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Energy Content

1 gram of protein 4 kcal

1 gram of fat 9 kcal

1 gram of carbohydrates 4 kcal

1 gram of dietary fibore 2 kcal

1 gram of alcohol 7 kcal
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The structure of adipose tissue deep to the skin
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(watery extracellular fluid)

Cell
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Glycerol (Glycerin)
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The Length of EEEWTESF
the Carbon » medium-chain
Chain » short-chain

The Degree of JEEETHAT
Unsaturation « unsaturated

The Location of RS e E L& oT!
Double Bonds * omega-6 fatty acid
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IAcids Carbons | Double bonds | Abbreviation Source
[ Acetic 7. 0 24 bacterial metabolism
Propionic 3 0 3:0 bacterial metabolism
Butyric < 0 4:0 butterfat
Caproic 6 0 6:0 butterfat
Caprylic 8 0 8:0 coconut ol
Capric 10 0 10:0 coconut oil
Lauric 12 0 12:0 coconut oil
yristic 14 0 14:0 palm kernel oll
almitic 16 0 16:0 palm oil
Palmitoleic 16 1 16:1 animal fats
Stearic 18 0 18:0 animal fats
Oleic 18 1 18:1 olive oil
Linoleic 18 2 18:2 grape seed oll
inolenic 18 3 18:3 flaxseed (linseed) oy
Arachidonic | 20 = 20:4 peanut oil, fish oll
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Table 1. Example structures and nomenclature for some common fatty
acids’

Names Abbreviations

Trivial IUPAC Carboxyl-reference w-reference
Palmitic acid Hexadecanoic acid 16:0 16.0

Stearic acid Octadecanoic acid 18:0 18:0

Oleic acid 9-Octadecenoic acid 18:1 A* 18:1 (w-9)
Linoleic acid 9, 12-Octadecenoic acid 18:2 A2 18:2 (w-6)
Linolenic acid 9, 12, 15-Octadecenoic acid  18:3 A* 121 18:3 (w-3)

'Copyright © James Baggott, 1997, 1998 (from http://library.med.utah.edu/
NetBiochem/FattyAcids/4_2.html; accessed June 15, 2007).



(d) CHaCHzCHzCHzCH2CH2CH2CH2CH2CH 2CH2CH 2CH2CH2CH2CH2CH 2C_OH

Stearic acid

O
Il
{é’) CI—IE}CHZCHZCHZCHZCHECHZC\I\_I2 /CHzcHzCHzCHzCHECHz'CHzC_OH
=00
H
Oleic acid
W
CH:CH-CH-CH-CH CH CH-CH-CH--CH-CH-CH-CH-.C—OH
(c) 3 2 2 2 \Cz_c/ \\z-\c_c/ 2 2 2 2 2 2 2
SN 7N
H H H H
Linoleic acid
W
CI—I;,C\I:E_C/C\H\z\C_C/CI\—I\?\C_C/CI—IQCHz(:HgCHQCHZCHzCHQC—OI—I
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H H H H H H

Linolenic acid
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Fats and fatty acids

I’ ' )
Saturated fats
Animal fats, butter, lard

Unsaturated fats
|

Y \d

Polyunsaturated fats Monounsaturated fats
y ' ! !
Omega 3 fatty acids Omega 6 fatty acids Omega 9 fatty acids
Eicosapentanoic acid: Corn oil Olive oil
fish, shelilfish Safflower oil Avocados
Docosahexanoic acid: Sunflower oil Peanuts
fish, shellfish Almonds

ot linolenic acid:
flaxseed, soybean,
walnut, rapeseed oils

18



Stearic acid
(saturated)

Elaidic acid
(trans-unsaturated)

Oleic acid
(cis-unsaturated)
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Nomenclature Systematic name Common name Melting point °C
Saturated Fatty Acid P
C4:0 Butanoic Butiric -53
C6:0 Hexaenoic Caproic -3.2
C8:0 Octanoic Caprilic 16.5
C10:0 Decanoic Capric 31.6
C12:0 Dodecanoic Lauric 44 8
C14:0 Tetradecanoic Miristic 544
Cl6:0 Hexadecanoic Palmitic 62.9
C18:0 Octadecanoic FEstearic 70.1
C20:0 Eicosanoic Arachidic 76.1
C22:0 Docosanoic Behenic 80.0
C24:0 Telracosanoic Lignocenic 842
Unsaturated Fatty Acid
Cl6:1 9-Hexadececoic Palmitoleic 0.0
C18:1 9-Octadecenoic Oleic 16.3
C18:1 11-Octodecenoic Vaccenic 39.5
C18:2 9,12-Octadecadienoic Linoleic -5.0
183 9,12,15-Octadecatrienoic Linolenic -1.0
21 C20:4 5,8,11,14-Eicosatetraenoic Arachidonic =495
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Oil-Seluble 18 carbons Water-Soluble
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FIG. 1 OMEGA-3 AND OMEGA-6 FATTY ACIDS
HO —_ — —_ Methyl
3 end
O
Alpha-linolenic acid (ALA, C18:3, omega-3)
HO\H/\/\ Vot T, W Lp, WG W,
3
O
Eicosapentaenoic acid (EPA, C20:5, omega-3)
HO — — — — — _3
O
Docosahexaenoic acid (DHA, C22:6, omega-3)
HO . s
6
O
Linoleic acid (LA, C18:2, omega-6)
6
O
23 Arachidonic acid (AA, C20:4, omega-6)
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EPA (20:5n-3)
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Comparison of Dietary Fats

DIETARY FAT

Conolaoil PSS 1

Faxseed oil
Sunflower oil
Corn oil
Qlive oil
Soybean oil
Peanut oil
Cottonseed oil
Lord

Palm oil
Butter
Coconut oil

SATURATED FAT POLYUNSATURATED FAT MONOUNSATURATED FAT

| W linoleic acid W dlpha-linolenic ocid oleic ocid
{on omega-6 fatty acid) {on omege-3 fatty ocid) {an cenego-9 forty ood)

*Troce Fotty odd content nomalized to 100%
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_ Eatty acids (g 100g 1) (oat Sheep Cow
(" C4:0; butyric 2.03" 2.57° 2.87° )

C6:0; caproic 2.78 1.87 ° 2.01°
C8:0; caprylic 292" 1.87 ° 1.39°
C10:0; capric 9.59 ' 6.63 3.03°
C12:0: lauric 4.52" 3.99 - 3.64°
C14:0: mvristic 9.83 ' 10.17 * 10.92 °
C16:0; palmitic 24.64 25.1° 287"

C18:0: stearic 887" 8.85° 11.23°
18:1¢is-9; oleic 18.65 ' 20.18 ° 22.36°
18:2 cis-9, cis-12: linoleic 2.25 " 2.32° 2.57°
18:2 cis-9, trans-11: CLA 045" 0.76 0.57°

\18:3 cis- 9, cis-12, cis- 15 : a-linolenic 0.77' 0.92° 05" )

total n-6 A 707 J83

total n-3 0.44 * 1.31° 0.56 °

SFA 68.79 ° 64.23° 68.72°
MUFA 24.48° 2075 ° 27.40°
PUFA 3.70° 4.82° 4.05°
n-6/n-3 5.00"° 2.31° 6.01°

Al 2.88° 2.21° 2.55°
Tl 3.17° 2.49° 3.22°

Total fat (g 100g ) 427 6.09 ° 3.76 "
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Formation of an ester:

O O

| I
R'OH + HO-C-R" —p R'-O-C-R" + H,0
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|L_|_} ST HIFIL S DR PCASTE I L TIEREIINERS, IFIC. PETTTIsa MELUre) rﬁ‘i‘mw o uispery.
R'—C—OR* + NaOH — R'—C—O"Na* + R*OH

Ester Base Salt Alcohol
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.Ltl}rllistillty'.
e _CH
2
(&) "
Margarine /1
LN
/'CHz
HLC
CH,

Trans fatty acid Saturated fatty acid

Partial hydro-
genation of
vegetable oil.

(SSwid ) ) oyl jg youwd —4

=]

&

\O
I

™

=
b T
(]
T
bt

%)
'

™
=<
5

[m]
I
Rk

, Some

unsaturated lipids
lose their double
bonds completely
and are therefore
converted to
saturated lipids
with a solid
consistency.

[a]
-4

by T e, SO, SR Y

(]
=
5

m
I
4

[m]
=
I

[ ]
I

P T S T

™
=
™

b

Vegetable
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Straight chain molecules
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CHj CH5 Saturated
[ fatty acid

Trans form
(elaidic acid)

-

& Trans
120° o n fatty acid
] Cis form T
| (oleic acid) c
9 a =~ H
Cis
fatty acid
<
CoOOo—

Figure 14-5. Geometric isomerism of A®, 18:1 fatty
acids (oleic and elaidic acids).
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Animal products

21%

Candy 1%
Breakfast
cereal 1% oo ey Cakes, cookies,

i S crackers, pies,

Salad dressing _ bread, etc.

Household “ 40%
shortening <

Potato chips,
corn chips,
popcorn
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Linoleic Acid, 18:2 n-6 N\/=\/=\/\/\/v

COOH

CLA, 18:2¢-9,1-11

CLA, 18:2t-10, ¢c-12 COOH

Figure 1. Formation of CLA 1n the bovine

. -'. =
Small intestine 18:2

I oia 73 (anosCls 50 (ygumlifg yuun)
l

! 18:1 (Trans-11)

18:3 l Rumen

162 18:0 18:2

1:?:':1 1‘, : 18:3

180
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FINDING FOODS WITH HEALTHY FATS

Some foods are rich in healthy fats—and some foods aren't. The healthiest: Seafood, nuts, and oils, since
they are rich in unsaturated fats. The harmful: Red meat, butter, and ice cream, since they have too much satu
rated fat. The worst: partially hydrogenated oil, also known as “trans fat." So choose foods rich in healthy fats.

35

Limit foods high in saturated fat. And avoid foods with trans fat.

Salmon, Tuna, Fatty Fish

Walnuts, Canola Oil, Flax Seeds
Corn, Soy, Safflower Qils

Olive & Peanut Qils, Avocados

Red Meat, Butter, Cheese, lce Cream

Partially Hydrogenated Qil

BEST

JALLLLLILIILIN Seafood Omega-3 Fats

FEERRRREREEE

Plant Omega-3 PUFA

LA L L R R AL AR

Plant Omega-6 PUFA

SEssEssEREES

Saturated Fat

aasaRRORRREN

YT Industrial Trans Fat

Worst
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Bile acids

Steroid Vitamin D
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Cholesterol
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I

Vitamin K \ C—CH; / Dolichols
:!:H: Quinone
Carotenoids | electron
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