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Animal Fat % Saturated | % Mono-Unsaturated | % Poly-Unsaturated
Beef Tallow 49-54 42-48 34
Butter 66 30 4
Human Milk Fat 48 33 16
Chicken Fat 30-32 48-50 18-23
Salmon 17-28 37-49 23-45
Sardines 30 26 42
| Vegetable Fat % Saturated | % Mono-Unsaturated | % Poly-Unsaturated
Cocoa Butter 60 38 2
Palm Qil 49 40 10
Coconut Oil 91 6 3
Peanut Oil 16 56 26
Olive Qil 15 73 10
Corn Oil 14 27 59
Canola Oil 7 65 28
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Figure 2 The arrangement around the
double bond in a cis-fatty acid and a
trans-fatty acid.
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linolenic acid, an omega-3 fatty acid
{the omega carbon atom is shown in blue)
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TABLE 171  Common Saturated and Unsaturated Fatty Acids

Capric Decanoic 32
Lauric Dodecanoic 4“4
Myristic Tetradecanoic 54
Palmitic Hexadecanoic 63
Stearic Octadecanoic 70
Arachidic Eicosanoic 77

CyH;yCOOH CH;(CH,);COOH
C;H;,COOH CH;(CH,),,COOH
Cy;H,,COOH CH,(CH,),,COOH
CysH, COOH CHy(CH,),COOH
C,HyCOOH CHy(CH,),,COOH
CoHyCOOH CH4(CH,);sCOOH

Palmitoleic cis-9-Hexadecenoic 0
Oleic cis-9-Octadecenoic 16
Linoleic cis,cis-9,12-Octadecadienoic 5
Linolenic All ¢is-9,12,15-Octadecatrienoic -1
Arachidonic All ¢is-5,8,11,14-Eicosatetraenoic =50

C,sHxCOOH
C,HxCOOH
C,;HyCOOH
C,;HxCOOH
CyyH;COOH

=W = =

9

9

9,12
9,12,15
5,8,11,14

Palmitoleic CH;(CH,);CH=CH(CH,),COOH

Oleic CH(CH,),CH=CH(CH,),COOH
Linoleic CH(CH,),CH=CH—CH,—CH=CH(CH,),COOH
Linolenic CH:CH,CH=CH—CH,—CH=CH—CH,—CH=CH(CH,),COOH

Arachidonic CH;(CH,),CH=CH—CH,—CH=CH—CH,—CH=CH—CH,—CH=CH—(CH,);COOH

“Melting Point

Copyright © The McGraw-Hill C lies, Inc.

of Fatty Acids

required for or display.

90
80
70 Saturated fatty acids
60 —
50
40 -
30

Temperature (°C)

20
10

0 -

Stearic acid

------------------ Room temperature

p<— Oleic acid (1 double bond)

p<— Linoleic acid (2 double bonds)
p<— Linolenic acid (3 double bonds)

-20 T T T T T T T
4 6 8 10 12 14 16
Number of carbon atoms

18 20 22 24

11/19/2014

11



11/19/2014

Lot P

ol 2 KT o8 05 5 CansbT oS 505 05 8 w0 el IS0 50

3y (o wlS SN O e Sl (ST 0 s Jsb IRl ©

O sl deal SN (w68 g sl sl B0 L Sl s @
b oo R

60 —_
@ 80 18:219, 12} -~ ™~ ‘Polarhead roup: hydrophilic
_g 1 /OH o N o group: hydrop!
@ /
S f
o i 18:1(9)
e
~
=
E
= 20
B
i
o
2‘0 l|]° - 2‘0" - LIIZI° - 6‘0" - éﬂ“
Nonpolar end: lipophilic
Fig. 3.3. Fatty acid solubility in acetone (according to
Mead et al., 1965)

s Ll gled Olsges
:(Esterification) ¢guwlCa sl -
Db Ol 3 gl A5 a e &S JSIL O el w S2ST

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

: |
b, pi_C—0R + H—OH

H
R'—C—OH + HOR’
Fattyacid ~ Alcohol Ester Water

12



11/19/2014

(Acid Hydrolysis ) (souw! W9 0w Y

g oo dd 5 el SO Gladeal OT 53 487 ol 0 5oy 1l Jos oS

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

[ - [
R—C—OR'+HO—H 1he  piC_OH+RIOH

Ester Water Fattyacid ~ Alcohol

(Saponification) yul Jgle -V

I reelS S50 6 5 0 ol S gt g G gyn ba oy el (5 51 0
NS 51 S 05T L LB 055187 sl L g s 5l g5in S1.AT o Cons

Ao & 0ds Splo Jos opl 4. kiS e sbul O glo g esls STy

/O
EHy— O — C\
Ry
CH,— OH Ri— COO™Na*
22 |
CH —@—=C + 3NaOH ———> CH —OH + R;— COO™Na”
R>
CH,— OH R3;— COO Na™
/O
EHi— G —&
= R,
triglyceride +  sodium —>  glycerol it 3 soap molecules
(fat or oil) hydroxide

13



11/19/2014

\

ipid Lipids |
Classification

Saponifiable l Nonsaponifiable l

i
i

L

Sphingolipids I Phosphoglyceridesl

b by eud (5 -

S S 5l eadly (e odbes 5l 2 0 5 age H1AS W 2yl 5 i e
g e Aol Ca e J S ge dn b Jg el J K5

H H
| 9 | g
H—C—OH HO—C—R, H—C—0—C—R,
| 0 -3H,0 I 0
H—C—OH + HO—C—R, ————= H—C—0—C—R,
| o M
H—C—OH Ho— & —Ry H—tlz—o—c—R3
) !
Glycerol 3 Fatty acids Triglyceride

Fig. 2.6. Lipids.

14



11/19/2014

LA.LU}%:K@JS L@\K»U

pmsn (o (5 IR o jledi s 1 Loy il (5 55 (5 I8l (5 0 0
Dl e 0aldiul g 42

?HQ'GH sn-1
HO®—C—=H sn -2
|
CH,-0H sn-3 (3.19)

For example, the nomenclature for a triacylgly-
cerol which contains P, S and O:

sn-POS = sn-1-Palmito-2-oleo-3-stearin .
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Omega-3 fatty acids are found
in oily fish like salmon and
flaxseed and canola oils
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