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= Short Chain Fatty Acids (CFAs) = <6 carbons
Butyric & caprylic acid in butter and tropical fats for energy

Butyric acid feeds healthy bacteria & keeps colon health
Caprylic acid inhibits growth of yeast & candida in intestines

= Medium CFAs= 6-12 carbons

Lauric & capric acid in Coconut oil and breast milk
Used for energy & mircrobial properties- anti viral, bacteria and fungal

= Long CFAs= >12 carbons

Palmitic, oleic & stearic acid in animals, fish, cocoa, seeds, nuts, vegetable oils
Build cell membranes and fluidity
Omega oils are long chain polyunsaturated fatty acids
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Table 10. Main short chain fatty acids (SCFA) produced by the
microbes in the rumen (SYM=symbol, MP=melting point, BP=boiling
point DST=density, g/L)

NAME FORMULA SYM MPC BP;C  DEN
Formiate H-COOH (o 84 1008 1,220
Acetate CH;-COOH C, 166 1181 1,049
Propionate  CH;-CH,-COOH C, -204 1414 0993
Butyrate CH,-(CH,),-COOH ¢, 55 1641 0958

Valerate CH,-(CH,);-COOH C, -345 1864 0940
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Difference in absorption and use

- Short-chain fatty acids are formed in the intestines by
friendly bacteria and are rapidly metabolized by the
intestinal cells.

- Medium-chain fatty acids are absorbed and transported
directly to the liver where they are burned for energy.

- Long-chain fatty acids are turned into triglycerides and
then are taken up by cells and used for energy or are
stored.

- Bile from the gallbladder is needed to digest long chain fatty acids.
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Fatty Acid Coconut Oil Liquid Coconut Oil MCT Oil

Caproic (C6:0)* 05 0.1 0
Caprylic (C8:0) 7.8 410 55
Capric (C10:0) 6.7 404 45
Lauric (C12:0) 47.5 ns 0
Myristic (C14:0) 18.1 40 0
Palmitic (C16:0) 88 1.8 0
Stearic (C18:0) 26 06 0
Arachidic (C20:0) 0.1 o 0
Oleic (C18:1) 6.2 06 o
Linoleic (C18:2) 16 0 ]
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"When you eat more calories than you need, the body stores those
calories in the form of triglycerides, which can be used later by the body
for energy," said Dr. Lauri Wright, a registered dietitian, member of the
Academy of Nutrition and Dietetics, and an assistant professor of
nutrition at the University of South Florida.
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Normal triglyceride levels

You need some triglycerides to live healthily. Here are Wright's guidelines
to triglyceride levels in the blood:

* Normal: Less than 150 milligrams per deciliter (mg/dL), or less than
1.7 millimoles per liter (mmol/L)

* Borderline high: 150 to 199 mg/dL (1.8 to 2.2 mmol/L)

* High: 200 to 499 mg/dL (2.3 to 5.6 mmol/L)

* Very high: 500 mg/dL or above (5.7 mmol/L or above)
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So How Does a MCFA Work?

Long chain fatty acids (LCFA) found in plant and animal fat are not easily absorbed by the
gastrointestinal (G) tract and require pancreatic enzymes and bile salts to break them down so that
they can be absorbed by the intestine. Next, the long chain fatty acids must go through a
complicated process through which they are delivered to a variety of tissues, including adipose,
cardiac and skeletal tissue, and are then transported to the liver, and are finally oxidized for energy
use. This is how all saturated fat, unsaturated fat, and cholesterol that consists of long chain fatty
acids (almost all of your dietary fat) is transported throughout the body.

In contrast, medium chain fatty acids, such as those found in coconut oil are absorbed by the G tract
with ease, and do not require any pancreatic enzymes to break them down, which means less work
for your pancreas. Next, medium chain fatty acids are transported through the blood stream, directly
to the liver, where they go directly into mitochondria and are immediately oxidized for energy.
Medium chain fatty acids from coconut oil do not get packaged into lipoproteins, and do not get
transported to a variety of tissues and are not stored as body fat, they go directly to the liver and are
metabolized immediately for energy. So they do not cause weight gain.

The bottom line is that the medium chain fatty acids from coconut il produce almost exclusively
energy, whereas, long chain fatty acids found in other dietary fats produce body fat (and some
energy).
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LCFAs are difficult for your body to break down - they require special enzymes for digestion.
LCFAs put more strain on your pancreas, liver, and your entire digestive system.

LCFAs are predominantly stored in your body as fat.

LCFAs can be deposited within your arteries in lipid forms such as cholesterol.

In contrast to LFCAs, the MCFAs found in coconut oil have many health benefits, including the following beneficial
qualities:

MCFAs are smaller. They permeate cell membranes easily, and do not require special enzymes to be utilized effectively
by your body.

MCFAs are easily digested, thus putting less strain on your digestive system.
MCFAs are sent directly to your liver, where they are immediately converted into energy rather than being stored as fat.

MCFAs actually help stimulate your body's metabolism, leading to weight loss.
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Coconut Oil's Secret Ingredient

50 percent of the fat content in coconut oil is a fat rarely found in nature called lauric acid. If you're a frequent reader of my
newsletter, you already know that | consider lauric acid a "miracle” ingredient because of its unique health-promoting
properties.

Your body converts lauric acid into monolaurin, which has anti-viral, anti-bacterial, and anti-protozoa properties.? Monolaurin
is a monoglyceride that can actually destroy lipid coated viruses such as:

« HIV, herpes

* Measles

« Influenza virus

» Various pathogenic bacteria

» Protozoa such as giardia lamblia
Lauric acid is a powerful virus and gram-negative bacteria destroyer, and coconut oil contains the most lauric acid of any
substance on Earth! Capric acid, another coconut fatty acid present in smaller amounts, has also been added to the list of

coconut's antimicrobial components. This is one of the key reasons you should consider consuming coconut oil, because
there aren't many sources of monolaurin in our diet. But the health benefits of coconut oil don't stop there.
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BENEFITS OF MEDIUM CHAIN
FATTY ACIDS (MCFAs)

Virgin Coconut Ol is made up predominantly of Medium-Chain fatty Acids. Due to
its uniqueness, MCFAs consisting mainly of Capric, Caprilic & Lauric fatty acids are
digested differently. Instead of being repackaged and circulated in the body as
fats, Virgin Coconut Oil does not get repackaged but is sent to the liver for energy
production. This uniqueness could impart a host of health benefits.
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There are 3 kinds of naturally occuring fats and 1 frankenfat that we created. The naturally occuring fats are saturated
fat (SaFa), monounsaturated fat (MUFa) and polyunsaturated fat (PUFa). When we consume a dietary fat (nuts,
butter, canola oil, acocado, etc.), most times, we are consuming a mix of these three fats and different foods contain
different ratios of these fats. For eg. Olive oil is 73% MUFa, 14-15% SaFa and 11-12% PUFa and coconut oil is 87-
88% SaFa, 6-8% MUFa and 2-4% PUFa.

I really don't want to get into the chemistry of these fats, but let’s try to keep this super simple. Fats are made up of
triglycerides which are made up of glycerol and 3 fatty acids. Check out this figure...
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Remember those chemical structures and the double bonds? What they really mean is that the more double bonds
there are in the chain, the more chemically unstable the fat and the more prone to oxidation the it is. While it is
possible to safely store and use foods that contain such chemically unstable fats, when they do get oxidized, they
result in free radical production. These free radicals, in addition to funding the anti-oxidant industry (acai berry
anyone?), run around wild inside the body causing damage to cell walls, artery wall and everything else they come in
contact with. Over time this oxidative stress results in premature aging, vascular injury, liver damage and much more.
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1. Which fatty acid is prone to oxidation?

Scroll back up to the part with the chemical structures. Which fatty acids have the most double bonds and which have
the least? Yep! PUFa are extremely prone to oxidation and capable of producing free radical damage while Safa are

super resistant to oxidation!
2. When does oxidation occur?

While heat enables almost instant oxidation, extended exposure to light and air also resulfts in oxidation. Hence the

recommendation to not cook with ails that are high in PUFa and to store such oils away from light and moisture.
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Summing up...

* SaFa are the most stable of fats.

« PUFa with the most double bonds are the most unstable. And yes, this means that your all powerful omega 3
fish/flax o are extremele unstable t00.

« PUFa get oxidized when exposed to heat... and even light!




image21.png
50% of all our cell membranes are made up of SaFa.
The fat around the heart muscle is highly saturated and s the prefered source of fuel for the heart.
Even adipose tissue, the fat you “put on” which s stored by your body for future use, is SaFa.

What do you think happens when you go on a diet? Your body feeds on stored fat which s saturated fat. So
whether you eat saturated fat or a high carb low calorie diet, your body is being fed saturated fat!

Human breast milk contains high levels of SaFa (and cholesterolt). (Seriously, if SaFa are so bad for you, why
would you feed your new born so much of t?)
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Biological Importance of Fatty Acids
+ Cell Membranes: Require (50%) fatty acids to be “waterproof” and function properly.
* Heart: Prefers saturated long chain 16-carbon palmitic and 18-c stearic acid (over
carbohydrates) for energy.
Bones: Need fats to assimilate calcium effectively.

Liver: They protect it from the adverse effects of alcohol and medications like
acetaminophen.

Lungs: Lung surfactant, which prevents asthma and other breathing disorders, is
composed entirely of 16-c palmitic acids.

Hormones: They function as signaling messengers for hormone production.

Immune system: Saturated fatty acids play an important role here. They prime white
blood cells to destroy invading bacteria, viruses and fungi and to fight tumors. Medium

chain 12-c lauric acids and 14-c myristic acid(in butter) kill bacteria and candida in the
gut.




image23.png
Consumption of saturated fat improves immunity and hence aids in prevention of infectious diseases.
Saturated animal fats (dairy, red meat, organ meats etc.) come with plenty of fat-soluble vitamins.
Saturated fat consumption reduces risk of stroke.

Helps improve liver health by protecting it from alcohol and other toxins.

Helps with asthma prevention

Improves bone health by facilitating effective calcium absorption.

Consumption of lauric acid (a SaFa in coconut) results in a more favorable LDL/HDL ratio.

(Coconut o) Increases metabolism which helps with fat loss and maintaining a healthy bodyweight.

Saturated fat consumption is associated with prevention and lessening progression of coronary heart disease.
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Saturated Fatty Acid
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Cholesterol’s path through the body

The lver. Here, some
carbohydrates and proteins
get changed nto triglyceride
molecules, and then put
together with apolipoproteins
and cholesterol. This
combination results in VLDL
particles, which the v then
sends into the bloodstream.

Eating. The food you eat contains
fats, carbohychates, and protins.

Digesting. Your intestine breaks down
some of these nutrients It takes fats and
reassembles them into triglyceride molecules,
and then adds a small amount of cholesterol
‘and repackages them into chylomicrons. It
sends carbohydrates and proteins to theliver
for processig.

The particles. Chylomicons and | A el SR
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Fats and Energy

Protein, carbohydrates and fats are the three essential nutrients that provide the body with
caloric energy. Fats are the most energy dense of these nutrients. Containing 9 kcal per gram,
fats provide roughly twice as much energy and calories as proteins and carbohydrates which
only provide 4 kcal per gram. This energy is used for exercising and for basic biological
processes, known as the basal metabolic rate, that the body performs while at rest. These
include functions like blood circulation, the regulation of hormones, cell growth and
digestion. Any calories that are not immediately metabolized for energy are stored in the body
as fat for future use.
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Adipocytes

However, fat cells can increase and decrease in size depending on the amount of fat that the
body is storing. If the body stores more fat then it uses, the fat cells will expand causing
weight gain. If the body is forced to rely on stored fat reserves for energy, whether because of
diet or exercise, the fat cells will shrink causing weight loss.

Fat Metabolism

Whether it's solid or liquid, all fat is found in a form known as a triglyceride. Triglycerides can
be broken down to produce glycerol and fatty acids to be used in energy metabolism or
stored in fat tissue. Fatty acids can participate in a metabolic pathway known as the citric acid
cycle and electron transport chain to produce large amounts of energy. The longer the fatty
acid, the more energy produced. The citric acid cycle and electron transport chain occur in
the mitochondria, the “powerhouse of the cell.”
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FatLoss

Excessive caloric consumption combined with a sedentary lifestyle cause triglycerides to be
stored in fat tissue. When you eat less and exercise more, a hormone known as lipase begins
breaking down stored fat. Tissues throughout the body, such as the muscle and liver,
metabolize the previously stored fat through the citric acid cycle and electron transport
chain. Byproducts from these metabolic reactions include carbon dioxide, water, heat, and
adenosine triphosphate, or ATP. Carbon dioxide is exhaled from the lungs, water leaves as
urine and perspiration, and heat helps maintain body temperature. The ATP produced is used
throughout your body, from the moving muscles to organ function.
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The lipid molecule cholesterol is a key part of the plasma membrane, a coating that wraps around every cell in the
human body.

Although it does act as a protective barrier, the plasma membrane is less like a rigid wall and more like a pliable
blanket. In addition to lipids, the plasma membrane contains sugars that stick out from its surface and proteins that
thread through it

Itis an orderly arrangement of ball-and-stick molecules called glycolipids (ipid chains with sugars attached) and
phospholipids (lipids marked with cellular tags called phosphates). When aligned "tail-to-tail,” these fat-containing
molecular assemblies resemble a double array of matchsticks lined up perfectly end-to-end.

The membrane forms more O oytside the Cell
less automatically when the Glycoprotein
lipid end of each glycolipid or
phospholipid matchstick is
attracted to oily substances:
other lipids. The other
matchstick end, containing a
sugar or phosphate molecule,
drifts naturally toward the
watery environment typical of
the areas inside or between
cells.

Glycolipid

Phospholipid

Cholesterol

Plasma

Membranes are a hallmark of
how organisms evolved the
ability to multitask.
Membranes allow cells to
keep proteins and other
molecules in different
compartments so that more ‘The plasma membrane is a perfect example of the rule that oil and water don't mix.
than one set of reactions can

occur at the same time.

Inside the Cell
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