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Fatty acids
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Short-chain fatty acids (SCFA) 2-5 carbon (C) atoms
Medium-Chain Fatty Acids (MCFA) contain 6-12 carbon (C) atoms
Long-Chain Fatty Acids (LCFA) contain 13-22 carbon (C) atoms
Very Long-Chain Fatty Acids (VLCFA) have 23 or rrt10re carbon (C)
atoms
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PUFAs with a double bond between C-3 and C-4 are called omega-3 (w-3) fatty acids, and those
with a double bond between C-6 and C-7 are omega-6 (»-6) fatty acids.
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Saturated fatty acids

12 12:0 CH,(CH,),,COOH n-dodecanoic Lauric 44
14 14:0 CH,(CH,),,COOH n-tetradecanoic Myristic 54
16 16:0 (CHs(CH,);4sCOOH /+hexadecanoic Palmitic 63
18 18:0 CHs(CH4);sCOOH n-octadecanoic Stearic 70
20 20:0 CH,(CH,),sCOOH /-eicosanoic Arachidic 17
Unsaturated fatty acids

16 16:1; @7, A? CH3(CH2)5CH=CH(CH2)7COO0H Palmitoleic 0.5
18 18:1; @9, A’ CH3(CH,);CH=CH(CH,);COOH Oleic 13
18 18:2; @6, A*"  (Hy(CH,),CH=CHCH,CH=CH(CH,),COO0H Linoleic -5
18 18:3; w-3, A*""®  (H,CH,CH=CHCH,CH=CHCH,CH=CH(CH,),COOH Linolenic -1
20 20:4: -6, A°*"""  CH3(CH,)yCH=CHCH,CH=CHCH,CH=CHCH,CH=CH(CH,);COOH Arachidonic -50
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BUTTER OR MARGARINE
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Fatty acids
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Triacylglycerols (triglycerides)
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Triacylglycerol (triglycerides)
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phospholipids
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Structure of the major phospholipids of
animal cell membranes.

[ Choline

Polar head groups CH,4
@] . I 4
| —CHz—CHz—N—CH3
O=P-0" !
I CHs,
?
CH; — CH - CH> Glycerol Serine -
I I
O 0oO o =] — CH,— CH — NH;
A N I _
C COO
Ethanolamine
"y
cis-double | Hydrophobic — CH,— CH, — NH,
bond fat id tail
atty acid tails — Polar head groups
OH OH
Stearic Oleic —0
acid acid ]
OH
OH
Inositol

hosphatidylcholine

phosphatidylserine

Phosphatidyl ethanolamine

phosphatidylinositol
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Individual units are b
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(a) Micelle (b) Bilayer (c) Vesicle
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Transport systems of biomembranes

lo ol oogn S8 g Jo slo pimow

Type Example
Passive transport  Simple diffusion
or diffusion Facilitated diffusion
Transporter GLUT-1~5
Channel H,0, Na*, K*, Ca*, CI
Active transport ~ Primary Proton pumps
Secondary ABC transporters
Sympoarter SGIT-1, 2, neutral amino acids
Antiporter CI/HCO;~, Na*/Ca®, Na*/H*
Uniporter Glutamate
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Fats ingested ( )
in diet X ‘ ‘ ¢ o lA ’ . S
|\\1 / Myocyte or adipocyte J.C ‘5 UG» 3 M
J — \\ L2 AR 2 * *
aF g
/ N

., Storage Sy 1l o] 5l ooy A0 dg0
© Fatty acids are ‘]"'“’9" a5 Jed <? J“i‘*‘" l‘““)“"*""ls

oxidized as fuel

\af CO, orreesterified (s - @b) 3 ‘5“‘“ b) L“)
for storage. N Ll

e ywl Joyuuds 5 Lbasdgaws
Fatty acids enter cells. | JS S 5 A2 )L"‘Ji“ 3 .‘a.wg.’
Lipoprotein lipase ‘5"’5"‘"’ < f""a"'b u“‘)SJlJ )y9)m

l‘ \/\ {\
\Gallbladder ) / -

© Bile salts emulsify \
dietary fats in the
small intestine,
forming mixed
micelles.

Intestinal

mucosa @ Lipoprotein lipase,

activated by apoC-l

in the capillary, converts
triacylglycerols to fatty
acids and glycerol.

© Chylomicrons move through
the lymphatic system and
bloodstream to tissues.

© Intestinal lipases
degrade triacylglycerols.

© Fatty acids and other breakdown Chylomicron
products are taken up by the Q Triacylglycerols are incorporated,
intestinal mucosa and converted with cholesterol and apolipoproteins,
into triacylglycerols. into chylomicrons.
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TABLE 20-1 Characteristics of the Major Classes of Lipoproteins in Human Plasma

Chylomicrons VLDL IDL LDL HDL
Density (g * cm™°) <0.95 <1.006 1.006-1.019 1.019-1.063 1.063-1.210
Particle diameter (A) 750-12,000 300-800 250-350 180-250 50-120
Particle mass (kD) 400,000 10,000-80,000 5000-10,000 2300 175-360
% Protein” 1.5-2.5 5-10 15-20 20-25 40-55
% Phospholipids* 7-9 15-20 22 15-20 20-35
% Free cholesterol” 1-3 5-10 8 7-10 3-4
% Triacylglycerols” 84-89 50-65 22 7-10 3-5
% Cholesteryl esters” 3-5 10-15 30 35-40 12
Major apolipoproteins A-1, A-II, B-100, C-I, B-100, C-I, B-100 A-1, A-II, C-I,
B-48, C-1, C-1I, C-II, C-IIL E C-II, C-IL, E C-11, C-I11,
C-I1I, E D, E

“Surface com ponents.

"Core lipids.
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