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fajor classes of lipids. Fatty acids are the

mplest lipids. A number of other lipids

ither contain or aré derived from fatty

ridds. The glycerophospholipids and the

shingomyelins contain phosphate and are : ' ,

wssified as phospholipids. Cerebrosides and @ . C -

angliosides contain sphingosine and carbo- !

ydrate and are classified as glycosphinge-

3ids. Steroids, Ypid vit2mins, and terpenes
:al" disoprenoids because they are re-

iod to the five-carbon molecule isoprene.
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Figure 10-3
Structures of three Cyg fatty acids.
(a) Stefrate {octadecanoate), a saturated
" fatty acid. (b) Oleate (cis-A%-octadecenoate),
a monounsaturated fatty acid. {c) Linolenate .
(all ¢is-A% 12 5. octadecitriencate), a paly-
. unsaturated fatty acid. The gis double bonds
‘produge kinks in the tails of the unsaturated
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Table 8.1 ' . ot .
Structures and names of common, naturally occurring fatty acids

Number ‘

of Common Systematic Abbreviated

Carbons® Name Name Symbol? Structure®

12 Lauric acid n-Dodecanoic acid 12:0 CH3(CH,)1,COOH

14 Myristic acid n-Tetradecanoic acid 14:0 CH3(CH,);COOH

16 Palmitic acid n-Hexadecanoic acid 16:0 CH3(CH3);4,COOH Pabem oil

16 Paimitoleic acid  n-Hexadecenoicacid ~ 16:14° CH3(CH;)sCH=CH(CH3);COOH

18 Stearic acid n-Octadecanoic acid 18:0 CH3(CH2)COOH 8¢n¢f tollow

18 Oleic acid n-Octadecenoic acid 18:149 CH3(CH,);CH=CH(CH,);COOH o/ive o i/

18 Linoleic acid — 18:24%12 CH3(CH3)4CH = CHCH,CH =CH(CH3)7COOH Seya fea

18 Linolenic acid — 18:349-12:15 CH;3CH,CH=CHCH,CH=CHCH,CH= o3/

_ - CH(CH,);COOH  £'sh »il
20 Arachidonic acid — 20:4238.11. 14 CH3(CH,)4CH=CHCH,CH=CHCH,CH=
‘ | CHCH,CH =CH(CH,);COOH

20 EPA Eicosapentaenoic acid ~ 20;53>&11.14.17 K

22 DHA Docosahexaenoic acid  +22:6347+10.13.16.19 ,
‘; Note that all have an ¢ven number of carbons, . ‘ ”‘, /

Indicates the number of carbon atoms and the position of the carbon—carbon double bonds. : :
¢ All double bonds are cis. ’ t FA have €veén num AC" ﬂ"‘/ unéranc
Table 8-1 Concepts in Biochemistry, 3/e M oS ’ ¢

© 2006 John Wiley & Sons
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Glycerol Fatty acids

The three fatty acids of any specific triacylglycerol are not necessaa’:ly the same,
as shown in the fellowing example.

Example of a triacyiglycerol
O
CH2-—~O-—élf—CHZCHQCH2CH2CHZCH2CHZCH2CH2CH2CH2CH2CH2CH2CH3 Palmitic add
CH —-O——(Hf—- CHZCHZCHZCH§CH2CH2CH2CH=CHCHZCHZCHZCHZCHZCHQ_CHzCHg, Oleic acid
' O o | g ¢

A S
CH, —O— C—CH,CH,CH;CH,CH,CH,CH,CH==CHCH,CH==CHCH,;CH,CH,CH,CHj Linoleic acid
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Table 8.3 -
Fatty acid conéest of common oils and fats. The fatly acids are present-in mcwglycerol iorm *
The numbers rM percentage of each fatty acid in an oil.

Fatty Acids o

Saturated Unsaturated
Source Cs—Cy2 Ciy Cis - Cys Cis + Cig
Canolaoil — — 5 1 94
Dlive oil : 2 2 13 3 80
Butter 10 11 29 10 ' 40-
Beef fat 2 2 29 21 46
Coconut oil 60 18 11 2 8
Corn oil — 2 10 3 85
Palm oil - 2 40 6 52
Nutmeg oil T 90 3 — —
Peanut oil R 5 8 3 84
Soybean oil — 2 10 3 85
Sunflower oil — — 3

6

91

Table 8-3 .Concepts i in Blochemlstry 3/e
© 2006 John W'Iey & Sons
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‘ CH,—OH ﬂ
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(I:i) CH,—OH ﬁ
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) .———) (Soap)
e\._,_.ﬁ _ o
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I 7\ | S
O N

Sodium dodecylbenzenesulfonate .
(An ionic detergent) '

. | ’ ' N —R
| PR | - CH,

A polyether “ Abenzalkonium chlonde, R=CgH,, to C18H37
(A nonionic detergent) (A cationic detergent) -
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PoLAR LIPIDS
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Triacylglycerols Glycerophospholipids Sphingolipi__ds
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Storage lipids (nonpolar) - Membrane lipids (polar) .
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Figure B-6 Concepts in Biochemistry, 3/e
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Phosphatiche 44

Figure 10-7

- (a) Glycerol 3-phosphate and (b) phospha-
tidate. A phosphatidate consists of glycerol

- 3-phosphate with two fatty acyl groups

(R, and R,) esterified to its C-1 and C-2
hydroxyl groups. The structures of glycero-
phospholipids can be drawn as derivatives of
t-glycerol 3-phosphate, with the C-2 sub-
stituent on the left in a Fischer projection; to
save space, we will usually show these com-
pounds as stereochemically uncommitted
structures. '

@ 0@
|
C_) —_p— O@ .
!
O

i 2 ‘l
H.C— (ITH——‘CH2
HO OH

Glycerol 3-phosphate

R) R,
Phosphatlda[e

{

POlar head
- (hydrophilic)

Nonpolar tails

(hydrophobic) - :
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(R} Ry

Phosphatidylethanolamine

Figure 10-8

Structures of {a) phosphatidylethanolamine,
(b} phosphatidylserine, angl (c) phosphatidyl
choline: Functional gropps derived from the

esterified alcohols are shown in blue. Sirce
each of these ltp|ds can contain many com-
binations ef fatty acyl groups, the general
name refers to a family of compounds, not
to a single molecule: :

(b)

Serigg |

7]
O0=C C=0
(R)  (Ry)
Phosphatidylserine

(c) (}:H3 A
H3C '_'@T - CH_—;
CH, .
Choline | _ )
. J CH. - Polar heads
: A‘a#“ ne b . (hydrophilic)
‘|3 i
O
2 ] ~
Hf (|3H 'CH,
D9
O=C C=0
N
. Nonpolar tails
(hydrophobic)
Ry (Ry)

Phosphandylcholmc (/GO‘-"A““ 3 d %
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cell- omem b rant



Table 10-2 Some commbn types of glycerophospholipids -

ﬁ o
mgﬁv\/vN/vN_C_o_pm

X = restoof polar head

(Re) NANANANTET 0‘_'1'3—"-‘ o
' 0 CH,—0—P—0—X
| | g
o
Precursor of X, Name of resufting _
(HO—X) Formulaof — O — X glyccrophospholipid
Waler —QO—H Phosphatidate ' .
@ t v, »
Choline . — O—CH,CH,N(CH,}; Phosphatidylchotine (@€} «l' ‘\l"\
_' @ ' ‘
Ethanolamine - — 0O —CH,CH,NH, Phosphatidylethanotamine
@ .
NH; ‘
Serine — O —CH,—CH Phosphatidylserine
coo®
i Glycerol —0Q— CHZ(IIH — CH,OH Phosphatidylglycerol
M‘ OH 0
TI) Cll-IZOCR3
ﬁ R4CO(’|jH
Phosphatidyl- —0—CH,.CH—CH,—O0—P—0—CH, Diphosphatidylglycerof ~ .
slycerol i ‘ | o {Cardiolipin) :
OH 0

myo-Inositol Phosphatidylinositol




(LS OF THE MAJOR COMPOUNDS OF THE BODY:

Hz-COCHO
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Fig. 6.30. Phosphatidylinositol bisphosphate (PIP,). PIP;, a membranc phospholipid, is
cleaved 1o form inosito! trisphosphate (in bluc) and diacylglycerol, which scrve as sgcond mcs-” ’

sengers.
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m FIGURES.13 Schematic drawing of a portion of a highjy fluid phospholipid bilayer. The
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Figure 7.18: Structure of vitamin A, retinol

fj-carotene |

B-carotene-
dioxygenase

2-molecules of retinal

{Aldehyde form)
Retinai- N
aldehyde NADPH+H
reductase
NADP
Retinol Retinoic acid

¥

Figure 7.19: Caonversicn of B-carotehe {provitamin)
lo biologically aciive forms of vitamin A
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