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Molecules of Life 

Biochemistry: 
 fats 
 sugars 
 proteins 
 DNA/RNA 

 
 
 
 
 
 
 
 
 
 
 
 



Functional groups from organic chemistry: 

Hydroxyl (alcohols, -OH) 

Aldehyde (-C(=O)H) Carboxylic acid (-COOH) 

vinegar 

O-Containing Functional Groups 
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fatty acid: long chain 
hydrocarbon w/ even # of C 
atoms, plus a carboxylic acid 
end group 

Fatty Acids, Fats and Oils (Ch. 11.2) 

triglyceride: 
chemical combination 
of three fatty acids 
with glycerol; releases 
3 equivalents of water 

fat: triglyceride that is solid 
at room temperature 

oil: triglyceride that is liquid 
at room temperature 

more double bonds à lower 
triglyercide melting points  
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Condensed structural formula 

Semi-expanded structural formula 

Line-angle drawing 

Ball and Stick drawing 



Real World Example 

Glycerides 
Stearic Acid 
Various alcohols 

HO

O

Caprylic acid 

Cetyl alcohol 



Margarine 

alpha-Linolenic acid Linoleic acid 

Soybean oil 
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Canolaic acid 
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O
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Cis versus Trans fatty acids 

trans-linolenic acid 

cis-linolenic acid 
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partial hydrogenation 
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Essential fatty acids 
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NaOH (Sodium Hydroxide, Lye)

“Conceptual Chemistry” 2nd Ed. 
 John Suchocki, 2004  
Pearson Education Inc. 

Soap 



Carbohydrates (Chapter 11.3)  

CRACKERS, SALTINE,  
UNSALTED TOPS 



Carbohydrates (Chapter 11.3) 

•  Polysaccharides are formed from the 
condensation of thousands of glucose 
units 

–  example of a biopolymer 
•  Alpha (α) linkage: H atoms adjacent to 

bridging O on “same” side 
–  humans can digest these polymers 

(aka starches) 
•  Beta (β) linkage: we can’t digest 

these sugars (e.g. cellulose)—cows 
get bacteria to do it for them… 



Structure of Cellulose: Problematic for Digestion (by People) 

maltose: alpha linkage 
of 2 glucose units 

cellubiose: beta linkage 
of 2 glucose units 



cellulose (a fiber): 
not soluble in water, 
not digestible by 
people, main 
component in plant 
cell walls, 
approximately 1/3 
of all plant matter 

Structural Effects of α vs β Linkages in Polysaccharides 

amylose (starch):  
soluble in water, 
digestible by people 



Human Pancreatic α-amylase  
+ inhibitor acarbose 

Cellulase CEL9M of C. Cellulolyticium 
+ cellubiose 

Protein-Sugar Interactions 

Enzymes catalyze the breakdown of polysaccharides into simple sugars that can 
be metabolized to release energy…if the molecule can fit into the enzyme… 



Lactose Intolerant? 
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Amines (fishy smell –NHR, NR2) 

Carboxylic acid  amine amide 

N-Containing Functional Groups 
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Functional Groups 

p. 383 

+olefin/alkene (C=C) 


