Lipids

OMIT 15.4

GENERAL

As is true for carbohydrates, largest quantity of lipids in body used for energy storage.

Human body: water ~ 70%, fat ~ 15%,

bone ~ 7.5 %, muscle/organ ~ remain.

About 5% of body weight is fat used as structural material (cell membranes).  Most fat in adipose cells- energy storage.  Unhealthy to go below ~7% body fat (sometimes problem with athletes).

Lipids are biomolecules which are built from either long-chain fatty acids or cholesterol.

CH3(CH2)16CO2H

A long-chain fatty acid.  See Table 15.1 p. 436 for names.
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Lipids built from cholesterol called "steroids" and lipids built from fatty acids have a variety of types.  Most common types of fatty acid-based lipids are waxes, triacylglycerides (fats and oils), phospholipids, and sphingolipids.

Soaps are salts of long-chain fatty acids with cations from Group IA of Periodic Table.

Detergents made of molecules which are similar to soap molecules.  They have long-chain hydrocarbon "tail" (hydrophobic) and polar "head" (hydrophilic).  In soaps polar head is carboxylate anion, but in detergents head is something else.

CH3(CH2)16CO2- Na+
a soap

CH3(CH2)16N+(CH3)3 Cl-
a detergent

WAXES
Esters built from long-chain fatty acids and long-chain fatty alcohols.  Read text page 434.

FATS AND OILS
Triesters of fatty acids and glycerol
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Fats have fewer double bonds in fatty acid fragments than oils.  Fats are solids, oils are liquids at room temp.  Oils separate double bonds bonds by one C from each other.

~CH2CH=CHCH2CH=CHCH2CH=CH~

Shorthand Designation of Fatty Acids

Clength:double bondsdouble bond locations
EXAMPLE:

C24:49, 12, 15, 18 is an 6 fatty acid:
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6 means that the highest-numbered carbon in a C=C double bond is the 6th carbon from the end (ie. C-19).
If no  values are given they can be calculated from  value assuming that all C=C separated by one C from each other.  (Work C14:2 3)
SOAPS
Sodium or potassium salts of fatty acids.

Na+ -O2C(CH2)10CH3
a soap

Ca and Mg salts of fatty acids not water-soluble (hard water problem).  Detergents avoid problem by replacing carboxylate head group with hard-water soluble group.

DETERGENTS
Have long-chain hydrophobic "tail" like soaps but "head" group not carboxylate.

Na+ -OSO2(CH2)11CH3
a detergent

Some common detergent "head" groups:
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Detergents categorized as cationic, anionic, or nonionic depending on charge on head group.

PHOSPHOLIPIDS
Commonly glycerol + 2 fatty acids + 1 phosphate ester.  See top of pg 448 for common phosphate esters.

SPHINGOLIPIDS
Sphingosine +  fatty acid + 1 other piece.  "Other piece" is fatty acid or polysaccharide.   Sphingosine structure pg. 449.

STEROIDS

Read pages 450 -454 to see pictures of typical steroids and learn their effects on body.

OTHER BIOLIPIDS

Eicosanoids, vitamins, pigments, etc.

Read text pages 454 - 457.

