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 Nutrition has played a significant role in our life,
even from before our birth.

 Many people are concerned only with food that
relives their hunger or satisfies their appetite .

 But in many times, these foods don't supply
their bodies with all the component of good
nutrition.





“ We do not live to eat but 
eat to live ” (Socrates)

“We are what we eat”

(Hippocrates)







Fig.1. The length scale of structures and examples of representative 

molecules, food components, networks, and food structures.

Structures that are relevant to food properties can be considered at different 

length scales :

1. At the smallest scale is the molecular 
structure: water, minerals, vitamins, 
flavor components, fatty acids, lipids and 
protein monomers, etc.

2. The next level up is the microscopic 
level: aggregation of molecules and 
their assembly into components, 
colloids and networks, which are 
typically measured between nanometers 
and micrometers. A range of classic 
supermolecular structures in food are 
casein micelles, milk fat globules, starch 
granules, biopolymer network/gels such 
as the gluten structure in dough, pectin 
gel, etc.

3. The macroscopic level of structure 
considers those features that are 
perceived by human senses, such as 
texture and taste. They are often 
associated with specific types of foods 
by consumers, for example, tomato 
paste or fruit purees, recombined meat 
such as burgers and sausages, porous 
structures such as cakes and biscuits, 
and different types of grains, etc.



Nutritional chemistry - is the science of components of food that are 

of benefit to the human body.

 Nutritional chemistry is a process of analyzing the biochemistry of your body.

 Understanding your unique biochemistry is the first step in solving health 

problems. 

 Body chemistry indicators, such as acid/alkaline balance, metabolic rate, stage 

of stress, immune system function, adrenal, hormone, and thyroid activity, 

mental and emotional balances, are all important to consider before starting on 

any nutrition or supplement program.

Are Nutritional and Food chemistry the same thing?



Food chemistry is the study of chemical processes and interactions of

all biological and non-biological components of foods.

The biological substances include such items as meat, poultry, lettuce, beer, and

milk as examples. It is similar to biochemistry in its main components such as

carbohydrates, lipids, and protein, but it also includes areas such as water, vitamins,

minerals, enzymes, food additives, flavors, and colors. This discipline also

encompasses how products change under certain food processing techniques and

ways either to enhance or to prevent them from happening.

An example of enhancing a process would be to encourage fermentation of dairy

products with microorganisms that convert lactose to lactic acid;

an example of preventing a process would be stopping the browning on the surface

of freshly cut Red Delicious apples using lemon juice or other acidulated water.

Are Nutritional and Food chemistry the same thing?

The Nutritional Chemistry and Food Chemistry are similar but : 

 food chemistry is the study of chemical processes and interactions 

of all biological and non-biological components of foods ;

 nutritional chemistry explores the biochemistry of the body in 

conjunction with food.
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The periodic table contains 118 elements. Only 90 of these elements occur naturally in the
environment, and still fewer elements comprise the living world.
From bacteria to higher vertebrates and humans, nature has repeatedly selected for all life forms
a basic group of only six elements.



ABUNDANCE OF ELEMENTS IN THE UNIVERSE 
AND ON EARTH



Cycle between autotrophs and
heterotrophs.
Autotrophs use light, carbon
dioxide (CO2), and water to form
oxygen and complex organic
compounds, mainly through the
process of photosynthesis (green
arrow). Both types of organisms
use such compounds via cellular
respiration to both generate ATP
and again form CO2 and water
(two red arrows).



H, C, N, O, P, S
organic cluster 

These six relatively small elements universally comprise most of the

structural organization of the nutrients: proteins, carbohydrates, lipids,

and vitamins.

In addition, they make up most of the structural forms of the nucleic acids,

deoxyribonucleic (DNA), and ribonucleic acids (RNA), and all the
metabolic intermediates of metabolism.

DISTRIBUTION OF ELEMENTS IN THE HUMAN BODY





Potassium K

 plays a role in managing 

heart rhythm 

 it balances water and 

mineral content in the 

body

 helps to build muscle

 controls blood 

pressure.

Copper (Cu)

 the protein that makes the 

body's energy-carrying ATP 

molecules requires copper to 

function

 necessary to form collagen, 

the most abundant protein in 

humans and the main 

component of connective 

tissue.

Calcium (Ca)

 enables a range of body 

functions, including bone 

and tooth maintenance, 

muscle contraction and 

heartbeat regulation.

Lithium (Li)

 to affect the 

release of the 

chemical 

messenger 

serotonin;

 is used to treat 

bipolar disorder 

and depression.

Iron (Fe)

 is vital to immune function

 is vital to energy production 

 is vital to oxygen transport 
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Food – is any substance that can be metabolized by an organism to give energy

and build tissue.

Diet is the foods and beverages a person eats and drinks.

Nutrition is the science of foods, nutrients and other substances they contain their

actions within the body (including ingestion, digestion, absorption, transport,

metabolism and excretion).

Nutritional requirements - the amounts of nutrient which are needed for covering

the human needs to be healthy depend on sex, age and few other factors.

Essential nutrients – are nutrients a person must obtain from food because the

body cannot make them for itself insufficient quantity to meet physiological needs.

Also called indispensable nutrients.



Food

Nutrients 

1-Macronutrients

2-Micronutrients

Other 
compounds

-fibers

-phytochemicals

-pigments

-additives

-alcohols

-and others

Food composition





are the main source of 
energy for human body

Nutrients

Chemical substances obtained from foods used in the body to provide energy, 

structure materials,  regulating agents to support growth, maintenance, repair of 

body's tissues and  may also reduce the risks of some diseases.



Chemical composition of the nutrients

Nutrients

Inorganic

(water &Mineral)
Organic

(CHO, lipids , protein and 

vitamins)

Organic nutrients: substance that contain carbon atom.
Inorganic nutrients: substances that do not contain 

carbon atoms.



 Carbohydrates - composed of С, Н, О.

 Proteins - composed of С, Н, О and N.

 Lipids - composed of С, Н, О. Are not soluble in water.

 Minerals

• Macro-minerals - the minerals that are required >1.0 g per day in the body.

• Micro-minerals- the minerals that are required <1.0 g per day in the body.

 Moisture - Its the water.

 Vitamins

• Water-soluble vitamins - are B complex vitamins and vitamin C. 

• Fat-soluble vitamins - are ADE and K.

Chemical components of foods



Food structure and rheology
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Nutrition assessment of individual 

Evaluation of person's nutrition

1- Historical information (socioeconomic status, drug use, 

diet and person's family history).

2-A=Anthropometric data (height and weight).

3- B= biochemical data (Laboratory tests).

4-C=clinical assessment(Physical examinations)

5-D=Dietary assessment



Functions of food nutrients

1-Provide energy sources

2-Build tissues

3-Regulate metabolic process



1-Provide energy sources
• The major carbohydrates in the human diet are starch, sucrose,

fructose and glucose.

• Dietary carbohydrate (starches and sugars) provided the body's

primary source of fuel for energy.

• Oxidation of carbohydrates to CO2 and H2O in the body

produces approximately 4 kcal/g.

• They also maintain the back-up store of quick energy as

glycogen (animal starch).



2-Build tissues
 Proteins are composed of amino acids that are joined to form linear

chains.

 The digestive process breaks down proteins to their constituent to amino

acids, which enter the blood.

 The primary function of protein is tissue building and repairing body

tissues.

 Dietary protein provides amino acids, amino acids are the building unit

necessary for construction and repairing body tissues.

 Muscle protein is essential for body movement.

 Other proteins serve as enzymes.

 Other nutrients such as minerals and vitamins used in tissue building and

maintaining tissue.



• Minerals are also found in the fluids of the body and
influence their properties.

• There are 13 different vitamins, one vitamin enables
the eyes to see in dim light,
protect the lungs from air pollution
make the sex hormones,
stop the bleeding,
helps repair the skin,
replace old blood cells and lining of the digestive
tract.



3-Regulate metabolic process
 Many vitamins and minerals function as coenzymes factors in cell

metabolism.

 Other nutrients (water and fibers), water provides the environment in

which nearly all the body's activities.

 Also, in many metabolic reactions and supplies the medium for

transporting vital materials to cells and waste products away from

them.

 Dietary fibers help regulate the passage of food material through the

gastrointestinal tract and influences absorption of various nutrients.



The proteins in the body undergo constant turnover (degraded to amino acids and

resynthesized).

Nitrogen balance is the difference between the amount of nitrogen taken into the body each

day and the amount of nitrogen in compounds lost.

Nitrogen balance in the body 

 if: 1- More nitrogen is ingested than excreted, a person is said to be in positive nitrogen balance

(growing individual such as children and pregnant).

 2- Less nitrogen is ingested than is excreted (negative nitrogen balance, person eating either too little

protein or protein is deficient in one or more of the essential amino acids, new protein cannot be

synthesized and the unused amino acids will be degraded, body function will be impaired by the net loss

of critical proteins.

 3- In contrast, healthy adults are in nitrogen balance and the amount of nitrogen consumed in the diet

equals its loss in urine.



Nitrogen balance in the body 



Sign of good nutrition

1. Well-developed body.

2. Ideal weight.

3. Good muscle development.

4. The skin is smooth and clear

5. The hair glossy and the eyes clear and bright.

6. Appetite, digestion and elimination are normal.

7. Have good resistance to infection.



Energy from food
 The amount of energy a food provide depends on how much CHO, fat,

and protein contains.

 When completely broken down in the body :

1 g carbohydrates  4 kcal of energy

1 g protein  4 kcal of energy

1 g of fat  9 kcal of energy

therefore fat has the greater energy density than either CHO or protein.

Calories
• The energy released from carbohydrates, proteins and

fats can be measured in calories.
• A calorie is the amount of heat necessary to raise

temperature of 1 gm of water by 1 C.
• 1000-calorie metric units are known as kilocalories

(kcal).

Empty-kcalorie foods
a popular term used to denote foods contribute energy

(from sugars, fat or both) but lack in protein, vitamins
and minerals Example:(potato chips and candies).
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10 “SMART” Healthy Eating Goals

Setting “SMART” healthy eating goals is a great way to make positive 

changes.

“SMART” stands for goals that are:

•Specific

•Measurable

•Action-oriented

•Realistic

•Time-framed

Use these 10 "SMART" goals below to get you inspired.

https://www.unlockfood.ca/en/Articles/Menu-Planning/-Your-guide-to-setting-healthy-living-goals.aspx


10 “SMART” Healthy Eating Goals

1. Do you skip breakfast? Try this goal: 

Every day this week, I will eat breakfast that has a variety of:
whole grains, 
protein 
 fruits 
 vegetables 

 a whole grain bagel with 
almond butter and apple slices, 

 a breakfast burrito 
muesli or oatmeal topped with 

fruit and nuts. 



10 “SMART” Healthy Eating Goals

2. Are you trying to eat more fibre? Try this goal:

I will eat at least once this week:

instead of 

 white rice 

 white pasta  

 white bread

brown rice, 

whole wheat pasta 

whole wheat bread 



10 “SMART” Healthy Eating Goals

3. Are you trying to eat more vegetables? Try this goal: 

I will try a new recipe that uses a different kind of leafy 
green vegetable this week:

kale

bok choy

Romaine lettuce

 spinach

 Swiss chard

Collards



10 “SMART” Healthy Eating Goals

4. Are you trying to cook and eat at home more? Try this goal:

I will cook a meal from scratch for dinner this week. 

I will do this on Friday.



10 “SMART” Healthy Eating Goals

5. Interested in cooking a “meatless meal” with beans or plant-
based protein more often? Try this goal: 

This weekend I will find and try a new recipe using beans, lentils 
or tofu.

 kidney beans  navy beans

pinto beans lentils

 tofu

Tofu – is bean curd, is a food 
prepared by coagulating soy 
milk and then pressing the 
resulting curds into solid white 
blocks of varying softness



10 “SMART” Healthy Eating Goals

I will pack my lunch from home 3 days this week instead of 
eating at a restaurant. 

6. Trying to eat out less often? Try this goal: 



10 “SMART” Healthy Eating Goals

I will spend an hour on Sunday planning meals 
for the week and preparing ingredients. 

7. Want to be more organized with meal prep? Try this goal: 
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I will have a piece of fruit (banana, apple, orange) or a handful of 
nuts (almonds, walnuts) instead of having cookies or candies as a 

snack during the week. 

8. Trying to eat healthier snacks? Try this goal: 



10 “SMART” Healthy Eating Goals

I will use less fat when cooking 
(like bake, broil, steam and stir-fry) this week.

9. Want to make healthier meals at home? Try this goal: 



10 “SMART” Healthy Eating Goals

I will choose water instead of soda at meals.

10. Want to make healthier drink choices? Try this goal: 











Thank you for attention !


