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What Is Energy?  

Energy is the power and vitality derived from 

our body.  

The body needs energy for everything it does: breathing, eating, sleeping, walking, working and any 

other activity that we perform throughout the day, 

from the ingested food.  

 

What Is "Calorie"? 

• Calorie is the unit of measurement for energy. 

• Precisely, one calorie is the amount of energy

of 1 gram of water by 1 degree Celsius (1.8 degrees Fahrenheit)

• We tend to associate calories 

a gallon of gasoline has 31 million calories.

• And one more thing you should know is

actually kilocalories (1,000 calories = 1 kilocalorie).

"calorie," we mean "kilocalorie."

The ballpark figure used for the amount of calories human body 

needs in a day is about 2,000 calories

calories each person needs varies based on size, bo

gender, age, and physical activity level.

targeted minimum net daily caloric intake for women is  1,200 and for 

men is 1,600.  

 

What Is Metabolism? 

In order to maintain life, all living organism

converting calories from food into energy is called metabolism.

of the energy from the food, and includes following steps:

1. The ingested food is first mix

components in the stomach

2. The digested food is then absorbed across the intestinal wall into the bloodstream

3. The food is then taken up by the cells, and burned 

cellular mitochondria.  

4. All in all, in living organisms 

collectively called metabolism.

is the power and vitality derived from food sources for sustained mental and physical activity

The body needs energy for everything it does: breathing, eating, sleeping, walking, working and any 

throughout the day, every day. This energy in the form of calories

Calorie is the unit of measurement for energy.  

the amount of energy (in form of heat) needed to raise the temperature 

1 degree Celsius (1.8 degrees Fahrenheit). 

We tend to associate calories with food, but anything containing energy has stored calories

a gallon of gasoline has 31 million calories. 

And one more thing you should know is that the calories listed on a food package are 

(1,000 calories = 1 kilocalorie). In this guide, when we mention the term

"calorie," we mean "kilocalorie." 

The ballpark figure used for the amount of calories human body 

calories. However, the number of daily 

based on size, body composition, 

gender, age, and physical activity level. For weight-loss purposes, the 

minimum net daily caloric intake for women is  1,200 and for 

living organisms use energy from food sources. The biochemical process

converting calories from food into energy is called metabolism. In short, metabolism is 

from the food, and includes following steps:  

mixed with fluids (acids and enzymes), and broken down into

in the stomach. 

absorbed across the intestinal wall into the bloodstream

taken up by the cells, and burned with oxygen to produce ATP (energy) in the 

in living organisms the conversion of the energy stored in the food into ATP is 

collectively called metabolism. 

Metabolic boosters
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physical activity of 

The body needs energy for everything it does: breathing, eating, sleeping, walking, working and any 

every day. This energy in the form of calories comes 

to raise the temperature 

food, but anything containing energy has stored calories. Like 

on a food package are 

mention the term 

The biochemical processes of 

etabolism is the management 

broken down into smaller 

absorbed across the intestinal wall into the bloodstream.  

to produce ATP (energy) in the 

the conversion of the energy stored in the food into ATP is 

Metabolic boosters 



 

 

Even in the state of complete rest with no physical activity, the human body burns calories to fuel 

functions such as brain activity, digestion, breathing and blood circulation.

It Takes Energy to Metabolize Food

Human body uses in average up to 10 percent 

of its energy to eat, digest and metabolize 

food.  

Digestion breaks down food into smaller 

components. After digestion, the undigested 

food and waste products are removed from 

the body through elimination. 

Carbohydrates and fats have a thermic effect of about 5

• 5 calories is needed to metabolize 100 

95 calories of useful energy. 

• 30 calories is needed to metabolize 100 

useful energy. 

with no physical activity, the human body burns calories to fuel 

activity, digestion, breathing and blood circulation.  

Food!  

Human body uses in average up to 10 percent 

of its energy to eat, digest and metabolize 

into smaller 

he undigested 

food and waste products are removed from 

arbohydrates and fats have a thermic effect of about 5 % whereas protein is about 30

is needed to metabolize 100 calories of carbohydrates or fats; leaving the body with 

of useful energy.  

30 calories is needed to metabolize 100 calories of  protein; leaving the body with 70 calories of 
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with no physical activity, the human body burns calories to fuel basal 

is about 30 %. This means:  

leaving the body with 

leaving the body with 70 calories of 



 

 

The human body derives energy from the 

body.  

 

Burning Fat Versus Burning Carbs 

Carbohydrates and proteins provide 4 calories per gram while natural fats provide 9 calories per 

gram. That means that fats hold twice as much calories as the carbs and proteins. 

based diet (ketogenic diet), we need to eat less than ha

from the ingested food. This means food is the fuel for the human 

 

Carbohydrates and proteins provide 4 calories per gram while natural fats provide 9 calories per 

That means that fats hold twice as much calories as the carbs and proteins. When we are on a fat 

, we need to eat less than half the amount of carbs and/or proteins.
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This means food is the fuel for the human 

Carbohydrates and proteins provide 4 calories per gram while natural fats provide 9 calories per 

hen we are on a fat 

lf the amount of carbs and/or proteins. 



 

 

 

Do We Need To Consume Any Carbohydrates At All? 

Yes, that is because the liver is the only organ in the human body which feeds purely with 

carbohydrates. In addition, the red blood cells do metabolize also glucose only. 

Consequently, human body needs a minimum of 14 grams of carbohydrates daily in order to feed the 

liver. In ketogenic diet, the necessa

illustrated on the below image. 

 

 

Do We Need To Consume Any Carbohydrates At All?  

Yes, that is because the liver is the only organ in the human body which feeds purely with 

carbohydrates. In addition, the red blood cells do metabolize also glucose only.  

body needs a minimum of 14 grams of carbohydrates daily in order to feed the 

ary carbohydrates are coming from green leafy vegetables, as 
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Yes, that is because the liver is the only organ in the human body which feeds purely with 

body needs a minimum of 14 grams of carbohydrates daily in order to feed the 

carbohydrates are coming from green leafy vegetables, as 

 



 

 

Some of the carbs in the vegis are "fiber carbs" (lik

fiber carb molecules are too big for 

we receive the majority of the nece

 

in the vegis are "fiber carbs" (like in avocados) and don't spike the blood sugar

fiber carb molecules are too big for absorption by the human cells. That's why, while o

essary carbs from vegis. 
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spike the blood sugar. Such 

on ketogenic diet, 

 



 

 

 

How Is the Fuel Delivered To the Individual 

Fuel (in form of glucose) is shuttled by the red blood 

each and every individual cell of the human body through 

100,000 miles of microscopically fine blood vessels in the body 

of an adult.  

The ketones on the other hand do not need to hitch a ride. 

Ketones travel from the liver to the recipient cells through the 

same blood vessels, freely floating in the blood plasma.

Most of the blood vessels in the human body are composed of 

microscopic capillaries. While the microscopic capillaries may 

be short in length, there are approximately 40 billion of them in 

the human body. 

 

 

 

he Individual Recipient Cells Of the Body?  

) is shuttled by the red blood cells to 

each and every individual cell of the human body through 

icroscopically fine blood vessels in the body 

on the other hand do not need to hitch a ride. 

Ketones travel from the liver to the recipient cells through the 

same blood vessels, freely floating in the blood plasma. 

od vessels in the human body are composed of 

microscopic capillaries. While the microscopic capillaries may 

be short in length, there are approximately 40 billion of them in 
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How Does Oxygen Get To the Cells?

For the fuel burning process at the cellular level 

(Cellular Respiration), oxygen is shuttled 

lungs to the individual recipient cells of the body 

by the red blood cells. 

Oxygen enters cells by passing through the cell 

membrane in a process called diffusion, which 

does not require energy.  

The pores of the semi-permeable membrane 

allow for gas and liquids to pass through

oxygen and carbon dioxide diffuse into and out of 

the cell passively.  

 

 

How Does the Fuel (Glucose or Ketones) 

How Does Oxygen Get To the Cells? 

at the cellular level 

oxygen is shuttled from the 

to the individual recipient cells of the body 

Oxygen enters cells by passing through the cell 

membrane in a process called diffusion, which 

permeable membrane 

allow for gas and liquids to pass through, thus 

diffuse into and out of 

r Ketones) Get Into the Cells? 
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Glucose requires insulin to act literally as a key to open up the receptors on the cell membrane, which 

in turn open the  glucose channels also on the same cell membrane; and then can glucose enter the cell 

to reach the mitochondria for burning as fuel. 

 

 

How Is the Fuel (Glucose Or Ketones) Burned (Burning Calories) In 

Both types of human fuels, the glucose and 

the ketones are burned in the cells with 

oxygen at the cell internal power plants 

called mitochondria.  

On the diagram to the right, the 

mitochondria (the furnace) are illustrated in 

the human cell as the elongated kidney 

shaped organisms.  

Every cell in the body has countless 

mitochondria. As we age, we lose 

mitochondria, thus our metabolism (energy 

management) slows, and our cells 

experience increasingly nutrition deficiency.

to act literally as a key to open up the receptors on the cell membrane, which 

in turn open the  glucose channels also on the same cell membrane; and then can glucose enter the cell 

to reach the mitochondria for burning as fuel.  

On the other hand

fine molecules of the 

ketones

small size, penetrate the 

cell membrane without a 

need for a receptor 

opener key (insuline). 

The fuel (glucose or 

ketone) meet with 

oxygen in order to burn 

and feed the cell with 

energy in the cell's power

plants called 

mitochondria.

 

he Fuel (Glucose Or Ketones) Burned (Burning Calories) In the Cells? 

Both types of human fuels, the glucose and 

the ketones are burned in the cells with 

oxygen at the cell internal power plants 

mitochondria (the furnace) are illustrated in 

the human cell as the elongated kidney 

Every cell in the body has countless 

mitochondria, thus our metabolism (energy 

experience increasingly nutrition deficiency. 
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to act literally as a key to open up the receptors on the cell membrane, which 

in turn open the  glucose channels also on the same cell membrane; and then can glucose enter the cell 

On the other hand, the 

fine molecules of the 

ketones, due to their 

small size, penetrate the 

cell membrane without a 

need for a receptor 

opener key (insuline).  

The fuel (glucose or 

ketone) meet with 

oxygen in order to burn 

and feed the cell with 

energy in the cell's power 

plants called 

mitochondria. 



 

Cellular respiration (illustrated on the next page) 

and ketones) are broken apart in the mitochondria

molecules.   

Cells need to have ATP because it’s the gasoline that powers all living things.

nucleotide which acts as an instant source of energy within the cell.

 

Cellular Respiration Is Like a Change Machine

The mitochondria turns sugars or ketones 

Since ATP is found in all living things it’s 

following Laundromat analogy.  

If you go to a coin operated Laundromat

quarters. Now you can use the coin operated washers and dryers.

things run off of these quarters (ATP).

One glucose molecule will give you as much as 38 ATP, similar to the way a $10 bill will give you 40 

quarters.   

One fat molecule (ketone molecule) 

 

 

 

 

 

 

 

 

 

 

 

 

(illustrated on the next page) is the process by which organic compounds

in the mitochondria, releasing energy that is used to produce ATP 

Cells need to have ATP because it’s the gasoline that powers all living things.  ATP is a high energy 

instant source of energy within the cell. 

Change Machine!  

or ketones into ATP so it will be a usable form of energy.

Since ATP is found in all living things it’s also called the energy currency of cells, which goes well with th

Laundromat, you put your $10 bill into the change machine and you get 40 

use the coin operated washers and dryers.  All the chemical reactions in living 

things run off of these quarters (ATP).  They don’t run off $10 bills (sugars/fats/proteins).

will give you as much as 38 ATP, similar to the way a $10 bill will give you 40 

(ketone molecule) is more like a $100 bill because it has that much more energy.
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organic compounds (glucose 

, releasing energy that is used to produce ATP 

ATP is a high energy 

into ATP so it will be a usable form of energy.   

energy currency of cells, which goes well with the 

ou put your $10 bill into the change machine and you get 40 

All the chemical reactions in living 

’t run off $10 bills (sugars/fats/proteins). 

will give you as much as 38 ATP, similar to the way a $10 bill will give you 40 

is more like a $100 bill because it has that much more energy. 
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Here is the overall simplified reaction for 

C6H12O6 + 6O2 + enzymes & coenzymes 

 

What Is the Ketogenic Diet As Metabolic Therapy

Ketogenic diet was developed by Mayo Clinic

popular for two decades and has been discontinued with the introduction of 

(Phenobarbital). 

 

For wellbeing, it's the quality of the calories you're eating that m

a 200-calorie piece of chocolate cake, those calories would be absorbed differently compared to 200 

calories of nuts. That is because nuts are a wholegrain packed with fiber, and it's estimated that

percent of those calories won’t be absorbed at all.

Here is the overall simplified reaction for aerobic respiration: 

enzymes & coenzymes ===> 6CO2 + 6H2O + Release of Energy (≤38 ATP) + Heat

As Metabolic Therapy? 

was developed by Mayo Clinic in the 1920s as a treatment for epilepsy in children.

and has been discontinued with the introduction of antiepileptic drug therapies

The ketogenic diet is 

high in fat, moderate 

in protein, and low in 

carbo

scarcity of 

carbohydrates

(starvation mode

the ketogenic diet

prompting

to use fat as fuel, 

induc

ketosis. 

This is a good 

example of 

keto

 

For wellbeing, it's the quality of the calories you're eating that matters. For instance, if you were to have 

calorie piece of chocolate cake, those calories would be absorbed differently compared to 200 

calories of nuts. That is because nuts are a wholegrain packed with fiber, and it's estimated that

calories won’t be absorbed at all. 
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≤38 ATP) + Heat 

in the 1920s as a treatment for epilepsy in children. It was 

antiepileptic drug therapies 

The ketogenic diet is 

high in fat, moderate 

in protein, and low in 

carbohydrates. In 

scarcity of 

carbohydrates 

starvation mode), 

the ketogenic diet 

prompting the body 

to use fat as fuel, 

inducing the state of 

ketosis.  

This is a good 

example of clean 

keto. 

For instance, if you were to have 

calorie piece of chocolate cake, those calories would be absorbed differently compared to 200 

calories of nuts. That is because nuts are a wholegrain packed with fiber, and it's estimated that 10 to 15 



 

 

If you eat a diet that's high in fat, fiber and nutrients, and moderate in protein, you're much likely to 

build and retain muscle mass, which burns calories even when you're resting. 

Conversely, if you eat a diet high in sugary, processed foods high in refined carbohydrates (that means 

the fiber content is removed), and unhealthy man

lose some of your muscle mass and generally not look or feel as good.

 

Magical 120 Days 

Our “red” blood cells contain a 

protein named hemoglobin which 

gives them the color red, and  is 

responsible for getting oxygen to 

the body’s tissues.  When sugar 

(glucose) in blood is higher than it 

should be, sugar molecules enter 

the red blood cells and attach to 

hemoglobin. The higher your 

blood sugar, the more sugar will 

enter the red blood cells and will 

attach to the hemoglobin. 

The glucose attached to the 

hemoglobin  is used as a marker or 

indicator of blood sugar control. 

A1c level is supposed to reflect the 

average blood sugar in the last 120 

days, but it more closely reflects 

levels of the last 60 days. 

Measuring A1c allows providers to help patients evaluate their blood sugar levels so that problems 

related to chronic hyperglycemia [hie

Here is the problem. Red blood cells live for about 120 days. So, 

are, and the higher levels of sugar they have been exposed to, the more glucose molecules would have  

attached to their hemoglobin. The reading might still be high although you might have been on a low

carb diet. That's why it is highly recommended to stay on the low

that the last drop of red blood cells have not been exposed to high l

free. 

If you eat a diet that's high in fat, fiber and nutrients, and moderate in protein, you're much likely to 

build and retain muscle mass, which burns calories even when you're resting.  

h in sugary, processed foods high in refined carbohydrates (that means 

the fiber content is removed), and unhealthy man-made fats, you're likely to accumulate visceral fat, 

lose some of your muscle mass and generally not look or feel as good. 

is used as a marker or 

reflect the 

average blood sugar in the last 120 

Measuring A1c allows providers to help patients evaluate their blood sugar levels so that problems 

related to chronic hyperglycemia [hie-per-gly-SEEM-ee-ah] can be prevented. 

Red blood cells live for about 120 days. So, the older the sampled red blood cells 

are, and the higher levels of sugar they have been exposed to, the more glucose molecules would have  

The reading might still be high although you might have been on a low

That's why it is highly recommended to stay on the low-carb ketogenic diet for 120 days so 

that the last drop of red blood cells have not been exposed to high levels of sugar, thus are all glucose 
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If you eat a diet that's high in fat, fiber and nutrients, and moderate in protein, you're much likely to 

h in sugary, processed foods high in refined carbohydrates (that means 

made fats, you're likely to accumulate visceral fat, 

Measuring A1c allows providers to help patients evaluate their blood sugar levels so that problems 

the older the sampled red blood cells 

are, and the higher levels of sugar they have been exposed to, the more glucose molecules would have  

The reading might still be high although you might have been on a low-

carb ketogenic diet for 120 days so 

evels of sugar, thus are all glucose 



 

 

So, What Is Then In Simple Terms the 

A ketogenic diet causes the body to burn off fat rather than carbohydrates. Glucose is the body’s 

preferred fuel, but a change in metabolism occurs when 

restricted. The liver starts breaking down natural fats (ingested and/or stored), 

bodies called ketones.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Some of the Many Benefits of the Ketogenic Diet

There are many scientifically proven 

• does not spike the insulin levels, reverses insulin resistance, thus prevents body fat build up.

• has scientifically proven antioxidant and anti

• protects against various forms of cell death. 

• prevents and combats certain kinds of cancer.

• brings about weight loss. 

• acts as an alternative energy source during metabolic stress

• is especially beneficial at cellular level for people suffering from 

disorders.  

So, let's do this... 

the Ketogenic Diet? 

body to burn off fat rather than carbohydrates. Glucose is the body’s 

preferred fuel, but a change in metabolism occurs when by design the intake of carbohydrates

breaking down natural fats (ingested and/or stored), producing 

Ketogenic Diet 

scientifically proven benefits to ketogenic diet. The ketogenic diet ... 

does not spike the insulin levels, reverses insulin resistance, thus prevents body fat build up.

antioxidant and anti-inflammatory qualities. 

t various forms of cell death.  

prevents and combats certain kinds of cancer. 

as an alternative energy source during metabolic stress (fasting). 

cellular level for people suffering from all kinds of neurological 
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body to burn off fat rather than carbohydrates. Glucose is the body’s 

intake of carbohydrates are 

producing fatty acid 

does not spike the insulin levels, reverses insulin resistance, thus prevents body fat build up. 

neurological 


