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 Trioses (C3): Glyceraldehyde, Dihydroxyacetone 

 Tetroses (C4): Erythrose 

 Pentoses (C5): Ribose (RNA), Deoxyribose (DNA), Ribulose (Calvin 

cycle) 

 Hexoses (C6): Glucose (blood sugar), Fructose (fruit 

sugar), Galactose (milk sugar) 

o Isomerism: 

 Aldoses (e.g., Glucose) vs. Ketoses (e.g., Fructose) 

 D- and L- Isomers: Based on the configuration of the asymmetric carbon 

farthest from the carbonyl group. Biological systems primarily use D-

sugars. 

 Anomers: Isomers that differ only in the configuration around the 

anomeric carbon (α and β). This is crucial for ring structure (e.g., α-D-

Glucose vs. β-D-Glucose). 

2. Disaccharides: 

o Definition: Two monosaccharide units joined by a glycosidic bond. 

o Examples: 

 Maltose: Glucose + Glucose (α-1,4 linkage). Product of starch hydrolysis. 

 Lactose: Galactose + Glucose (β-1,4 linkage). Milk sugar. 

 Sucrose: Glucose + Fructose (α-1,2 linkage). Table sugar. It is a non-

reducing sugar. 

3. Oligosaccharides: 

o Definition: 3-10 monosaccharide units. Often found attached to proteins 

(glycoproteins) or lipids (glycolipids) on the cell surface, serving as recognition 

signals. 
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3. A hydrogen atom (-H) 

4. A distinctive side chain 

 Classification based on R-group: 

o Non-polar, Aliphatic: Glycine, Alanine, Valine, Leucine, Isoleucine, 

Proline. Hydrophobic. 

o Aromatic: Phenylalanine, Tyrosine, Tryptophan. 

o Polar, Uncharged: Serine, Threonine, Cysteine, Asparagine, Glutamine. Can 

form hydrogen bonds. 

o Positively Charged (Basic): Lysine, Arginine, Histidine. 

o Negatively Charged (Acidic): Aspartate, Glutamate. 
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o Structure: Four fused hydrocarbon rings (three 6-membered and one 5-

membered). 

o Examples: 

 Cholesterol: A crucial component of animal cell membranes, modulates 

fluidity. Precursor to all other steroids. 

 Steroid Hormones: Cortisol, Testosterone, Estradiol. 

5. Other Lipids: 

o Waxes: Esters of long-chain fatty acids with long-chain alcohols. Highly water-

repellent. 

o Eicosanoids: Signaling molecules derived from arachidonic acid (e.g., 

Prostaglandins, Leukotrienes). 

B. Biological Functions of Lipids 

 Energy storage (Triacylglycerols) 

 Membrane structure (Phospholipids, Cholesterol) 

 Signaling (Steroid hormones, Eicosanoids) 

 Insulation and protection 
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2. Enzyme Assay and Enzyme Units 

A. Enzyme Assay 

An enzyme assay is a procedure to measure the rate (velocity, V) of an enzyme-catalyzed 

reaction. The goal is to measure the initial velocity (V₀), which is the rate measured before 10% 

of the substrate is consumed, to avoid complications from product inhibition or the reverse 

reaction. 

 Methods: 

o Continuous Assay: The progress of the reaction is monitored in real-time (e.g., 

by measuring a change in absorbance using a spectrophotometer). 

o Discontinuous Assay: Samples are taken from the reaction mixture at specific 

time intervals, and the reaction is stopped (quenched) to measure the amount of 

product formed. 

B. Enzyme Units 

 International Unit (U): The amount of enzyme that catalyzes the conversion of 1 

micromole of substrate per minute under standard conditions (specific pH and 

temperature). 

 Katal (kat): The SI unit for enzyme activity. It is the amount of enzyme that converts 1 

mole of substrate per second. 

o Conversion: 1 U = 1 μmol/min = (1/60) μmol/s ≈ 16.67 nkat 

 Specific Activity: The number of enzyme units per milligram of total protein (U/mg). It 

is a measure of enzyme purity. 

 Turnover Number (k_cat): The maximum number of substrate molecules converted to 

product per enzyme molecule per unit time (per second) when the enzyme is fully 

saturated. It is a measure of the catalytic efficiency. 

3. Enzyme Kinetics 

Enzyme kinetics is the study of the rates of enzyme-catalyzed reactions. 


















