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LIRPIDS

Lipids are fats, waxes, and similar molecules that do not
dissolve well in water,

Color titles A, B, C, H, O, D, and D! and the
Space-Filling Model headings. Color the projection
formulae and the space-filling models of glycerol and
the saturated and unsaturated fatty acids. It is
recommended that you use the same colors as in
previous plates for the carbon, hydrogen, and oxygen
atoms. Choose light colors for A, B, and D.

Fats are composed of glycerol and fatty acids. Glyc-
erol always has three carbon atoms and three hydroxyl
(OH) groups, but there are several dozen kinds of fatty
acids, ranging in size from 4 carbon atoms to 24. On one
end of a fatty acid we find a carbon atom with a double
bond to an oxygen atom and a single bond to a hydroxyl
group. This entire group of four atoms, often written as
—COOH, is called a carboxyl group and is able to ionize
to release a hydrogen ion into solution, thus acting as
an acid. (The ionized carboxyl group is symbolized as
—CO0O0 ~.) In any group of such molecules, only a few
are ionized at any one time, so fatty acids are all weak
acids. All the rest of a fatty acid molecule is pure hydro-
carbon (hydrogen and carbon). Fatty acids are desig-
nated as saturated or unsaturated according to whether
they are filled to capacity with hydrogen atoms or not.
In a saturated fatty acid, all of the carbon atoms are
joined to one another by single bonds, and each one
(other than the carboxyl carbon) is bonded to at least
two hydrogen atoms. (The one on the end has three.) In
an unsaturated fatty acid, at least one pair of carbon
atoms is joined by a double bond, so that each of those
carbon atoms is bonded to only one hydrogen atom,
leaving the fatty acid with at least two fewer hydrogen
atoms than it would have if it were saturated. The dou-
ble bond often throws a kink in the hydrocarbon chain
as shown in the space-filling model here.

Color title E and the projection formula of the
triglyceride. The broken ring (E) is to illustrate that
the triglyceride is composed of glycerol, saturated
fatty acids, and an unsaturated fatty acid.

A fat—chemically known as a triglyceride——consists
of a molecule of glycerol joined to three fatty acid mole-
cules by the same kind of dehydration condensation we
saw in the formation of disaccharides and polysaccha-
rides. The three fatty acids may be all the same or any

. combination of different ones. Note that in the triglycer-

ide illustrated, two of the fatty acids are saturated and one
is unsaturated. This would be called 2 monounsaturateq
fat, because it is unsaturated (has a carbon double bond)
at only one point in the entire triglyceride molecule. If j;
were unsaturated at two or more points, it would be calleq
a polyunsaturated fat. Since hydrocarbons are nonpolar,
the entire triglyceride molecule is nonpolar except for g
slight polarity around the oxygen atoms. For this reason,
triglycerides (fats) are not much attracted to water mole.
cules. If you have ever tried to wash butter or other anima}
fat off of your hands with just water, you have noticed
that.

Color titles F, G, and H, and the projection for.
mula of the phospholipid. The broken ring (F) is for
illustrative purposes only.

In molecular structure phospholipids are like triglycer-
ides except that in place of the third fatty acid they have
a phosphate group and some other polar group. This re.
sults in a molecule with a dual nature, The hydrocarbon
chains of the fatty acids are not attracted to water and are
called hydrophobic (“water-fearing”). The phosphate and
the other group are attracted to water and are called hy-
drophilic (“water-loving™). It is precisely this dual nature
that allows phospholipids to form membranes, as we shall
see in a later plate.

Color title I and the projection formula of the
steroid nucleus.

The steroid nucleus consists of four interlocking rings
of carbon atoms with numerous hydrogen atoms attached.
It forms the core of a wide variety of important molecules
including many hormones, which differ in the groups of
atoms substituted for the hydrogen atoms at various
points on the rings.

Color titles J and K and the projection formula of
beeswax. The broken ring (J) is for illustrative pur
poses only.

Waxes provide protective coatings for various plant and
animal tissues and for bees to make honeycombs. They ar¢
formed by the dehydration condensation of a long-chatt
alcohol (hydrocarbon with a hydroxyl group at one end)
and a long-chain fatty acid. )

Other, less common lipids (not illustrated) combiné
fatty acids with various other groups, such as sugars an
amino acids.
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