
2.3 and 2.4* – CARBOHYDRATES, LIPIDS AND PROTEINS 
These notes for 2.1, 2.3, 2.4 and 2.5 are arranged by topic and will not perfectly match the IB assessment statements 

 Examples Functions Monomers 
     = one piece 

Dimers 
     = two pieces  

Polymers 
     = many pieces  

Drawings  
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Monosaccharide  
 - Glucose  
 - Galactose  
 - Fructose  
 - Ribose  

Disaccharide 
 - Lactose  
 - Sucrose  
 - Maltose  

Polysaccharide 
 - Starch / amylose 
 - Cellulose  
    (cell wall)  
 - Glycogen  
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Enzymes, muscle  
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muscles  

Amino Acids  
 - 20 types  

Dipeptide Polypeptide  
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proteins 
2) Controls cell 

functions  

Nucleotides 
 - Adenine 
 - Thymine 
 - Guanine 
 - Cytosine 
 - Uracil 

Dinucleotide Polynucleotide 
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Fat, oil, 
cholesterol, 
hormones, 
phospholipids, 
fatty acid tails, 
steroids  
 

1) Energy storage 
2) Cell membrane 
3) Insulation 
4) Buoyancy 
5) Hormones 
 

Fatty acids 
 - Saturated 
 - Cis unsaturated 
 - Trans unsaturated 
. 
AND  
. 
Glycerol  

X Triglyceride 
 - 3 fatty acids  
 - 1 glycerol  
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LIPIDS 

 

  STRUCTURE  

  Lipids can be saturated or unsaturated: 

  Saturated Fat  

o Only single bonds between carbons  

o Every internal carbon is bonded to two hydrogens  

  Unsaturated Fat  

o Some double bonds between carbons  

o Some internal carbons have only one hydrogen  

 

 
  

 

  Unsaturated fats can be cis or trans: 

  Cis Fat  

o When the hydrogen in an unsaturated fat are on the same side  

o Bent, because hydrogen repel each other  

  Trans Fat  

o When the hydrogens in an unsaturated fat are on different side  

o Straight  

  

 



 

  HEALTH 

       Reminder: Correlation doesn't imply causation 

  Saturated fatty acids = Unsure of health effects… (butter) 

o In the US, eating more is correlated with Coronary Heart Diseases (CHD)  

o The Maasai have high saturated fat diets, but little CHD 

  Unsaturated  

o Cis = Healthy  (olive oil) 

 People who eat more have less CHD  

o Trans = Unhealthy  (margarine) 

 People who eat more have more CHD 

 

  Body mass Index (BMI)  

o BMI is often used as general measure of health 

 It uses someone’s weight and height 

 Does not measure fat or muscle 

 Used to classify people as obese, overweight, normal, or underweight 

 

o BMI can be calculated using an equation or a nomogram 

 Equation: 

  
 

 Nomogram  

  



CARBOHYDRATES 

  Monosaccharides 

1. Glucose = Used as a source of energy in cell respiration 

2. Galactose 

3. Fructose = Used as a source of energy in plants 

4. Ribose = Used in DNA 

  Disaccharide 

1. Lactose = Energy storage in animals (in milk) = glucose + galactose 

2. Sucrose = Energy storage in plants (in white sugar) = glucose + fructose 

3. Maltose = Energy storage in plants (especially in germinating seeds) = glucose + glucose 

 Polysaccharide  

1. Cellulose = Cell walls in plants (linear molecules)  

2. Starch/Amylose = Energy Storage in plants (branched molecules )  

3. Glycogen = Energy storage (highly branched molecule )  

 

 

 CARBOHYDRATES VS. LIPIDS AS ENERGY STORAGE  

 

 

 

 

 

 

 

 

  

Carbohydrates Lipids 

Short-term energy  Long-term energy  

Uses less energy to digest carbs Uses more energy to digest lipids  

Faster to digest Slower to digester  

Less energy per gram  More energy per gram  

Water soluble, so easy to 
transport in blood 

Insoluble, so does not affect 
osmotic pressures in cells 

Both store energy  



PROTEINS 

 

 FOUR LEVELS OF PROTEIN STRUCTURE 

1. Primary structure 

o The order of amino acids in a protein 

o Amino acids are held together by covalent/peptide bonds 

2. Secondary structure 

o Alpha Helix = spiral 

o Beta-pleated sheet = Folded flat ribbon 

o Caused by hydrogen bonds between any amino acids 

3. Tertiary structure 

o 3D folding of the protein into a ball shape 

o Caused by interaction between amino acid R-groups 

o Any type of bond can be used 

 Covalent, ionic, hydrogen, hydrophilic/hydrophobic,  etc. 

4. Quaternary structure 

o Several polypeptide chains attached to each other 

 (Or one chain attached something else like a metal, etc.) 

o Example)  Hemoglobin is made of four polypeptides and  an iron atom 

 

 



 

 FIBROUS AND GLOBULAR PROTEINS 

 

Fibrous  Globular  

String-shaped Spherical shape  

Dominated by secondary structures  Dominated by tertiary structures 

Not soluble in water  Water soluble 

Mostly structural functions Mostly enzymatic functions  

Examples) Collagen, Spider-silk Examples) Rubisco, Hemoglobin 

 

 
 

 

 EXAMPLES OF PROTEINS WITH FUNCTIONS 

o Rubisco = Enzyme used in photosynthesis  

o Rhodopsin = Light receptor in your eye/retina 

o Insulin = Hormone used to control blood sugar  

o Collagen = Structural protein in ears/nose  

o Immunoglobulin/Antibodies = Immune system  

o Spider silk = Structural protein  

 

 

 

 

 

 

 



 DENATURING 

 A protein is denatured when it permanently loses its functions 

 High temperatures and acids/bases (low or high pH) can denature proteins 

 

 

  PROTEOME 

   Gene = A section of DNA that codes for a particular characteristic/protein 

   Genome = All the genetic information (DNA) in an organism 

 

   Proteome = All the proteins in an organism 

 

o Genes code for proteins 

o Humans have more proteins than genes 

 

 

Proteome Genome  

Proteins in an organism  Genes in an organism  

Bigger Smaller 

Different in identical twins Same in identical twins  

Changes during your life Stays the same during your life 

Genes code for protein  

1 gene can code for more than 1 protein  

 


