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[gure 10·1 
~ajar classes of lipids. Fatty acids are the 
1nplest lipids. A number of other lipids 
ither contain or arti! derived from fatty 
cids. The glycerophospholipids and the 
)hingomye/ins contain phosphate and are 
{;SSified as phospholipids. Cei'ebrosides and 
<.mgliosides contain sphingosine and carPo­
)'drate and are classified as glycosphingo­
)ids. Steroids, lipid vit3~ins, and terpenes · 
T .:a:· d •soprenoids befause they are re­
ted to the five-carbon molecule isoprene. 
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Structures o'f three C18 fatty acids. 
(a) Ste~rate ~octadecanoate), a saturated 
fa~ acid. (b) Oleate (cis-1'>9-octadecenoate), 
a. monounsa·turated fatty acid. (c) Linolenate 
(ell cis-69· 12•15-octadeditrienoate), a p_oly­
unsaturated fatty acid. The cis double bonds 

. . ~ 

prot.h)£~ki 1_1 ks_ in_ the _ta i Is_ o_Lthe _unsaturated 
fatty <.cids. 

IJC H H 
/' H pCH, 

I -
tsC-

17 16// H 
H,C-C · 

I \ 
H 3C" H 

IOC-CH., 
I \ - " 

H H,C-CH, 
-ll \- <15 

H2C-CH2 
\4 \ 11 

H,C-CH, 
"16 \ -

Oleate ~~ CH 3 
~-9 • 2\ · ..,. ~ ~ /J G _ Linolenate ("'-'- ~ . 
/ .. .. -- j' ·. f _f l_' /" ..... ·-- f"'l) < -- - ~ ,,, ,-. -__ . .1"" ._;, (-- -- · , v. /7-~c ;:.-

7_~-::~k- ·'· ~6:-~'<.k,c;-(J:,VItls) 

'-

• _,7C. 

• 

f 

• 



trt .: J_ ·f). 9,. 
( t-Vq_} 

ff:-2 6 it· fZ. 
(_ VJ ') 

l'i 

I f.'3 _6 ~~ I L, t5' '£. 
(11'13} 

_ .. ~ 

'';I At :::""' ;.: 
lf"IJ "' ,,;,.6" 

lfl .' .l.A tf,' 'Z. ~ 
1~.' 3 ~·· t2, ~~ 

~o: lfAl.', ,,) ''I 

F..-mt' c. 
Rc.c.h'c. 
Pr•p ;.,.,; c. 

Suljn'c. . v.,u,.,·, 
l!~r,.t'. 

&..f-r:J"'' c..,..,; c 

L.,.,.,,·c. 
r1'1 r.-s !.·c. 

• f-.1,..,..; J.•c. 

rp.,t,.; lr/4-< 'c 

·. • s~,,·, 
ia 6 ~·c. 

Loro.o f.,._·, .,~~. 
L; "'~>/~ .. ; c;.; . , 

.. 

.,_ 

f>'t'D Jw..u.J ...:_ 1:.. j,j ~ tH..: of 
• .,. Co A .,. ; ., .Ji., e 

I~ ~J i pi .. ,J GT~y'"' ' . 

,..~."~-~ f..+ij ad..c( ~r'"~ 
, 

P'fo c:lu. u.J ~ L_ A w f..i c. 
·~..c r-

prc..c,..,. r ,. , • ,.,t .~;.,..,._~/,., f F. A. ,;,. • .,: • .,~ ts · 



f\lala"·' l!J ()ccv.~·~·~1-/ ~ ~St/ d~.·tY.~ 
• IY"IJ• f C-.l.lfl! ,' Lt ,_...:. ,,.!-!••".) --y 3' (- _:e , .. .,.;~ ...:. /I..A.(-u~e. 

1-l C /-, t:l o/ C mo.s J f- ~1.1111'\ . 

/' C """ ... tJ! I ~ II& r L ~IS I. p rL 1/tlt /~ ,;"t 
Table 8.1 
Structures aad llllll4IS of 00111111on. naturally occurring fatty acids 

NUil)ber 
of Common 
Carbons" Name 

12 Lauric acid 
14 Myristic acid 
16 Palmitic acid 
16 Palmitoleic acid 

Systematic 
Name 

11-Dodecanoic acid 
11-Tetradecanoic acid 
11-Hexadecanoic acid 
11-Hexadecenoic acid 

Abbreviated 
Symbolb 

12:0 
14:0 
16:0 
16: 11>.9 

Structure< 

CH3(CH2) 10COOH 
CH3(CH2) 12COOH 
CH3(CH2) 14COOH PJ- ,·( 

7 

~ 

18 Stearic acid n-Octadecanoic acid 
18 Oleic acid 11-0ctadecenoic acid 
18 Linoleic acid 

18:0 
18:11>.9 
18:2119.12 
18:31>.9.12.15 

CH3(CH2)5CH=CH(CHz)7COOH 
CH3(CH2) 16COOH {Jc,cf f,/1 .. w 
CH3(CH2)7CH=CH(CH2hCOOH o/;,_ .-if 
CH3(CH2)4CH =CHCHzCH =CH(CHz)7COOH S•"f• 'c.•" 
CH3CH2CH=CHCH2CH=CHCH2CH= tril 18 

20 

20 
22 

Linolenic acid 

Arachidonic acid 

EPA 
DHA 

Ei.cosapentaenoic acid 
Docosahexaenoic acid 

20:41>.5.8.11.14 

20:5t.5.B;11.14.17 

·22:6t.4.7.10.13.16.19 

CH(CH2)7COOH t::t4 •il 
CH3(C:H2)4CH =CHCH2CH =CHCH2CH = 

CHCH2CH=CH(CH2)3COOH 

'Note Umt all have an even numl••J· of "d b bl d" .~ ~r ons. 
All double bonds nre cis. . e posltton ot the carbon-cmbon double bonds. . • ~-~~06., ~............... t1ut (.I. A.--~ <vL~ .... - ~., -"' u~ 6 ,.. ~ "ud 

c n lcales the number of cnrbon atoms and·th . . . 
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The three fatty a<;iQ.s of any specmc triacylglycerol are not ne~y the s.me, 
as shown in tl::te fml0wing example. 

Ex4mple of a tri~ycerol 

.0 
II 

CHz-O-C-CHzCHzCHzCHzCHzCHzCHzCHzCHzCH2CHzCH2CHzCHzCH3 Palmitic acid 

0 .. ' 
II . . 

CH-O-C-CHzCHzCHzCH2CHzCH2CH2CH=CHCH2CH2CH2CH2CH2CH2CH2CH3 Oleic acid 

0 
. II - . 

CH2-0- C-CHzCHzCHzCH2CH2CHzCH2CH=CHCH2CH=CHCHiCH2CH2CH2CH3 Linoleic acid 

I 

9 
(t.{J 

~ 

• 

f 



-

suti.we.- lSi( 

C-H ef/ 

c.,, /If 8-;/ 
/)l.tVe BtL 

L,.cJ- a-i I 
fP,J,. ,; f 
&cc .,.J trn / 
.,..A.Q.,J ' 
clu:t.h~, /J 
get I t::.t 

7S' -
!>9 -
-

/2,... -
J.3 'g/ - -5!'". il. 
'!'!~ 1.!:. 
f.{!. 7 9;' -
'iV/ f(( 

' 

!.? 

01..7 
30 

' ... 
~ o2. J(K 

' . 



Talitle 8.3 
Fatty acid c11 •• IJf common oils and fats. The fatty acids are presen4>ift iiacy~glycerol farm. 
The ilumllers r~tnnlllt percentage of each fatty acid in an oil. 

Fatty Acids 

Saturated U11scturated 
-

Somce C4-C12 C14 Ct6 C1s C16 + C1s 

Canola oil - - 5 1 94 
Olive 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 7 90 3 
Peanut oil - 5 8 3 84 

' 
Soybean oil - 2 10 3 85 
Sunflower oil - - 6 3 91 

~ 
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Figure 10·7 
(a) Glycerol 3-phosphate and (b) phospha­
tidate. A phosphatidate consists of glycerol 
3-phosphate with two .fatty acyl groups 
(R 1 and R2) esterified to its C-1 and C-2 
hydroxyl groups. The structures ofglycero­
phospholipids can be drawn as derivatives of 
L-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. 
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'· 

Structures of (a) phosphatidylethanolamine, 
(b) phosphatidylserine, anoJ (c) phosphz:tidyl 
cholineo Functional grO)JPS derived from the 
esterified alcohols are shown in blue. Sirrce 
each of these lipids can contain many com­
binations ef fatty acyl groups, the general 
name refers to a family of compounds, not 
to a single molecule: 
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Fi~. 6.31. Sphingolipid>, derivative> .or · 
ccramidc. The structure of ccramidc is shown 
above. The highlighted groups arc added .to .· , 
ccrumidc Lo form sphingomyclins, ga1acto . .:( 
cercbrosi(les, and gangliosides. NA.NA = N-} · 
acctylneuraminic acid; Glc = glucose; Gnl =.:< · 
galactose; GuiNAc = N·ac~tylgalactosumine .. ( 
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Figure 10·11 
Structures of sphingosine, cer_amide, and 
springomyelin. (a) Sphingosine is a long­
chain alcohol with an amino group at C-2. 
(b) Cera'Tlides have a long-chain fatty acyl 
-group attached to the amino group of 
sphingosine. (c) Sphingomyelins have a 
phosphate group (red) attached to the C-1 
hydroxyl group of a ceramide and a choline 
group (blue) attached to the phosphate . 
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FIGURE 1 ;.13 
S"h8matic diagram of u. lipid bi· 
1ayer. {a) Schematic drawing; 
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Figure 8-9 Concepts in Biochemistry, 3/e 
e 2006 John Wiley & Sons 

,. 

' 

~6()( 

~ 

' 

Lipid bilayer .-

f 



Aqueous phase 

liPID iU.YER 

Nonpolar 
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Lipid 
bilayers 

Figure 14-22. Formation of lipid membranes, micelles, emulsions, and liposomes from am­
phipathic lipids, eg.,phospholipids. 
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Figure 10·15 
Structures of several steroids. Steroids con­
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Figure 7.18: Structure of vitamin A, retinol 
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Figure 7.19: Conversion of ~-carotene (provitamin) 

to biologically active forms of vitamin A 
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Figure 7.26: Structure of a-tocopherol 
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Figure 7.27: The mode of e.ct:on of vitamin E as antioxidant. 
Where Lao· = Lipid peroxide 
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Figure 7.28: Structure of vitamin K _ 
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Figure 7.21: Structure of 1,25 dihydroxycholecalciferol an active 
form of vitamin 03 
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