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Understanding the fundamental principles of nutrition is essential for 
promoting optimal health and preventing chronic diseases. This 
comprehensive overview will guide you through the essential concepts 
of nutritional science.



Nutritional Goals: Quality and Quantity

Quality Intake
Nutrient intake that allows you to function at your best and 
actively promotes health. This means consuming foods that 
provide adequate levels of each essential nutrient your body 
requires for optimal physiological function.

Quantity Control
Appropriate portion sizes and total caloric intake that promotes 
and maintains a healthy body weight. This involves balancing 
energy intake with energy expenditure to prevent both 
undernutrition and overnutrition.

These two fundamental goals work synergistically to support overall health, disease prevention, and quality of life throughout all stages of 
human development.



What Is Nutrition?
Nutrition is the comprehensive science that studies foods and the nutrients they 
contain, examining their complex interactions within the human body.

This multidisciplinary field encompasses the study of how nutrients are 
processed, utilized, and metabolized to support life, growth, and optimal health. 
Nutrition science integrates knowledge from biochemistry, physiology, and 
medicine to understand how dietary choices impact human health outcomes.



The Journey of Nutrients in Your Body
Ingestion
The process of taking food into the mouth and consuming it

Digestion
Breaking down food into smaller, absorbable components through mechanical and chemical processes

Absorption
Uptake of nutrients from the digestive tract into the bloodstream

Transport
Distribution of nutrients throughout the body via the circulatory system

Metabolism
Chemical transformations of nutrients within cells to produce energy and support bodily functions

Excretion
Elimination of metabolic waste products from the body



Diet and Health: The 
Cumulative Impact
Diet refers to the foods one regularly consumes over time. The quality of your 
daily dietary choices has a profound cumulative impact on your risk of 
developing chronic diseases.

This means that every food choice you make daily contributes to your long-term 
health outcomes. Consistent patterns of poor dietary choices can increase the 
risk of cardiovascular disease, diabetes, obesity, and certain cancers, while 
healthy eating patterns can significantly reduce these risks and promote 
longevity.



Optimal Nutritional Status
Optimal nutritional status represents the ideal state where nutrient intake 
perfectly matches the body's physiological needs, supporting maximum health 
potential and disease resistance.

This diagram illustrates the spectrum of nutritional status, from severe 
malnutrition through borderline nutrition to optimal nutrition, demonstrating 
how adequate nutrient stores and balanced intake contribute to overall health 
and wellness.



What Constitutes Food and 
Nutrients?

Foods

Foods are substances that contain 
nutrients and are derived from plant 
or animal sources. They provide the 
raw materials necessary for human 
survival and health.

Foods serve as vehicles for delivering 
essential nutrients to our bodies in 
forms that can be digested, 
absorbed, and utilized for various 
physiological functions.

Nutrients

Nutrients are specific chemical 
compounds used by the body to 
provide energy and support growth, 
maintenance, and repair of body 
tissues.

Approximately 40 different nutrients 
have been identified as essential for 
human health, each playing unique 
and critical roles in maintaining 
optimal physiological function.



The Six Classes of Essential Nutrients

Carbohydrates
Primary energy source for the body

Lipids (Fats)
Energy storage and cell membrane structure

Proteins
Building blocks for growth and repair

Vitamins
Regulate metabolic processes

Minerals
Structural and regulatory functions

Water
Medium for all body processes



Classification Systems for Nutrients
Nutrients can be classified using several important systems that help us understand their 
roles and requirements in human nutrition:

Chemical Composition
Organic: Contains carbon (carbohydrates, lipids, proteins, vitamins)Inorganic: No 
carbon (minerals, water)

Body's Ability to Produce
Essential: Must be obtained from foodNon-essential: Body can synthesize from other 
nutrients

Quantity Required
Macronutrients: Needed in large amountsMicronutrients: Needed in small amounts

Energy Provision
Energy-yielding: Provide caloriesNon-energy-yielding: Support functions without 
calories



Energy-Yielding Nutrients: The Caloric Powerhouse

Energy Nutrient Calories per Gram Primary Function

Carbohydrates 4 kcal/g Quick energy source

Proteins 4 kcal/g Growth and repair

Fats (Lipids) 9 kcal/g Concentrated energy storage

Alcohol* 7 kcal/g Non-nutrient energy source

Important Note: Alcohol provides 7 calories per gram but is not considered a nutrient because it interferes with the 
body's growth, maintenance, and repair processes. Its metabolites can be harmful to cellular function.

The body uses energy-yielding nutrients to fuel all activities. When energy intake exceeds expenditure, excess energy is stored 
as fat, leading to weight gain.



Nutritional Status Spectrum
Over-nutrition
Excessive caloric intake leading to obesity or vitamin toxicity from supplement overuse

Ideal Nutrition
Intake sufficient to meet daily needs while maintaining full nutrient reserves and healthy body weight

Borderline Nutrition
Meets daily needs but insufficient reserves; body unprepared for stress, illness, or pregnancy

Malnutrition
Life-threatening state requiring medical intervention; insufficient 
intake with empty nutrient reserves

Chronically malnourished children may never reach their full developmental potential, making early intervention crucial.



Populations at Increased 
Nutritional Risk

Economic Vulnerability

Anyone living in poverty, especially infants, children, pregnant women, 
and elderly individuals who may lack access to adequate nutrition

Age-Related Risks

Elderly populations, including nursing home residents, and pregnant 
teenagers who have increased nutritional needs

Health and Lifestyle Factors

Individuals with substance abuse issues, eating disorders, prolonged 
illness, or hospitalized patients requiring specialized nutritional support

These vulnerable populations require targeted nutritional interventions and 
monitoring to prevent malnutrition and its associated health consequences.



MACRONUTRIENTS
Macronutrients are nutrients required in large quantities (tens or hundreds of grams) daily 
to support basic physiological functions and provide energy.

Carbohydrates
Primary energy source providing 4 
calories per gram. Should comprise 45-
65% of total dietary energy intake.

Proteins
Essential for growth, repair, and 
maintenance. Generally comprises 10-
15% of dietary energy intake.

Fats/Oils
Concentrated energy source and essential for cellular function. Recommended to 
limit to 30% of total calories.



Carbohydrates: The Body's 
Preferred Fuel
Carbohydrates serve as the main energy source for humans, widely 
distributed in plant sources such as grains, legumes, vegetables, and 
fruits. They provide a practical energy source due to their availability, 
relatively low cost, and excellent storage capacity.

Carbohydrate structures vary from simple to complex, providing both 
quick energy for immediate needs and extended energy release over 
longer periods. Complex carbohydrates like starch break down slowly, 
supplying sustained energy throughout the day.



Carbohydrate Classification and Structure
01

Simple Carbohydrates
Monosaccharides: Glucose, Fructose, 
GalactoseDisaccharides: Lactose, 
Sucrose, Maltose, Trehalose

02

Complex Carbohydrates
Polysaccharides: Starch (energy 
storage), Glycogen (animal starch), 
Dietary Fibers (structural components)

03

Dietary Fibers
Not digestible by human enzymes but 
fermented by gut microflora, enhancing 
beneficial bacteria growth and 
digestive health

Saccharide is the chemical name for sugar molecules. The complexity increases from single sugar units to elaborate chains of 
thousands of sugar molecules linked together.



Carbohydrate Metabolism 
and Balance
Glycogen reserves in liver and muscle tissues maintain constant energy 
exchange within the body's overall energy balance system. These reserves 
protect cells from metabolic depression and energy deficits.

Under normal conditions, glucose influx and efflux rates remain balanced, 
maintaining stable plasma glucose concentrations. Any change in blood 
glucose levels indicates that one process exceeds the other, requiring metabolic 
adjustments.

Too Many Carbohydrates
Excess carbohydrates are converted to fat and stored as adipose tissue for 
future energy needs

Too Few Carbohydrates
Low-carb diets stress the body, forcing breakdown of muscle, fat, and 
protein to produce glucose for brain function



Debunking Common 
Carbohydrate Myths

"Carbs make you fat"

Reality: Excess calories from 
any source cause weight gain. 
Quality and portion control 
matter more than eliminating 
entire food groups.

"No carbs after 6pm"

Reality: Timing doesn't 
determine fat storage - total 
daily caloric balance does. Your 
body doesn't follow a clock for 
metabolism.

"More protein, less carbs = fat loss"

Reality: Sustainable weight loss requires balanced nutrition and 
appropriate caloric intake, not extreme macronutrient ratios.



Proteins: The Building Blocks 
of Life
Proteins comprise approximately 10-15% of dietary energy and serve as the 
major functional and structural component of all body cells. An adequate 
protein supply is essential for maintaining cellular integrity, supporting immune 
function, and ensuring healthy reproduction.

Essential Amino Acids

Must be obtained from food: Histidine, Isoleucine, Leucine, Lysine, 
Methionine, Phenylalanine, Threonine, Tryptophan, Valine

Non-Essential Amino Acids

Body can synthesize: Alanine, Arginine, Asparagine, Aspartate, Cysteine, 
Glutamate, Glutamine, Glycine, Proline, Serine, Tyrosine



Protein Sources: Complete vs. Incomplete
Complete Proteins (Animal Sources)

• Meat and Poultry
• Fish and Seafood
• Eggs
• Dairy Products

Contain all essential amino acids in optimal proportions for human needs.

Incomplete Proteins (Plant Sources)

• Dry Beans and Peas
• Nuts and Seeds
• Tofu and Soy Products
• Grain Products

Can be combined strategically to provide complete amino acid profiles.



Understanding Fats: Essential Yet Misunderstood
Fats play crucial roles in membrane structure and serve as the body's most concentrated energy reserve. However, overconsumption 
without corresponding energy utilization leads to excessive adipose tissue storage and obesity.

9
Calories per Gram

More than double the energy density of carbohydrates or proteins

30%
Recommended Limit

Maximum percentage of total daily calories from fat sources

Beyond energy storage, fats protect vital organs, aid in fat-soluble vitamin absorption, provide essential fatty acids, and enhance food 
flavor and texture. The key is choosing the right types of fats in appropriate quantities.
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