
Biochemistry 

Clarifying Objective 4.1.1 

Compare the structure and functions of the major 

biological molecules (carbohydrates, proteins, 

lipids, and nucleic acids). 

  



Everything in the 
universe is made 

of matter 

The smallest units 
of matter are 
called atoms 

http://www.theodoregray.com/PeriodicTable/Samples/014.12/index.s12.html


All atoms consist of a centrally 
located nucleus with orbiting 

electrons  



Inside the nucleus of each atom, are 
positively charged protons and neutrally 

charged neutrons. 

The orbiting electrons have a negative 
charge. 



Different types of 

atoms contain different 

numbers of protons.     

Each different type of 

atom is called an 

element. 

The number of 

protons determines 

which element the 

atom will be. 



All of the known elements are listed on 
the periodic table 



Each element is represented by an 
abbreviation called a chemical symbol 



Of all the elements, only about 25 are essential to 
living organisms 

Element % by mass in 
human body 

Element % by mass in 
human body 

Oxygen 65% Iron trace 

Carbon 18.5% Zinc trace 

Hydrogen 9.5% Copper trace 

Nitrogen 3.3% Iodine trace 

Calcium 1.5% Manganese trace 

Phosphorus 1.0% Boron trace 

Potassium 0.4% Chromium trace 

Sulfur 0.3% Molybdenum trace 

Sodium 0.2% Cobalt trace 

Chlorine 0.2% Selenium trace 

Magnesium 0.1% Fluorine trace 



Essential elements that occur in very small 
amounts are called trace elements 

Element % by mass in 
human body 

Element % by mass in 
human body 

Oxygen 65% Iron trace 

Carbon 18.5% Zinc trace 

Hydrogen 9.5% Copper trace 

Nitrogen 3.3% Iodine trace 

Calcium 1.5% Manganese trace 

Phosphorus 1.0% Boron trace 

Potassium 0.4% Chromium trace 

Sulfur 0.3% Molybdenum trace 

Sodium 0.2% Cobalt trace 

Chlorine 0.2% Selenium trace 

Magnesium 0.1% Fluorine trace 



Plants absorb trace elements through their roots, 
while animals get trace elements from their food. 



Five elements make up 97% of the mass of a 
human: Carbon, Hydrogen, Oxygen, Nitrogen and 

Phosphorus.. 

Element % by mass in 
human body 

Element % by mass in 
human body 

Oxygen 65% Iron trace 

Carbon 18.5% Zinc trace 

Hydrogen 9.5% Copper trace 

Nitrogen 3.3% Iodine trace 

Calcium 1.5% Manganese trace 

Phosphorus 1.0% Boron trace 

Potassium 0.4% Chromium trace 

Sulfur 0.3% Molybdenum trace 

Sodium 0.2% Cobalt trace 

Chlorine 0.2% Selenium trace 

Magnesium 0.1% Fluorine trace 



These five elements can combine to form organic 
molecules that are found in all living organisms 

Sugars 

Fats & Oils 

Proteins 



Inorganic Versus Organic 

Inorganic molecules do not contain carbon, 
hydrogen, and oxygen combined together 

Organic molecules always contain carbon, 
hydrogen, and oxygen combined together. 

Organic Inorganic 



Macromolecules are large organic 
molecules that make up all living 

organisms 

1. Carbohydrates – Sugars and starches 
2. Lipids – Fats and Oils 
3. Proteins – Enzymes and Many Others 
4. Nucleic Acids – DNA and RNA 

Four Groups of Macromolecules 



Each macromolecules is called a 
polymer which is a molecule made up 

of many smaller subunits called 
monomers  

Glucose Fructose 

Sucrose 



During digestion the polymers, from our food, 
are broken down into monomers.   

Digestion 

The monomers are then 
absorbed by the blood 

stream and carried to cells 
in the body 

In the cells, the monomers are assembled 
back into polymers 



Polymer 

Each of the four macromolecule 
groups has a very specific 

monomer 
Monomer 

Carbohydrate …………. Monosaccharides 

Lipids………………. Fatty Acids 

Proteins ………………. Amino Acids 

Nucleic Acids ………………. Nucleotides 


