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PRINCIPLES OF 
BIOCHEMISTRY 

The Name Game
1.What is your name?
2.Where are you from?
3.What is your major?
4.Why are you taking this class?
5.What are your future plans?
6.What is your favorite movie?
7.What is something that most people would 

not know about you?
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What Does it Mean to Be Alive?

Living things share many common 
attributes such as:

• Organisms are complicated and highly    
organized

• Biological structures serve functional purposes
• Living systems are actively engaged in energy 

transformations
• Living systems have a remarkable capacity for 

self-replication
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A living organism may not share all of these traits.

A mule is alive, but it cannot reproduce.

Therefore, it is impossible to define 
life in a precise manner.
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What elements are mostly found in living organisms?

Six most abundant
Five essential ions
More common trace elements
Less common trace elements

Biomolecules are the 
Molecules of Life

H, O, C and N make up 99+% of atoms in 
the human body

ELEMENT PERCENTAGE
Oxygen  63
Hydrogen  25.2
Carbon  9.5
Nitrogen                1.4
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Do all the compounds that make up living 
organisms come from biological origin (organic 
compounds) rather than from a mineral origin 

(inorganic compounds)?

Friedrich Wöhler

• Urea was synthesized by heating the inorganic compound  
ammonium cyanate (1828)

• This showed that compounds found exclusively in living 
organisms could be synthesized from common inorganic 
substances

1828
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Although Wöhler was attempting to prepare 
ammonium cyanate, by forming urea, he 
inadvertently discredited vitalism, the theory 
that the chemicals of living organisms are 
fundamentally different from inanimate 
matter, thus starting the discipline of organic 
chemistry. 

Biomolecules:  The Molecules of Life

• What property unites H, O, C and N and 
renders these atoms so appropriate to the 
chemistry of life?

• Answer: Their ability to form covalent bonds 
by electron-pair sharing.
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Biomolecules:  The Molecules of Life

What are the bond energies of covalent 
bonds?

Bond Energy kJ/mol
H-H  436
C-H 414
C-C 343
C-O 351

Figure 1.7
Examples of the 
versatility of C—C 
bonds in building 
complex structures: 
linear aliphatic, cyclic, 
branched, and planar. 
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A Biomolecular Hierarchy
Simple Molecules are the Units for Building 

Complex Structures

• Metabolites and Macromolecules
• Organelles
• Membranes
• The Unit of Life is the Cell

Figure 1.8
Molecular organization 
in the cell is a hierarchy. 


