
synthesis of these compounds, which involves conden-
sation of two-carbon (acetate) units.

There is also a common pattern in the location 
of double bonds; in most monounsaturated fatty acids
the double bond is between C-9 and C-10 (�9), and 
the other double bonds of polyunsaturated fatty acids
are generally �12 and �15. (Arachidonic acid is an 
exception to this generalization.) The double bonds 
of polyunsaturated fatty acids are almost never con-
jugated (alternating single and double bonds, as in
OCHUCHOCHUCHO), but are separated by a meth-
ylene group: OCHUCHOCH2OCHUCHO. In nearly
all naturally occurring unsaturated fatty acids, the dou-
ble bonds are in the cis configuration. Trans fatty acids
are produced by fermentation in the rumen of dairy an-
imals and are obtained from dairy products and meat.

They are also produced during hydrogenation of fish or
vegetable oils. Because diets high in trans fatty acids
correlate with increased blood levels of LDL (bad cho-
lesterol) and decreased HDL (good cholesterol), it is
generally recommended that one avoid large amounts
of these fatty acids. Unfortunately, French fries, dough-
nuts, and cookies tend to be high in trans fatty acids.

The physical properties of the fatty acids, and of
compounds that contain them, are largely determined
by the length and degree of unsaturation of the hydro-
carbon chain. The nonpolar hydrocarbon chain accounts
for the poor solubility of fatty acids in water. Lauric acid
(12:0, Mr 200), for example, has a solubility in water of
0.063 mg/g—much less than that of glucose (Mr 180),
which is 1,100 mg/g. The longer the fatty acyl chain and
the fewer the double bonds, the lower is the solubility
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TABLE 10–1 Some Naturally Occurring Fatty Acids: Structure, Properties, and Nomenclature

Solubility at 30 �C

Carbon Common name Melting
(mg/g solvent)

skeleton Structure* Systematic name† (derivation) point (�C) Water Benzene

12:0 CH3(CH2)10COOH n-Dodecanoic acid Lauric acid 44.2 0.063 2,600
(Latin laurus,
“laurel plant”)

14:0 CH3(CH2)12COOH n-Tetradecanoic acid Myristic acid 53.9 0.024 874
(Latin Myristica,
nutmeg genus)

16:0 CH3(CH2)14COOH n-Hexadecanoic acid Palmitic acid 63.1 0.0083 348
(Latin palma,
“palm tree”)

18:0 CH3(CH2)16COOH n-Octadecanoic acid Stearic acid 69.6 0.0034 124
(Greek stear,
“hard fat”)

20:0 CH3(CH2)18COOH n-Eicosanoic acid Arachidic acid 76.5
(Latin Arachis,
legume genus)

24:0 CH3(CH2)22COOH n-Tetracosanoic acid Lignoceric acid 86.0
(Latin lignum,
“wood” � cera,
“wax“)

16:1(�9) CH3(CH2)5CHUCH(CH2)7COOH cis-9-Hexadecenoic acid Palmitoleic acid 1–0.5

18:1(�9) CH3(CH2)7CHUCH(CH2)7COOH cis-9-Octadecenoic acid Oleic acid 13.4
(Latin oleum, “oil”)

18:2(�9,12) CH3(CH2)4CHUCHCH2CHU cis-,cis-9,12-Octadecadienoic Linoleic acid 1–5
CH(CH2)7COOH acid (Greek linon, “flax”)

18:3(�9,12,15) CH3CH2CHUCHCH2CHU cis-,cis-,cis-9,12,15- �-Linolenic acid �11
CHCH2CHUCH(CH2)7COOH Octadecatrienoic acid

20:4(�5,8,11,14) CH3(CH2)4CHUCHCH2CHU cis-,cis-,cis-,cis-5,8,11,14- Arachidonic acid �49.5
CHCH2CHUCHCH2CHU Icosatetraenoic acid
CH(CH2)3COOH

*All acids are shown in their nonionized form. At pH 7, all free fatty acids have an ionized carboxylate. Note that numbering of carbon atoms begins at the carboxyl carbon.
†The prefix n- indicates the “normal” unbranched structure. For instance, “dodecanoic” simply indicates 12 carbon atoms, which could be arranged in a variety of branched
forms; “n-dodecanoic” specifies the linear, unbranched form. For unsaturated fatty acids, the configuration of each double bond is indicated; in biological fatty acids the
configuration is almost always cis.
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