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Linoleic Acid- Polyunsaturated Fatty Acid
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FIG. 1 OMEGA-3 AND OMEGA-6 FATTY ACIDS
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0-6/0-3 ratio

omega-f omega-3

cod 0.03 0.01 n.z2z2
tuna 0.05 0.01 0.27
shrimp 0.05 0.03 0.63
tuna canned in water 0.07 0.02 0.3z
oil, cod liver 0.09 187 2067
anchowy 0.10 0.15 1.49
halibut 0.10 0.09 0.85
Salmon 0.11 0.26 229
salmon oil 0.12 434 35498
chinook 0.14 0.25 1.83
Spinach 0.19 0.02 012
herring 0.19 0.34 1.79
sardine oil 0,19 R.04 25.85
herming 022 0.44 1.98
Salmon, farmed 0.24 0,74 316
flax seed ail 024 14.00 58.14
flax seed 0.24 432 1812
papayas 0.24 0.01 0.03
bluefish 027 023 0.83
broccoli 0.29 0.04 013
langos 0.38 0.0 0.04
Letiuce 0.41 0.03 0.08
kidney beans 0.63 0.02 0.03
green beans 064 0.02 0.04
collards 0.75 0.08 011
parmesan 0.82 0.32 0.35
mustard 097 0.28 0.29
mozzarella 1.06 0.39 0.37
white beans 1.19 0.20 07
kelp 1.20 0.02 0.02
Blueberies 1.48 0.10 0.o7
borage oil 1,50 37,50 25.00
Butter 1.55 1.83 1.18
Iilk, 3.7 % milkfat 157 0.08 0.05
Bananas, raw 1.70 0.06 0.03
Beef top sirain 1.81 0.38 01
Beef, heart 1.97 0.61 0.31
Blackbemies, raw 1.87 0.15 0.08
beans, lima, raw 2.08 0.28 0.14
oil, canola 218 20.30 29.30
| Yogurt plain 241 0.07 0.03
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lj ) LOMargarine (soft not diet)

3

) )O Corn oil

L.ET Sunflower oil

a9 ls Safflower oil

‘ )15 Canola il
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Sl
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FIGURE 2.1 Saturated, monounsaturated, and polyunsaturated fatty acids in food.

Reprinted, by permission, from M. Dunford, 2001, Exercise nutrition (Champaign, IL: Human Kinetics), 14.
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Saturated Fatty Acid

5
rd
\
\Q

\h/ \h/
XL X
" ]

R
n/
==

3

Single bonds

Wi
¥

]
2L
I

CHz

N N

e
Carbon atoms linked by single bonds
enable close packing of these fatty acid chains

ﬂ' Mo double bonds; fatty acid chains fit close together

Unsaturated Fatty Acid

Carbon atoms linked by double bonds
increases distance between fatty acid chains

@ Double bonds present; fatty acid chains do not fit close together 13
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This salar system of ipoprotens shows their relative sizes

Alypicd lipoproten contans an nlende of riglycendes and cholestarol
surounded by phosphdipeds . The phospholeeds' fatty acid "ails” poirt
toward the intenof, where the lipds are. Froteins near the outer ends of
the phospholpids cover the structure. Thes arrangemeant of hydrophobic
malecues on the Inside and hydrophilic maecdes on the ousics dlows
lgeds 1o travel through the watery fluds of the blood

Notice how Large the fat-iled chylomicron is compared with
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Metabolic Profile of Adiposite tissue

Glucose

VLDL

(from the liver)  (from the liver)
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Glucose Fatty acids
Triacylglycerols are stored in tissue -> ’ ’
enormous reservoir of metabolic fuel Glycerol Fatty
3-phosphate acyl CoA
-> needs glucose to synthesis TAG; ‘
-> glycerol level determines if fatty Triacylglycerols
acids are released into blood
Hormone-
sensitive
lipase
Glycerol Fatty
acids
Glycerol Fatty acid—albumin

(to the liver)
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Beta Oxidation

Energy Production from B- oxidation of palmitoyl-CoA

0000000000000000 (- §
FADH,+ NADH + -CoA
00000000000000 (.. 2 00-Co

9 FADH-»+ NADH + -CoA
000000000000 (-~ 2 oo

9 FADH, + NADH +@@-CoA
0000000000 (.- § .
FADH,+ NADH +@@_.CoA
00000000 (.~ °

B 5 FADH,+ NADH +@@-CoA
- § FADH,+ NADH +@@-CoA
” -L0

909 Coa

Total: palmitoyl-CoA---»7 FADH2 + 7 NADH + 8 AcCoA
In ATP terms: (7 x2) + (7 x 3) + (8 x 12) =131 45
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Stage 1 Stage 9
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= How is the oxidation of odd-chain fatty acids different
from even-chain ones?
— In final round of degradation products are acetyl CoA and
proprionyl CoA
— proprionyl CoA is converted to succinyl CoA

Propionyl CoA p-Methylmalonyl CoA L-Methylmalonyl CoA Succinyl CoA
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Acetyl COA\ oy

| Acetyl CoA carboxylase

Acetyl CoA carboxylase-

Malonyl CoA

(active) A\__/ (inactive)

Protein phosphatase

{0

Designed by: Mohsen Ebrahimi (Assistant Professor Of Semnan Universit)l)nSU“n

60



Hepatic Ketone Body Synthe3|s

Liver

B -Oxidation e

. Acetyl CoA ,

e
0 Acetoacetyl CoA___&__, HMG Con
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. ” NADH @l»AcetleqA
BHydroxybutyrate 4—4——Acetoacetate L

w O

= Occurs during
starvation or prolonged
exercise
— result of elevated FFA
* high HSL activity
— High FFA exceeds
liver energy needs
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Extrahepatic tissues
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Acetyl CoA

Proteins

armino acids
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