame), and oils (olive,
canola).

Polyunsaturated Fatty Acids (PUFAS):
Contain two or more double bonds.

Include Omega-3 (e.g., ALA, EPA, DHA) and
Omega-6 (e.g., linoleic acid, arachidonic acid).
Sources: fatty fish, walnuts, flaxseeds, soybean
oil.

vV VvVvYe®e

Chain Lengths of Fatty Acids

e Short-Chain Fatty Acids (SCFAS):

»  Less than 6 carbon atoms.

» Produced by gut microbiota during fiber
fermentation.

» Sources: fermented foods (yogurt, kimchi).

» Examples: acetic acid (citrus fruits, apple,

grapes), propionic acid (butter, ghee), butyric

acid ( butter, cheese, ghee).

Function: Maintain healthy gut function,

improve insulin sensitivity.
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Medium-Chain Fatty Acids (MCFAs):

6 to 12 carbon atoms.

Found in coconut oil, palm kernel oil, and
breast milk.

Examples: lauric acid, capric acid, caprylic
acid.

Function: Promote growth of beneficial gut
bacteria.
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Long-Chain Fatty Acids (LCFAS):

More than 12 carbon atoms.

Sources: organ meats, fatty fish, nuts,
vegetable oils.

Example: arachidonic acid.

Function: Essential for immune function and
inflammation regulation.
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Odd- and Even-Chain Fatty Acids

Odd-Chain Fatty Acids (OCFAs):
Odd-numbered carbon chains.

Found in dairy, fish, and avocados.

Linked to anti-inflammatory and
cardioprotective effects.

Even-Chain Fatty Acids (ECFAS):
Even-numbered carbon chains.

Abundant in animal and plant fats.

Include palmitic and oleic acids, vital for
energy storage and cell membrane synthesis.
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Omega Fatty Acids

¢  Omega-3 Fatty Acids:

» First double bond three carbons from the
methyl end.

» Types: ALA (plant-based sources like
flaxseeds), EPA, DHA (fatty fish).

» Benefits: Anti-inflammatory

reduces risk of heart disease, stroke.

Omega-6 Fatty Acids:

First double bond six carbons from the methyl

end.

» Types: Linoleic acid (vegetable oils),
arachidonic acid (meat, eggs).

o Omega-9 Fatty Acids:

» First double bond nine carbons from the
methyl end.

» Example: Oleic acid (olive oil, nuts).

properties,
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Essential Fatty Acids (EFAS)

EFAs include Omega-3 (ALA, EPA, DHA) and

Omega-6 (LA, AA) fatty acids, which must be

obtained through diet.

e Sources of ALA: Flaxseed oil, chia seeds.

e Sources of EPA and DHA:Fatty fish (salmon,
sardines).

e  Sources of LA:Soybean oil, sunflower oil.

e Sources of AA:Meat, eggs, dairy.

Trans Fats

Trans fats are of two types:

e Naturally Occurring: Found in small
amounts in animal products.

e Artificial: Created via hydrogenation,
commonly found in processed foods.

Risks of Trans Fats:

e Linked to heart disease, stroke, and type 2
diabetes.

Sources:Fried foods, baked goods, stick margarine.

Regulations:

e In 2013, the FDA declared partially
hydrogenated oils as not "Generally
Recognized as Safe" (GRAS).

e WHO advocates for the global elimination of
trans fats.

Historical Perspectives and Guidelines

Early Dietary Recommendations

The hypothesis linking saturated fats to
cardiovascular disease (CVD) emerged in the
1950s. Ancel Keys’® “diet-heart hypothesis”
suggested that saturated fats raised cholesterol
levels, increasing heart disease risk. This led to the
1980 U.S. Dietary Guidelines advising reduced
intake of saturated fats.

Current Guidelines

The 2020-2025 U.S. Dietary Guidelines
recommend limiting saturated fat intake to less than
10% of daily calories.

Research Findings

Recent studies challenge the link between saturated

fats and CVD:

e Many observational studies report no
significant effect of saturated fats on CVD or
stroke risk.

e Dairy consumption has been associated with
lower CVD risk.

e The PURE study and systematic reviews
indicate no increased risk of CVD with higher
saturated fat consumption.

e  Substituting saturated fats with carbohydrates
may worsen CVD risk.

1. CONCLUSION

Fats are essential for numerous
physiological processes, but the type and quantity
consumed significantly influence health. While
unsaturated fats, particularly Omega-3 and Omega-
6, offer substantial health benefits, trans fats pose
severe health risks and should be avoided.
Emerging research continues to refine our
understanding of dietary fats and their role in
overall health.
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