
Biomolecules 

Molecules we need to survive 



Where did Biomolecules come from? 

• To begin learning about biomolecules we must 

understand how biomolecules were formed.  

 

 
Scientists knew that early earth had raw materials such as: 

 

Water,  

Hydrogen gas,   

Nitrogen, 

Ammonia, 

Methane,  

Carbon dioxide and Carbon monoxide. 



1920 - The Primordial Soup Theory is born. 

In the early 1920’s Russian Chemist A.I. Oparin and English 

Geneticist J.B.S. Haldane conceived the idea of primordial soup. 

Their theory was that early earth was an ocean-like planet  

containing materials and gases that would later form basic 

organic molecules.   

 

The energy needed for these reactions to occur came from 

the sun’s UV rays, lightning and rain in the atmosphere.  



Miller and Urey 
• In 1953 Stanley Miller and Harold Urey tested the Primordial Soup 

theory.  

• Click the link below will illustrate their experiment. 
 

 

 

 

 

 

 

 

http://highered.mcgraw-hill.com/sites/9834092339/student_view0/chapter26/animation_-

_miller-urey_experiment.html  

Miller and Urey showed it was possible to form simple organic 

molecules from the inorganic material on early Earth. 
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Molecules covered in this presentation 

• 1.  Carbohydrates –   

     Sugars “ose” 

 

• 2.  Lipids – Fats 

 

• 3.  Proteins (enzymes) 

 

• 4.  Nucleic Acids             
  

• 5.  Calories  

 

• 6.  ATP  

 

• 7.  Water 

 

• 8.  Vitamins and 
 Minerals 



1. Carbohydrates 

Carbohydrates are the        

main source of energy 

Made of C, H, and O atoms 

          in a 1:2:1 ratio 
 C-6 H-12 O-6 



2 types of carbohydrates: 

• 1. - Simple 
Carbohydrates    
(sugars)=“ose” 

 

• Have smaller structures 
and are broken down 
faster in your body. 

 

• Ex: Candy gives you a 
quick boost. 

• 2. - Complex 
carbohydrates 
(starch) 

 
• Much larger, take longer 

to break down. 

 

• Ex: pasta, spaghetti, 
oatmeal, whole grains 



Simple sugars are: 

mono-saccharides  

(like glucose, fructose, 

Ribose, galactose) 

 
 

 
 

 
 

Complex starches are Poly-saccarides  

and di-saccharides 

(like sucrose, maltose, lactose) 



Complex carbohydrates  
 

or Simple Carbohydrate? 
 



Saccharide = sugar  
 

Are these  
mono-saccharide 

di-saccharide 
 or poly-saccharide?  



 
Foods high in 

simple carbs are 

fruits, milk, 

candy, deserts, 

white flour  



Foods high in 

complex carbs 

are bread, 

pasta, rice, 

beans, cereals,  



2.  Lipids/Fats are mostly C and H atoms and do not 
dissolve in water. 
Lipids are composed of a glycerol attached to fatty 
acids. 



2. Fats (Lipids) 

Lipids are used for: 

•Protect parts of our body 
(cushion) 

 
 



2. Fats (Lipids) 

Used to: 

•Protect parts of our body 
(cushion) 

•Insulation 

 
 



2. Fats (Lipids) 

Used to: 

•Protect parts of our body 
(cushion) 

•Insulation 

•Energy, Food storage 
 



Lipids are also the main 
component of the cell membrane! 

 

The cell membrane is also called the – phospholipid bilayer! 



Foods high in 

fats are butter, 

whole milk, oils 

(anything fried in 

oil), fatty meat 



 

• Make body parts like muscle, 
bones, hair, etc 
 

•  Help control cell functions. 
 

• Can be used for energy (but 
not the main source) 

3. 



• Proteins are made of amino acids 
(nitrogen molecules that come in 20 
different varieties) 

3. 

•When you put amino acids together 

in chains you form protein 

 



 

Foods High in Protein: 

Fish, meat, poultry, 

eggs, milk, yogurt, 

Beans, nuts, and 

whole grains 



3. Enzymes “ase” = special proteins 

that control reactions and cell 

processes 

For example: 

Sucrase helps break down  sucrose 

Lactase helps break down Lactose 

Lipase breaks down Lipids (fats) 

DNA polymerase helps make DNA   



Enzymes help make 

reactions happen 

without using as 

much energy. 

 

AKA: Lowering the 

Activation Energy 

This increases the speed of 

the reaction by bringing the 

substrates together faster  

Think of an enzyme like your friend at a party, he helps you hook up 
faster.  He brings you together with people you like faster than if you 

went alone. 



Things that affect the way an 
Enzyme works 

•Temperature 

 

 

 

•Enzyme Cofactors– chemical components 
that affect how an enzyme works 

•pH 

•Inhibitors (blockers or Activators 
bring molecules together faster) 



4. Nucleic Acids Nucleic Acid can be DNA or RNA.  
(NA=Nucleic acid) 

 

Nucleic acids are made up of 
smaller pieces called 
NUCLEOTIDES 

Nucleotide = phosphate + sugar + base 

http://upload.wikimedia.org/wikipedia/commons/3/37/Difference_DNA_RNA-EN.svg


• Calories are units of energy. 

• They measure the amount of 
energy in the food we eat 

 

• Carbohydrates, Proteins, and 
Fats all have calories  

    (Fats have the most) 

 

• The average person needs 
around 2000 Calories a day (If 
you eat more than that your 
body may store the rest as fat) 

5. Calories 



6. ATP Adenosine TriPhosphate 

• Our food is changed into energy our 
cells can use called ATP 



7. Water 

• Water is the 
universal solvent     
(it can dissolve 
almost anything) 

 

• Water is polar 

Water has a positive + 
and a negative side – 

 

http://rds.yahoo.com/_ylt=A0S020xJm5tMSWMAjGaJzbkF;_ylu=X3oDMTBwYm42MmVoBHBvcwMzBHNlYwNzcgR2dGlkA0kxMjdfNzc-/SIG=1j90s7vgo/EXP=1285352649/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=Water+molecule&fr2=tab-web&w=500&h=360&imgurl=upload.wikimedia.org/wikipedia/commons/thumb/c/c7/Water_molecule_2.svg/500px-Water_molecule_2.svg.png&rurl=http://commons.wikimedia.org/wiki/File:Water_molecule_2.svg&size=39KB&name=File:Water+molec...&p=Water+molecule&oid=ef3d24c8aae8f8c8372fd10b9ca352db&fr2=tab-web&no=3&tt=39500&sigr=11redmkvi&sigi=135hif9ej&sigb=129kk7hgu


Your body needs water!!   In fact 
around 60% of your body is water 
and over 70% of your brain! 

 

 

You can survive without food longer 
than without water. 

 



8. Vitamins and Minerals 

• Vitamins and 
Minerals are also 
necessary for your 
body (but in small 
amounts) 

• You can get all of 
these by eating a well 
balanced diet!!!! 
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