Bio 2 – Lecture 3
Biological Molecules – Carbs & Lipids

?organic molecules & types
main structural components of cells

Why carbon? 
4 bonds, C-C bonds very strong, 4 valence e-s =stable bonding
all have C, H, O but what makes them different? 
# C and arrangement, *functional groups (hydroxyl, carbonyl, carboxyl, amino, phosphate, sulfates)

Carbohydrates:


What’s in a carb?  C and water 1:2:1 (CH2O)n

examples: sugars & starches: glucose, cellulose, etc.

monosaccharides, disaccharides (sugars), polysaccharides – units 

Monos: lots of hydroxyl groups, one carbonyl C=O group (end or middle), 3-7 C’s

?hydroxyl groups are polar = hydrophilic – what happens in water?


Glucose – main source of energy C6H12O6

form rings in aqueous


[image: image1]
Naming monos:
1. # C atoms (pentoses, hexoses, trioses)

2. location of C=O (aldose or ketose)

3. spatial arrangement of atoms (glucose vs. galactose,  vs.  – isomers *2,3,4,5,6-pentahydroxyhexanal

Dis:  two monos attached at hydroxyl groups – water

ex: sucrose, glucose, fructose; when water is added, monomers are formed



**hydrolysis and dehydration synthesis**
*Polys:  repeating units of monomers
ex: glycogen, cellulose, starches

starch (-glucose) is storage in plants, glycogen storage in animals

cellulose (-glucose) structural, most abundant organic compound on earth
*Modified polysaccharides (chitin) Glycoproteins (peptidoglycan – antibiotics), Glycolipids

?What do carbs do? 

C-H bonds = e- transfer mechanism, E stored in bonds

H bonds between strands for structure

Lipids:


?What’s different between lipids and carbohydrates?



*Hydrocarbon

C, H, very little O, other functional groups 


little O = nonpolar


examples: fats, steroids, waxes, carotenoids

*Fatty Acids:  usually even # C atoms, long, hydrocarbon + carboxyl (COOH)
*Triglycerides: fats for storage, glycerol + 3 fatty acids
*twice as much energy than carbs per gram

*Phospholipids:  one hydrophobic end, one hydrophilic end


contain: glycerol, fatty acids, (hydrophobic) phosphate group, organic 
compound lots of O, polar


membranes – how organized?
Steroids (*cholesterol) – ring structures

?What do lipids do?

E storage
membranes

Lots of chemical signals for communicating are lipids (hormones): why?
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