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L [ Fatty Acids Commonly Found

in Lipids

Fatty Acids

Empirical - Mg1t1n§

Commaon IUPAC Formula Point, =

Mame Name
Acetic (ethanoic) CoHyp 02 -— 2:0
Propanoic ( propanoic) CaHgOo - JI=0
Butyric (butanoic) CaHgOo -4 .3 4 20
Valeric { pentanoic) CgH1002 -3.0 5z0
Caproic {hexanoic) CsH120o -2 &0
Caprylic {octanoic) CgHy02 16.5 8:0
Capric {decanoic) C10H2002 31.4 10:0
Lauric { dodecanoic) . CizH2402 84 120
Myristic {tetradecanoic) Ci4H2g0> 58 14:=0
Palmitic (hexadecanoic) C;6H3205 63 165:=0
Stearic (octadecanoic) CigH3g02 F1.5 18=-0
Palmitoleic (hexadecenoic) CisH3002 1.5 16:;1A3
Oledic (octadecenaic) C1aH3402 16.3 18149
Linoleic (octadecadiencic) Ci18H3202 -5.0 18289 12
Linolenic {octadecatrienaic) CyaH3002 -131.3 18348 1= s
Arachidonic (eicosatetraencic) CoaHzo0s - f49.5 2p:4585 8 1 t
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OH

_.___Lx
H-_,.”TH
IU=-1
I*U=T
I-U-1
. I-Q=1
H.JTH
L*U=T
T+ I=U=1

L~QU=I
L-0=I
H.__..“TH
I~U=I
I-U=1
LU=
HL_._TH
H.JT.H

s
“
Acid

-I*‘l

=

I

H
ARcetic

Stearic Acid

CoOmntain

Fatty acids may be unsaturated., Te.
double bonds .

b.

Oy B

U
H-J:.H
H.JTH
L=U=T
I-U=T
I-U=T
I-U=T
H.r__..H

Il

[
H._.._T.H

IU=I

T We

te chemically react
ids are Tess

unsaturation are qui
result unsaturated fatty ac
stable than saturated Tfatty acids.

and as a

*Sites of




2. Glycerol is the second ::;nﬁt‘ttuent of fat and
contains three hydroxylated carbons.
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c - OH HO — C — {CHz}ls -_— CH3 Stearic Acid
n
cC - OH . {Cla Fatty BAcid)
I Condensation n
c — OH
Glycerol ‘\Mhﬂp
H50
o
|
1
C - DOH
I Monoglwvceridsa
Cc — OH
Fatty H,0 é// ‘Q\Fatty Acid
HoO S ke Fatty Acid
e
(]
b
Fatty C - 0O - C - CH= ) - CH
Acid teHaan =
| o
in
C - 0O - Cc - (Cszls - CH 4
Fatty | 0
AcT il
C - 0 - C - (CHs)3s - CHg
Hydrolysis Tristearin

Synthesis is by dehwdration or condensation.
Glyceral combimned with threes fatty acids Fforms trig
n

veeridea
Fatty acids on a triglyceride may wary in Tength a

=
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( Rancidity ) W= b
il 3 el e 5 e Ll slensm 3 Cuud (Sas m
Norkh 5 50l bom
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Hydrogenation
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3 o AR

2 0

CH, - CHp = CHp = CHp — CHp — CHz — CHz = CHz — CHz - CHz - CHp - CHp - CHp — CHz - CH2 - chH

Palmitic Acid [ ]

Head

 Tail
_Non-polar Polar

Hydrophobic Hydrophilic
water fearful water loving
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C18H3202 linoliec acid

C18H3002 Linolenic acid

C20H3202 Arachidonic acid
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SmalTl ITmntestine

Perdistalic
Contractions E

mu 1 sd Fied
= Fat
/r _ cc-aoo
L Bile Acids "coc’ao
(Fat EmulsiFfying
Add)
l Bile

Dietary Fat

T o T T T ST T I

‘.h

ce‘l
Returns

Pancreatic
Lipase

Water .,
Bile

> 12 -

Monmnoglycerides - =

Fatty Acids
[3113 =
'cher'o"l

- A0 C

W g — — o o B e ——
] e

ﬁc’"o‘g Twvcerides
-

( Faff ARcids
g

Absorbed
Directliy imnto

e

Absorbed
l Fatty Acids > 12 C
Mucosal Trdiglyvceride
Ce11

(not H50 soluble)

|

Cholesterol

e Proteimn

Phospholipids e —
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(H_O soluble)
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Chylomicron

sad %Al a3l jid 4S aita Lipoprotein Ol i3 - m
Cal

(80%) Triglyceride =

(2%) cholesterol =

(7% )P-lipid =

(9%)Cholesterol ester =

(2%)Protein =
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e Dietary Fat

1 s

Glycerol
+

Fermented VFA's
P "

Galactose
(from galactolipids)
+

Saturated Fatty Acids
+

Unsaturated Fatty Acids
I=f,....mE:a:u:F.-s*:i. Reducing
\\\\\ Equivalents (NADH+)
Y |
Saturated Fatty Acids

Insoluble Rumen
Fluid Constituents

MCO Cell Walls NS Trans Fatty Acids

Branched Chain
Fatty Acids
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Wwater % Fat %
Thin steer 64 12
Fat steer 43 41
Pig EIB 1b) 73 6
Pig (66 1b) 60 24
Pig (220 1b) 43



Fatty Acid Transport

Cytosol
AAANAAA
CoA=

Carnitine

Mitochondria

ATP

B-Oxidation

CoA




Triglyceride

3 Hz20 —i| = CoA
B-Oxidation of Fatty Acids
Gluconeogenesis

Glycerol =+ 3 Stearic Acid CoA (18cC)

' géTP <’ADP FAD
D CoA
<L Taop > ATP |«
\l/
Acetyl CoA + NADH + FADHo

NAD <
ADP Acety1 CoA
\\ S8NADH™Y
J Glycolysis BFADHZ
NADH
ATP

H50

Glucose Pyruvate

Cytochrorres M/

Pyru vate

e~ 2

Acety'l CoA ’—’_\ o < i .

synthesis )
Acetyl CoA

Fatty Acids OAA —

3NADH* + H*, FADHp, GTP, 2CO2
Krebs
Cycle

/“3 NAD, FAD, GDP

3 NADH* FADHo e GTP

Cytochromes Cytochromes used directly or
convert‘e‘d to

9 ATP 2 ATP 1 ATP

Stearic Acid Yields: Acetyl CoA x 12 = 108 ATP
+ 40
148 ATP




Glycerol 2 Glycerol Glucose

CO, + H,0

Net: 38 ATP
(19 ATP/mole glycerol)

Acetyl CoA




The Big Picture
Triglyceride

l Glucose Triglyceridg

Fatty ?Acids Glycerol J Glycerol — I

Fatty acid

Pyruvates :
Y/ synthesis

Co,

N NADH
/ Acetyl - Ceo N




Jﬁd ‘ﬁJ% e @

Mb@)ﬂ.ﬁa@ﬁé&\duum:\om
e JaSd ol (e |y 65 8 aa 10 B0

0AC L;“'é‘ &_\.\J\.:ﬁ w\ﬁjs PICCy S Lgum.u\ Al
AL (o Gl

4 Sy e gl b 33 Coa slaasal Gdli) S adlia
A1 i)y Jsh
o 2 3sa ge o sl alie
DI o s Gk ) Gl x50 oy sl il
Ll ) oad laa aily ey slaa
0d g ) ) ol A O sl aul




AS i 2 g )i

L

d,)YJ O

w e Cayesd S

> SRS 5y, A il

12 5 Sl

e Ll) e sl )y 4adad

(Lo d g 59) 2 gine (e S8 (alS crely 48 (o) 5a
o ol s 5 s S sla ) e il Sl oaliin) u




s GEl o g sl e
Ipie pd (o> S 4 e pa (o 8K m
) 02 d ) (5N u.i\
Gl ualS (5 ) 58
35 Jsf 2 se 53 e
Gl g g 4 Sl Gl (5 9% Vansoet

s e Gl 38 i sy g il ASL A e LS il calile
ol 5 sl () 5
Gl 8 A 5 a0 Gl o sladil il oo (S L
2 (e
(Lo ol ) i) WL e GRS g 028 1 a sla
3 g0 oaalie » T Ca ylaa Sl 81 L alives oy




o3 (3l

A3 R o pAd
JasS (> 40 20 65 e Lty g L Hhd 9 S (590 A m
sl 0 aAd O d g el

o) yat (5l ad adlal L 2l 6 e s Gala Cawd )
R

okl Ay s Casy 1) 50 203 %50 3532 Y sare w
il e LEB




A /009 )

S s O
B R PP prEY %5 a8 adlaal 2l g5 5 (ola 8 (o
o 02 S D R Sla (6l e a0 Al
s (Sl slie Sl s

Dlgedad®i jag il o S GlalS 4y e a p e yn m

A saita ) 2 g
dgyd r
St g g ) g QlalSealiulls (gl pad Cpdila jhala -1
(5 Db i g phalSe
S g a0 iAn -2 w
i g3 W TG s NEFA Gl 8 Celio s oo 0l 4 -3 m




(L sil) Jgass
Pl dsl s 3 glal ) Jsl 48 60 m
e
adg H5AS m
4a ) csi_dj.a\_m YA cd Hlal dgag szé)\.k eA‘)f\.c
P 25l jat O Gl s

el paly G ) o

4d gle o gl i 5 4y G o jiluiS J m

2 b sl Ol il 550 5 Glaga (S yudl e
sl J5iS w
ﬁdc%&\y\;é&b&;c&%e‘)jw% H




(5S5K) G508 25S m
U5 3 SaS alal (8 YL 5 R 0 KR 0l
S5 L) m

Bl Sobs (S50 Wn

Ol m




9 D gu Pritk
. R J\A.\
JJ LSA‘)LS . ..\ o o
SIS Py
NEECN csuiéw{ )\i o
o) 3
o \
e (A

(ad jﬁ"'“‘ \.:;n<‘ e\

(2C) 1
ﬁj}\jS\_a
1 (4C) Cliul glus
3 Jj.\AS




Glucose ! "

2 ADP. 2 NAD
GIycolysis C

N AD

2 ATP, 2 HWN/
- T m— - 2 Pywuvate t T Lactic Actd

Acetic Acid (2C)

2 Acetyl CoA (2C) ‘_\‘EEOA
: Butyric Acid (4a4cC)

MADH2> ? '
H.AIJD Citrus Acid (68C)
MalTate (49C) NAD
1 KREBS CYCLE C"Am + HY

- > (ﬁ\ OxaTosuccinate
FAD v eon

Succinic (4C)
&eTP *rj\ /ﬁ*m
GDP Succinyl NMADH -+ GGBy

CoA (4)

Propionic (3C)
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What? We are done with lipids?




