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TABLE 10-1 Some Naturally Occurring Fatty Acids: Structure, Properties, and Nomenclature

Solubility at 30°C
Carbon Commaon name Matting m
sheleton Structure * Systernatic name’ {deration) point ("C} Water  Benzene
12:0 EHE:CHEjm{:DDH m-Dodecanoic acd Lauric acid 44.2 0.063 2,600
(Latin laurus,
“laurel plant”)
140 CH.(CH,},,CO0H f-letradecanoic acid Myristic acid 539 0024 g4
(Latin Myristica,
NUtMEeg genus)
16:0 CH.(CH,},,CO0H n-Hexadecanoic acid Palmitle acid 63.1  0.0083 348
{Latin palma,
“palm trea”)
1E:0 CH.(CH,}, COOH n-Jctadecanoic acid Stearic acid 686  0.0034 124
(Greek stear,
*hard fat”)
20:0 CH.(CH,},,CODH n-Ficoeanaic acid Arachidic acid 76.5
{Latin Arachis,
legume genus)
24:4 CH.(CH,,,CO0H n-Tetracosanoic acid Lignoceric acid 86.0
(Latin lgnwm,
“wood" + cera,
“wan')
16:1{A%) CH.(CH,).CH—CHICH,),CO0H  ris-8-Hexadecenoic acid Palmitoleic acid 1-0.5
18:1(A™ CH.{CH.),CH=CHICH,),CO0H  vis-8-Coladecenoic acid Oleic acd 134
(Latin afewm, “ail”)
1B:2(A%12) CH.(CH. |,CH—CHCH, CHE— cis-,ci5-9,12-Octadecadienoic  Linoleic acid 1-h
CH{CH_ ), CO0H acid {Greek finon, “flax®)
18:3(A%121%)  CH.CH,CH=CHCH,CH= eis- ofg-,0is-9,12 15- ce-Linolenic acid 11
CHCH,CH==CH{CH_},COOH Octadecatrienoic acid
20:4{A%811H4)  CH (CH,),CH=CHCH,CH= cis- cis-,cis- 0i5-5,8,11,14- Brachidonic acid —49.5

CHCH,CH—CHCH, CH—
CH{CH,),COOH

[eosaletraenoic acid

=&l ackds are shown in thelr nonionized form. At pH 7, all free fatty acids have an fonized carbaxylate. Note that numbedng of carban atoms baging at the car-

hoxyl castson,

The prafis n- indicates the “rormal” unbranched structura, For inst2nce, “dodecandaic” simply indicatas 12 carbon 2toms, which could be arargad in a variaty of
branched forms; “r-dodecanoic” specifies the linear, unbranched form. For unsaturated fatty acids, the configaration of each double bond is indicated; in biolog-
a3l fatty adds the configuration is almost abways cis.
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1-Stearoyl, 2-linoleoyl, 3-palmitoyl glycerol,
a mixed triacylglycerol



Fatty acids (% of total)
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Olive oil, Butter, Beef fat,
liquid softsolid hard solid
Natural fats at 25 °C
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L-Glycerol 3-phosphate
(sn-glycerol 3-phosphate)



Glycerophospholipid Saturated fatty acid
(general structure) o (e.g., palmitic acid)
|
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Name of Net charge
glycerophospholipid Name of X Formula of X (at pH 7)
Phosphatidic acid - —H -1
+
Phosphatidylethanolamine Ethanolamine — CHz—CH2—NH3 0
&
Phosphatidylcholine Choline — CHz—CH2—N(CH3)3 ]
+
Phosphatidylserine Serine —CH>—CH—NH3 -1
coo™
Phosphatidylglycerol Glycerol —C Hz—?H —CH2—0OH -1
OH
H o—
6 5 @
Phosphatidylinositol myo-Inositol 4,5- oH H\H -4
4,5-bisphosphate bisphosphate 1
HN\OH HO /4 —®
2
H H
Cardiolipin Phosphatidyl- —CHz -2
glycerol CHOH O

i
CH;—O0—C—R




ether-linked alkene
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ether-linked alkane
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Sphingosine

HO —>CH— CH=CH — (CH3)12—CHs Fatty acid
0
2CH T p:
! \/\,/\/\/\/W\/\/\/\/\
1CH;—0—X
Sphingolipid
(general

structure)



Name of sphingolipid

Name of X Formula of X

Ceramide

Sphingomyelin

Neutral glycolipids
Glucosylcerebroside

Lactosylceramide
(a globoside)

Ganglioside GM2

I +
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o
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o
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H
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tetrasaccharide

Complex

oligosaccharide @ @ @
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nucleus
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Ceramide

Ceramide
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GM1
B-galactosidase ®—> Generalized gangliosidosis
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Ceramide

GM2

hexosaminidase A ®—» Tay-Sachs disease
N~ ceramide - )« )< )

Globoside

Ceramide

GM3 ,
ganglioside O &-galacto-
neurammldase sidase A

Ceramide

B-galactosidase <:>
| . Glc O GalNAc
Ceramlde O Gal O Neu5Ac




Caramide _. Ceramide Phosphocholine

Sphingomyelin
glucocerebrosidase @—) Gaucher’s disease

\—) sphingo-

myelinase

(8)—) Niemann-Pick disease
Phosphocholine
. Glc O GalNAc
O Gal O Neu5Ac

Ceramide




Phosphatidylinositol

phosphorylation 2ATP
in plasma
membrane 2ADP

Phosphatidylinositol 4,5-bisphosphate

hormone-sensitive

phospholipase C H20

in plasma
membrane
Inositol 1,4,5-trisphosphate | Diacylglycerol
Release of intracellular Ca?* —----> Activation of
protein kinase C
! |
; |
| !
; |
W v
Regulation of other enzymes Regulation of other enzymes

(by Ca?*) (by protein phosphorylation)
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Testosterone

H3C

Estradiol

OH



THon CH,OH

Cortisol Aldosterone



CH>OH 1H20H

Prednisolone Prednisone



HO 3

7-Dehydrocholesterol

HsC

UV light

3

2 steps (in skin) 4

b e

HO

Cholecalciferol (vitamin D3)




LY

CH, P
1 step in the liver

1 step in the kidney

HO HO

Cholecalciferol (vitamin D3) 1,25-Dihydroxycholecalciferol
(1,25-dihydroxyvitamin D3)



~CH3 oxidation
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,<CH20H

Vitamin A4
(retinol)

[3-Carotene



oxidation of
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,CH20H H/C%O

Vitamin A, 11-cis-Retinal
(retinol) (visual pigment)
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(a)

Vitamin E: an antioxidant

—+CHy;—CH;—CH—CH3
|

CH3



CHj3 ?Ha ‘|:H3 ‘IZH 3
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CH—CH =C—CH, 4-(CH;— CH2—CH—CH3) > CH2—CH;—CH—CH3
1 |

(b)
Vitamin K,: a blood-clotting
cofactor (phylloquinone)



(c)
Warfarin: a blood
anticoagulant

Y.

CHZ—C—CH3



CH30 CH3
, CH; CH3 CH;

' I
CH30 FCHy—CH=C—CH(CH2—CH=C—CH; ), CH2— CH=C—CH3
0 | 1

(d)
Ubiquinone: a mitochondrial

electron carrier (coenzyme Q)
(n= 4to 8)



CHj3
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1 i
CHs3 $ CH—C H=C—CH>-(CH;—CH=C—CH3),+CH ,—CH=C—CH3
I I

(0

(e)
Plastoquinone: a chloroplast
electron carrier (n= 4 to 8)



CH3 CH3 CHs3
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HO4CH;—CHy—CH—CH(CH;—CH=C—CH;),,CH;—CH=C—CH3
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(f)

Dolichol: a sugar carrier
(n=9to 22)



Tissue

homogenized in
chloroform/methanol/water

(a) Water

Methanol/water

Chloroform




Methanol/water

Chlurufnrm
b C
(b) ¥ ( )
Adsorption
chromatography

%"{O Thin-layer
E chromatography
9

Neutral Polar Charged
lipids lipids lipids



Adsorption
chromatography \Cﬁ)

Thin-layer

% Dl l D B chromatography
e e

456

Neutral Polar Charged
lipids lipids lipids

(d) NaOH/methanol
Fatty acyl methyl esters



Fatty acyl methyl esters

R
o

(e) (f
Gas-liquid High-
chromatography| performance
liquid
chromatography

14:0 18:0 16:1
16:

Tl

Elution time

Concentration
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