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CHEMISTRY AND FUNCTIONS
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INTRODUCTION

/_X/

WHAT ARE LIPIDS?
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*Lipids are :
°*Organic Biomolecules
*Occurs in Plants and Animals
*Hydrophobic
*Heterogeneous
eEsters
°*Food Nutrient
*Secondary Source of Energy
oStructural Components

Heterogeneous Nature Of Lipids

www.FirstRanker.com
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»Lipids are biomolecules
relatively :

eSmaller in size

e].ess dense

»Unlike Carbohydrates and
Proteins Lipid structures

are not Bio-Polymers.

(Lipid structure contains no repeatedly
linked Monomeric units)

www.FirstRanker.com
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Solubility Of Lipids

/X/

Solubility Of Lipids

Lipids are relatively Insoluble in
Water/Polar Solvent

Since they are Non polar and Hydrophobic




:l : EirstRanker.com

EEEEEEEEEEEEEEEEE

*Solubility of Lipids

*Lipids are readily soluble in
non polar Organic solvents /Fat
Solvents

eAcetone
eAlcohol (Hot)
eBenzene
eChloroform

eEther X/

Chemical Nature Of Lipids
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Chemically Lipids are Esters :

Lipids are Esters of Fatty acids

with Alcohol and attached with
other groups.

Lipids are relatively or potentially
associated with Fatty acids.

DEFINITION OF LIPIDS

www.FirstRanker.com
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Lipids Bloor’s Definition

*Lipids are Organic, Heterogeneous
Hydrophobic Biomolecules

*Relatively insoluble in water and
soluble in organic solvents.

*Chemically Esters of Fatty acids
with Alcohol.

eUtilized by body to produce ATP

Classification Of Lipids
With Examples of
Biomedically Important
Lipids

www.FirstRanker.com
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Lipids are Classified
Into
Three Main Classes

*Three Main Classes of Lipids are:

i. Simple Lipids
ii. Compound /Complex Lipids
iii. Derived Lipids

www.FirstRanker.com
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1. Simple Lipids/Neutral Lipids

*Chemically Simple Lipids are:

*Esters of Fatty acids with
an Alcohol

Sub Classes Of Simple Lipids
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» Depending upon the type of Alcohol :

» Simple Lipids are of two sub types:
« Fats/Oils

(Alcohol is Glycerol)

 Waxes
(Alcohol- Cholesterol/ Retinol)

Fats/Oils/TAG

www.FirstRanker.com
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Chemical name of Fat /Oil
Triacylglycerol

eFats/Oils/TAG:

*Chemically Esters of Fatty acids
with Glycerol(Trihydric Alcohol)

*Three Fatty acids linked to a
Glycerol molecule.
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Waxes :
Waxes are Simple Lipids

Waxes are chemically Esters of
Fatty acids with higher
complex, monohydric
,dAlcohols, other than Glycerol.

ET(a/mpIes Of Human Body Waxes :

Cholesterol Ester
(Cholesterol Palmitate)

Retinol Ester
(Retinol Palmitate)

w rstRanker.com
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Compound/Complex Lipids

‘Compound Lipids is a class
of Lipids
»Chemically composed of

Fatty acids Alcohol and
an Additional group.

Depending upon the
Type of Additional group

Types of Compound Lipids are:
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Four Names Of Compound Lipids

Phospholipids
Glycolipids
Lipoproteins
Sulfolipids

Phospholipids

Glycerophospholipds

Sphingophospholipids
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Glycosphingolipids

«Cerebrosides
-Gangliosides
-Globosides
-Sulfatides

s Lipoproteins

-Chylomicrons

-VLDL
-LDL
-HDL
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Derived Lipids

Derived Lipids are Hydrolytic
products of Simple or
Compound Lipids and their
derivatives.

///Examples of Derived Lipids:

eFatty Acids

eAlcohols:

Glycerol
Sphingol
Cholesterol
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Other Examples Of Derived Lipids

Lipid like compounds Derived from
Fatty acids and Sterols:

e Steroidal Hormones: Derived from
Cholesterol

» Fat Soluble Vitamins (A,D,E and K)

» Eicosanoids (Prostaglandins ,
Leukotrienes Throm oxanes)

» Ketone Bodies (Partial Oxidized Products
of Fatty acids)

Bloor’s Classification Of Lipids

www.FirstRanker.com
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»Four Classes of Lipids By Bloor

Simple Lipids
Complex/Compound
Lipids

Derived Lipids
Miscellaneous Lipids

~——  A.Simple

Simple Lipids are Ester of fatty acids with various
alcohols

Fats and Oils

e Triglycerides

Waxes

e Cetyl alcohol esters of fatty acids(Bees wax)
e Cholesterol Esters

e Vitamin A Esters

e Vitamin D Esters

www.FirstRanker.com
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~ B. Compound lipid

Compound Lipids are Esters of fatty acids with
alcohol with an additional groups

e Phospholipids : contains phosphoric acid and
often a nitrogenous base

e Glycolipids: contains aminoalcohol
Spingosine, carbohydrate, N-base;

e Lipoproteins : Lipids attached to plasma/other
proteins

e Sulfolipids : contains sulfate group
e Lipopolysaccharides: lipids attached to

polysaccharides
Derived Lipids -

Hydrolytic products of Simple &
Compound Lipid

= Diacylglycerol
* Monoacylglycerol

= Fatty acids
= Alcohols : Cholesterol

www.FirstRanker.com
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D.Miscellaneous Lipids

Substances with Lipid characters
* Carotenoids: B-Carotenoid

* Squalene :

* Vitamin E and K

* Eicosanoids

Lipid Classes

Simple Fax
U ERE TR -
Ghserephraishalinds
Fhospholipid sphinge oheipho bpig
compound Ganalicsids
Ligepabysaccharides
Lipoproteins Fatty acids
I
deritvad lipids Fai:;' :1.;14 =L
Hatone bodies
dratarbans .
Lipid soluble vitaming

Harmones of sterobds
- Sterols Cholesteral
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Simple and complex

*

lipids

Classification of Lipids

www.FirstRanker.com

Simple Complex
Glycerophospholipids Glycolipids
Phosphoglycerides| |Sphingolipids
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Human body Lipids
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Types of Lipids
Depending On
Saponification Property

Lipid Classification

LiRids I

Saponifiable

Simple l Complexl

¢
Sphmgollpld‘ Phosphoglyceridesl

Waxes l Triglwreniﬁla@sclm
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Types of Lipids
Depending Upon Polarity

Neutral Lipids: (Non Polar Lipids)
- Triacylglycerol

» Cholesterol Ester (Cholesterol
Palmitate)

Amphipathic/Amphiphillic Lipids:
(Contain Polar and Non polar Groups)
Phospholipids
Cholesterol

www.FirstRanker.com
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Types of Lipids
Depending Upon Functions

Membrane [ipids

Storage (palar)
lipids
nhospholipios ‘ dlvcolipids
‘ triacylglycerals glyceraphospholipids ‘ sphingalipids

ine

=

TEn
0|
1=

2
(N

=

il
i

glye

Spin

Spin

gy

P | WRQH‘Ran ker

choline



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

/ |

Types Of Lipids
Based On Alcohol

‘ LIPIDS |

Glycerol based Non-glycerol based

waxes
cerebroaldés
steroids
terpenes
ayphinomyelina

Simple Compound

|
Glycolipids Phospholipids

Fats and Oils  Glucolipids "WERIRCESLTPTdA  Lecithine Cephalina
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Types Of Lipids
Based Upon the
Main Components

| |
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Lipids
Fatty acids Glycerides

‘ Saturated I Unsaturated Neutral Phospho-

glycerides glycerides

Nonglyceride Complex
lipids lipids
Sphingolipids ‘ Steroids l‘ Waxes I Lipﬂproteinsl

Glycolipids

‘ Sphingomyelins l

Names Of Important
Body Lipids

www.FirstRanker.com
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Biomedically Important Lipids

1. Fatty Acids (FAs)

>. Triacylglycerol (TAG)

.. Phospholipids (PL)

1. Lipoproteins (LP)

5. Glycolipids

5. Cholesterol (Free)

7. Cholesterol-Ester (Esterified)

Biological Functions
Of Lipids
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Lipids have
dietary and
Calorific value

Lipids are chief
constituents of human

food.

Dietary Lipids Ingested
(eaten) are digested,
absorbed and assimilated

in human body.
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Lipids are highly reduced
substances with CH2 bonds.

Oxidation of the CH2 bonds of

Fatty acids, generate chemical
form of energy ATP.

Thus Lipids serve as a
secondary source of
energy (ATPs) to human

body.

www.FirstRanker.com
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Lipids are Reservoir of Energy

In @ Well Fed Condition

* Lipid Triacyl Glycerol (TAG) subcutaneously is
stored in Adiposecytes

* In unlimited amount and in anhydrous
concentrated form.

* [t provide high potential source of energy for
cellular use.

www.FirstRanker.com
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Lipids
Superior Than
Carbohydrates

~ Lipids are Superior Than Carbohydrates

*Lipids have Higher Calorific value
(9Kcal/gm)

High storage content, can be
stored in unlimited amount.

*They provide energy source for
longer duration.

_ (During Marathon Races)

www.FirstRanker.com
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Thus Lipids serve as
major reservoir of
energy for long term
use in human beings.

\/ﬂ

Other Importance Aspect Of
Dietary Lipids
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Fatty Foods are associated with
Fat soluble Vitamins

(Vit A,D,E and K)

Dietary Lipids (TAG and PL) are
sources of essential Fatty acids tc
human body.

Structural Role Of Lipids

www.FirstRanker.com
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»Lipids are fundamental
structural components
of biomembranes

\/,

Biomembranes Lipids

Phospholipid bilayer
Glycosphingolipids
Cholesterol

www.FirstRanker.com
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Study Of Various Classes Of Lipids

/_X/

Study Of Derived Lipids




Derived Lipids

BASIC COMPONENT
OF LIPIDS
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Fatty Acids (FA)

'Fatty Acids (FA) are
relatively or potentially
related to various Lipid
structures.

Fatty Acids (FA)

Fatty acids are responsible to
form different forms of Lipids:

eSimple Lipids
eCompound Lipids
*Miscellaneous Lipids
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Fatty Acids Are Derived Lipids

*Fatty acids are classified
under Derived Lipids:

*Since Fatty acids are
Hydrolytic products of
Simple and Compound
Lipids.

Definition of Fatty acids
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*Fatty acids are chemically Organic
acids

*With Aliphatic Hydrocarbon chair
(of varying length C2 to C24) with
Mono terminal Carboxylic acids.

Structure Of Fatty
Acids
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Fatty Acids
Saturated Fatty Acids

O H H H H H H H

Different Forms Of
Fatty acids In Body

www.FirstRanker.com
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Free Fatty acid /Unesterified Fatty acid

«Fatty acid has free
Carboxylic group

Fatty acid not linked to an
Alcohol by an Ester bond.

Esterified Fatty acid/Bound form of Fatty Acid

«Fatt ]))r has no free
Carboxylic group

-Fatty acid is linked to
an Alcohol with an Ester

bond.

www.FirstRanker.com
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In living beings Fatty acids are not
generally present in free form.

Fatty acids are naturally and mostly present
in bound form in the plant and animals.

Fatty acids are linked to Hydroxyl group
of an Organic Alcohol by an Ester linkage.

»Thus Fatty acids are mostly
present as Esterified form in
natural living beings.

(Plant, Animal and Human Bodies)

www.FirstRanker.com
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Classification of Fatty acids
With Different Modes:

Classification of FAs Based on:

Total number of Carbon atoms in a
Fatty acid structure.

Hydrocarbon chain length of Fatty
acid

Bonds present in Fatty acid
Nutritional requirement of Fatty acid

Chemical nature and structure of
Fatty acids

- o ; UEA

www.FirstRanker.com
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Fatty acids Based on
Total Number of Carbon atoms

eEven numbered Carbon
Atom Fatty acids

«Odd numbered Carbon
Atom Fatty acids

www.FirstRanker.com
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Most naturally occurring
Fatty acids are even carbon
numbered FAs.

Since biosynthesis of Fatty
acids uses 2 Carbon units

Acetyl-CoA(C2).

Examples of Even Carbon

Numbered Fatty acids:

e Butyric Acid (C4)

e Palmitic Acid (C16) (Most Common)
eStearic Acid (C18)

e Arachidic acid (C20)

www.FirstRanker.com
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Odd Carbon numbered Fatty acids
are less related to human body

Examples of Odd carbon Fatty acid
*Propionic Acid ( 3C)
*Valeric acid (5C)

\/ﬂ

Types Of Fatty acids Based on
Hydrocarbon chain length
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e Short Chain Fatty acids (2-6 Carbon
length)

Examples:

e Acetic acid (C2)

e Propionic acid (C3)
e Butyric acid (C4)
eValeric acid (Cs)

e Caproic acid (C6)

Medium Chain Fatty acids (8-14 Carbon length)
Examples:

eCaprylic acid (C8)

eCapric acid (C10)

eLauric acid (C12)

*Myristic acid (C14)

www.FirstRanker.com
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Long Chain Fatty acids (16-20 Carbon length)
Examples:

e Palmitic acid (C16)

e Palmitoleic acid (C16)

e Stearic acid (C18 )

e Arichidic acid (C20)

e Arachidonic acid /ETA(C20)

e Timnodonic acid/EPA (C20)

/
Very Long Chain Fatty Acids (C22 onwards )
Examples:

e Behenic acid/Docosanoic (C22)
e Cervonic acid/DocosaHexaEnoic (C22)
e Clupanodonic (C22)

 Erucic acid/Docosa 13 Enoic (C22)
e Lignoceric acid (C24)
e Nervonic /Tetracosaenoic (C24)

e i (C26)

www.FirstRanker.com
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Fatty acids Based on the number of
Bonds present

Saturated Fatty acids(SFAs)
Fatty acids having single bonds in
hydrocarbon chain structure.
Examples:

e Acetic acid (C2)

e Butyric acid (C4)

e Palmitic acid (C16)

o Stearic acid (C18)

e Arachidic acid(C20)

www.FirstRanker.com
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Unsaturated Fatty acids(UFAs)

Fatty acids having double bonds in its
structure.

Types of UFAs:
Monounsaturated Fatty acids (MUFAs)
Polyunsaturated Fatty acids (PUFAs)

Monounsaturated Fatty Acids(MUFAs):

MUFAs have one double bond in a fatty
acid structure

Examples:
e Palmitoleic acid (C16:1;9) (w7)
e Oleic acid (C18:1;9)(w9)

www.FirstRanker.com
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Poly Unsaturated Fatty Acids (PUFAs):
UFAs with two or more double bonds in

the structure are termed as PUFAs.
Examples:

e Linoleic(18:2;9,12) (w6)

e Linolenic(18:3;9,12,15) (w3)

e Arachidonic(20:4;5,8,11,14) (w6)

e Timnodonic (20:5;5,8,11,14,17) (w3)

e Cervonic/Docosa Hexaenoic acid(DHA)
(22:6;4,7,10,13,16,19) (w3)

Remember

Double bonds are weaker
/unstable bonds.

They get easily
cleavable/metabolized

www.FirstRanker.com



:l J FwstRanker com

www.FirstRanker.com www.FirstRanker.com

*More the degree of
Unsaturation in Fatty acids.

eMore is the unstability of
Fatty acids.

Fatty acids Based on the
Nutritional Requirement

www.FirstRanker.com
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Nutritionally Essential
Fatty acids

eNutritionally Essential Fatty
acids:

°The Fatty acids which are not
biosynthesized in the body and
are taken through nutrition/diet
essentially.

ePUFAS are nutritionally essential
Fatty acids.

w rstRanker.com
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~ Examples of Essential Fatty
Acids/PUFAs:
eLinoleic
eLinolenic

eArachidonic acids
eTimnodonic and
eCervonic

Human body have no Enzyme
system to introduce double bond

beyond Carbon atom 10 in the
hydrocarbon chain.

Hence PUFAs not biosynthesized
in human beings.

www.FirstRanker.com
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Nutritionally Non essential

Fatty acids
Nutritionally Non essential Fatty
acids:

Fatty acids which are
biosynthesized in the body and
are nutritionally non essential Fatty
acids.

eSaturated Fatty acids and MUFAs
are non essential Fatty acids.

www.FirstRanker.com




EEEEEEEEEEEEEEEEE

///Examples Of Non Essential
Fatty Acids

» Palmitic

»Stearic
»Oleic acid

Fatty acids Based on
Chemical nature and Structure
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eAliphatic Fatty acids:

Straight Hydrocarbon chain
Examples:
ePalmitic acid (C16)
eStearic acid (C18)

Branched Chain Fatty acids:
Possess Branched chains
Examples: CH; O

e [sovaleric (C5) HSC/UI\OH

e Phytanic acid (Butter , dairy products)
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Cyclic Fatty acids :
Contains Ring structure
Examples:

eChaulmoogric acid
(Used for Leprosy treatment in olden days)

eHydnocarpic acid

CH—CH
11““"'-..
CH{CH.), , COOH
_-f"ﬁf 7
CH,—CHa,

Hydnocarplc acid (n=170)
Chaulmoogric acid (Nn=12)

Hydroxy Fatty acids:
Contain Hydroxyl Groups
Examples:
eCerebronic acid (C24)/
2-HydroxyTetracosanoic acid

A

OH

eRicinoleic acid(Ci18) (Castor oil)

OH

|
CHI[CHZSCHCHZ = CH{CHZ)yCOOH

WWW'FirStRaﬁéﬁﬁ%LEIC ACID
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Based on Geometric Isomerism
of Unsaturated Fatty acids

»Cis Fatty Acids:

The Groups around double bond of
Unsaturated FAs are on same side.

Examples:
*(Cis Oleic acid (rich in Olive oil)
ePalmitoleic acid

www.FirstRanker.com



:l » FirstRanker.com
A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

Trans Fatty Acids :

The groups around double bond of
UFAs are on opposite side

Example :

eElaidic acid /Trans Oleic acid
(Hydrogenated Fats )

CHICHLCH,  CHICHJ.COOH  H CHJCH) COOH
2 \2 / 22 N/ L
b=t
/ \ (N
O CHJH)CE,

Oleic acid Elaidic acid
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Structures Of Fatty Acids

The Hydrocarbon chain of each
Fatty acid is of varying chain
length (C2 - C24).

www.FirstRanker.com
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eFatty acid structure have two
ends:

e Carboxylic group(-COOH) at

one end (Delta end denoted as
A)

*Methyl group (-CH3) at another
end (Omega end denoted as w)

HHHH HHHHH HH HHHHH

20 I O I G T T O
lu-clc-c-c-c-c-C-C-C-C-C-C-C-C-C{COOH

L a4 % E B &k EAd 3 & E
HHH HHHHHHHHMHHUEHHH

Methyl PALMITIC ACID Carboxyl

Oil-Soluble 16 carbons Water-Soluble
OMEGA (D) END DELTA (A) END

HHHH HHHHH HH H HHHHH H|

51 O N O N 0 O /| LA AU [ < < I
H-C}lc-Cc-C-C-C-C-C-C-C-C-C-C-C-C-C-CCOOH

e 1.3 & ke bbb g F LEE
HHH H HH HHHHHHHHMHHMHH

Ml;:th}'-l STEARIC ACID Carboxyl
Oil-Soluble 18 carbons Water-Soluble

OMEGA ((D) END DELTA (A) END

www.FirstRanker.com
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Fatty Acids
Saturated Fatty Acids

O H H H H H H H
| | | | | | | |
—o—CcHeHecHecHeHcsHecHz N
G Ew?wfwfv?wfwfwfu
FHEP Y T HC g R G
H H H H H H H H
Unsaturated Fatty Acids
o H H H H
1 | | | |
—o0—CHrHgegH & H H H H
H—0 Ew‘fw‘fxp*fw‘fx | K Ly L H
THEHTHC HETCL OO
H H B A H SHSH FH
H H H
Double-Bond
HHHH H H H HH H H H H H H

H
{1 v B & 4 & | I |
H-C+C-C-C-C-C-C-C-C=C—C-_C-C-C-C-C-C1+CO0OH
bl & <k 4 4 & ¢ < F E 4 O
HHHHHHHMHEMHHMHH H

H H H H
Methyl OLEIC ACID Carboxyl
Oil-Soluble 18 carbons Water-Soluble
OMEGA [{ﬂ} END DELTA (A) END
Double-Bonds
HI HH H H l H H HH H H H f1
| ' T O P

H—é-—é—!.!?—l:]:-llz—ﬂ=E—1:—E=E—E—E—E—E—fj—f—£:—— COOH
| !

A T TR T 1V O VIS Y T O L (-
HlH H HH HH HHHHHHHEHAHH

Methvl LINOLEILC ACID 3 rCEl-j"lﬁlE'.-{?rlhlﬂ
ﬂﬂ-E:}luhit: 1% carbons Water=Solu

WWW FirstRanker.com
OMEGA (D) END

DELTA (&) END
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Stearic acid CI8:0

T—O—rT
T—0—T
I—o0—T
I—o—=IT
T—0—T
H|.C|H
I—o0—T
IT—O0—T
T—O—T
HI»,,LIH
H|C|H
B
BT
I—0—I
I—O—T
I—0—T
T—O—I
T

QOleic acid CI8:1

o 3
A\
c\
I—O—T
I—oO0—=x
I—Oo—zx
L —T
I—o—T
I—o—xT
I—u—=T
I—o
T—o
I—O—T
I—o—zT
LT—==1T
I—O—T
I—0—T
T—O—T
H[le
I—O—x
"

Linoleic acid Cl8:2

G/Mu\o

I—O—T
I—ie— T
Ir—o—xIT
T—o—T
1 ) & i
I—O—T
T—O—1
e b
e
I—u—=I
=0
II—o
I—O—I
I—QO—T
IT—Oo—IT
I—ou—T
I—O—T
= =

Linolenic acid Ci8:3

L= T
Tty =1
E == e T
IT=0Q— T
P Sl e =
A Bt 0 Frpplton
IT—y— I
I—oO
I—o
oo x
i (&
i o )
TrT—O—T
P Bl &
I—0
L= — T
L—0—I

A

Thee manso-unsatuzated fat oleic acid

AN 18 Carboen saturated By sckd-stearic aid

B

Lirsghisd ackd (an cenega-fatl

Linglenic acid (an omega-3 fat)

www.FirstRanker.com
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0. CH, CH, CH, CH, CH, CH, CHy, CHg
AN o e e e e N
C CHy, CH, CH, CH, CH, CH, CHy

2z
I Saturated

O\\ /Ctiz /C\Ijg /CH;; C\Hg /Double bond
C CH, CH, CH, CH=CH
o \ _CH,
CH™\  cH,
CH Y\ cH,
CHy™\  cH

Monounsaturated

CH, CH, CH, CH
Oy 2 Rz R X2
CH, CH: CH, CH=CH

CH CH, CH, CH
HO 2 2 8

CH/ N\ /N

\
Polyunsaturated CH CH, CH,

Double bonds

(a)

© 2011 Pearson Education, Inc.

www.FirstRanker.com

Long-chain
saturated fatty =
acids stackwell |
together to make -
solid forms at room
temperature.

(b)

m“ *w’

W ou I
Monounsaturated and j

polyunsaturated fatty
acids do not stack well
together because they
are bent. These fatty
acids are liquid at room
temperature.

(c)

Lj -{\

Saturated Fatty acids
structures are Straight.

Unsaturated Fatty acids
structures are bent(Kink).

www.FirstRanker.com
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P00 9 90 00 O @

.‘"'f __,r,l‘"ﬂ b, o
& A
Saturated Mixture of saturated and
fatty acids unsaturated fatty acids
(c) (d)

*More the degree of
unsaturation in FA/More

double bonds in FA
structure

*»More is the bent of Fatty
acid structure.

www.FirstRanker.com
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arachidic
steanc

palmitic

arachidonic  linoleie linolenic

Saturated FAs: with straight
structures are tightly
packed together.

Unsaturated FAs: with bent
structures are not compact
and has no tight packing.

www.FirstRanker.com
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Fatty acid Composition
of Human Body

Oleic acid 50% (MUFA)
Palmitic acid  35% (SFA)
Lionleic acid 10% (PUFA)
Stearic acid 5% (SFA)

*Thus the most abundant
Fatty acids present in
human Lipids are:

*Oleic acid (50%)
ePalmitic acid(35%)
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*Most abundant Fatty acid in a
healthy human body is Oleic acid

(Rich in MUFA).

*(Oleic acid is richly associated with
Olive oil.

°*Hence eating Olive oil is
advisable for proper body
development and good health.

Milk, whole

Beef,
ground
Egg

Chicken,
breast

Turkey

Tuna, water
packed

Salmon,
Chinook

Cashews
Olive oil
Sesame oil
Corn oil
Walnuts
Safflower oil

Canola oil

© 2011 Pearson Education, Inc
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Nomenclature Of
Fatty acids

/N/

Naming And Numbering
Of Fatty Acids
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Every Fatty acids has a:
e Common Name
e Systematic Name

Most of the Fatty acids are
known by their common
names.(since easy to use)

Systematic names of Fatty
acids are limited in use.

(Since not easy to use)

www.FirstRanker.com
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Long chain Fatty
acids are termed as
Acyl chains.

The systematic names of
Saturated Fatty acids are
named by adding suffix ‘anoic’.

Example : Hexadecanoic
acid(Palmitic acid- Ci16)
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*The systematic names of
Unsaturated Fatty acids are
named by suffix ‘enoic’.

*Example: Octadecaenoic
acid(Oleic acid- C18)

S.N [Common Systematic Name
Name

1 Palmitic Acid Hexadecanoic Acid

p) Stearic Acid Octadecanoic Acid

Oleic acid Octadecaenoic acid

3

4  Linoleic Acid Octadecadienoic acid
5  Linolenic Acid Octadecatrienoic acid
6

Arachidonic Eicosatetraenoic acid

—acid

www.FirstRanker.com
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Numbering Of Fatty Acids

Numbering of Fatty acids is done
from :

e Both the ends of Fatty acids A and w

eFrom Carboxyl Group end(A) :
the Carboxylic acid group of
Fatty acid is C1, C2 is next
adjacent ,C3 and so onn.

www.FirstRanker.com
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The name of Carbon atom
next to the functional group
—COOH of a Fatty acid is «,
next Carbonis f3,vy,0,€
and so onn.

T . —

Carbon atoms from
Methyl(-CH3) group at
non polar end(w) of a
fatty acid are numbered
as w1,w2,w3 and so onn.
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Stearic acid CI8:0

TG~
T—O—=T
I—0—=T
I—o0—T
H!ﬁIH
I—o—I
T—0O—T
IT—O0—T
IT—o0—T
T——T
I—0—T
I—0O—T
AR S PER
I—o0—T
I—O—T
I—0—T
T—O—I
T

Oleic acid Cl8:1

oS
\
c\
Ty 0 il
IrI—O0—T
T—4O— T
I—O—T
E—C—TT
I—O—1T
=11
I—o0
I—o
I'—oO—I
I—o—I
L= ty==
r—O—xT
L m—) —=
s e ) i T
IL—o—zT
T—0O—T
7 13

Linoleic acid Cli8:2

I—O—T
I—o—I
T—O—T
|
I—0—I
1 ) & i
L=
T—O—1
e b
I—o
I—u—=I
-0
II—o
I—QO—I
I—o—=I
I—ou—I
I—o—T
I—O—T
= =

Linolenic acid Ci8:3

) = T
I—u—'xT
E == e T
I—-O0— T
P Sl e =
A Bt 0 Frpplton
IT—y— I
I—oO
I—o
I—O— T
i (&
i Segend 5]
Tl =T
P Bl &
I—0
=) ==
L—0—I

Fatty Acid Nomenclature

www.FirstRanker.com
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FA Nomenclature is Based On

Chain length
e Number of Carbon atoms in FA
Number and Position of Double

bonds

e Position of double bond from
Methyl/Omega or Carboxyl/Delta end

Short Hand Representations
of Fatty acids

www.FirstRanker.com
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Short Hand Representations
of Fatty acids:

ePalmitic Acid (16:0)
ePalmitoleic acid (16:1;9)

First digit stands for total number of
carbon atoms in the fatty acid.

Second digit designates number of

double bonds.

Third digit onwards indicates the
position of double bonds.

Fatty-acid Nomenclature

Named according to chain length
°(C18

H g H g H g H g H g H g H g H g

HsC C C C C C C C C V/
3 \E/ \E/ N e N \E/ \E/ \[:/ \E/ \E)]

C C
H 7 H g H g Hy H oy H g Hy H g o

www.FirstRanker.com
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Fatty-acid Nomenclature

Named according to the number of

double bonds
e(C18:0

I R e e e

HEE\E/E\E/E\E/E\E/E\E/E\E/E\E/E\ /E /)]

R L e i e i oM

Common name:
Stearic acid

Fatty-acid Nomenclature

Named according to the number of
double bonds

e(C18:1

H o Ho Hy H H 9 Hy H 7 H
H3l < /[:\ /E\ /[:\ /E% AL /E\ /E\ /E\//D
C C C C C C [:\
Rl v dgrn g Hy Hy  Hy OH

Common name:
Oleic acid

www.FirstRanker.com
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Fatty-acid Nomenclature

Named according to the number of
double bonds

e C18:2

Hoy Hy H H
L

H3l < /[:\ IR ':?E\ /%/\/E\ L /E\/)]
C C C C C C C II\
Hy Hy H Hy H Hy Hy  Hy OH

Common name:
Linoleic acid

Fatty-acid Nomenclature

Named according to the number of

double bonds

e C18:3
H Hz H H Hz HZ HZ HZ
Hal o, L /E\E»{/E\E/E%c /E\E/E\E/E\ /E\.E//[l
i ol M e o

Common name:
Linolenic acid

www.FirstRanker.com
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Omega System Nomenclature

* Named according to the
location of the first double bond from the
non-carboxyl Methyl end (count from the

Methyl end /Omega end o)
H Hz H H Hz HZ HZ H2
Hal < /[:*‘\\ A 4"[:\ /E% 2 G NG NG RN /)]
o %
Hog vl H Hog et Wl vl OH

H 9 H 9 H 7 E H 7 H 7 H 7 H 7

H 2l C C C
3 \E/ \E/ \[:/ \E/

gy iyl el OH
Omega 9 or n-9 fatty acid

H oy Ho H H H 7 H g H 7 H
Hal < L« /E\E')E\E/E%E /E\E/E\E/E\E/E\E/)]
Hy Hy H Hy H Hy  Hy Hy i

H2 L L \MNZ\/irSI;Imr mI-|2 H2 Hz \I]H
Omega 3 or n—3 fatty acid
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eStearic acid (18:0)

*Oleic acid (18:1;9)

eLinoleic acid (18:2;9,12)

eLinolenic acid (18:3;9,12,15)

eArachidonic acid
(20:4;35,8,11,14)

—

A Fatty acid may also be designatec
as :

Linoleic acid (18C;A9'2)
Linolenic acid (18C;A9215)
A indicates from COQOH end.

9,12,15 are double bond
positions from delta end.

www.FirstRanker.com
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Short Hand Presentation of FA
14:0 Myristic acid
16:0 Palmitic acid
18:0 Stearic acid
18:1 cis A9 Oleic acid (w9)
18:2 cisA9*2 Linoleic acid(w6)
18:3 cisA9>5 o-Linolenic acid (w3)
20:4 cisA>3114 Arachidonic acid(w6)
20:5 cisA>311417 Eicosapentaenoic acid(w3 )

Omega Series Fatty Acids

www.FirstRanker.com
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— Omega Fatty Acids

*Omega Fatty acids are Unsaturated
Fatty acids (UFAs)

°In whom the position of double
bond is counted from Omega
end/Methyl end as(w) carbon atom

*Terminal Methyl group is w1

Classification/Types
Of
Omega Fatty Acids
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Types Of Omega Fatty acids

w3 Fatty acids
w6 Fatty acids
w7 Fatty acids
w9 Fatty acids

/ e —

Omega Classification of
Fatty acids is used frequently
in

eNutrition and Clinical
practice.
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Omega 3 Fatty Acids

~ Omega 3 Fatty Acids

Fatty acids having their
first double bond at

w3 carbon atom are
Omega 3 Fatty acids.
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Examples of w3 Fatty acids

Linolenic (18:3;9,12,15) (w3)
Timnodonic/EPA
(20:5;5,8,11,14,17) (w3)

Clupanodonic acid/(Docosa
Pentaenoic Acid): (DPA)

(C22:5;7,10,13,16,19 )(w3)

Cervonic/Docosa Hexaenoic Acid
(DHA)(22:6;4,7,10,13,16,19) (w3)

O
g:(H) 12 14 16 (|3‘ o end
o 10\/\/\/\/18
8‘/ 11 13 15 17 \OH
HC 7
|
HC 6 ]
. > ,
CH, @ end
5 ‘\ 4 3/
c—=CH
H
COOH—(CGH ) —CH—CH—CH —CRhH—CH—CH.—CH—CH—CH.—CH
| 2/7 2 = 2 | 3
Carboxyl end Methyl end
(ox end) (o end)

Alpha-linolenic acid (18:3,® 3)

N

18 carbons 3 double Omega-3
long bonds fatty acid

(b) www.FirstRanker.com
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Omega 3 Fatty acids are
PUFAs

Not biosynthesized in
human body.

Nutritionally essential Fatty
acids.

They have to be taken
essentially through diet .

Dietary Sources Of
Omega 3 Fatty Acids
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Omega 3 Fatty acids are richly
present In:

oGreen leaves
eAlgae

eFishes

eAnimal Meat
eNatural Plant Oils

Dietary rich sources of

Omega-3 Fatty acids
Are Fish and Fish oils:

eDocosahexaenoic acid
(DHA)/Cervonic acid

*Eicosapentaenoic acid

(EPA)/Timnodonic acid

www.FirstRanker.com
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Functions Of Omega 3 FAs

Omega 3 Fatty acids are component
of cell biomembranes.

Omega 3 Fatty acids are more
associated to Human brain.

Helpful in growth ,development
and functioning of brain.

Thus Omega 3 fatty
acids plays good role in

Developing mental
well being of infants

and adults.
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Since Omega 3 Fatty Acids
are PUFAS
They are easily
metabolizable in human

body

* Omega 3 Fatty acids Reduces risk of
heart disease:

By stimulating Prostaglandins
and Prostacyclin's that reduces
Platelet aggregation.

*Which reduces blood clotting
and Thrombus formation.

www.FirstRanker.com
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.. s

Omega 3 Fatty acids have
pleiotropic effects(more than on
effect):

eCardio protective effect
- Lowers Blood pressure
- Anti-Inflammatory
- Anti-Atherogenic
» Anti-Thrombotic

Thus Fish Eaters has good

Brain development with
an efficient nervous
function.

Protected from Heart
attacks.

www.FirstRanker.com
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Deficiency Of Omega 3 Fatty acids

Deficit of omega 3 fatty acids affect
the normal growth ,development
and functioning of brain.

Persons may suffer from mental
illness like:

eDepression
eAttention deficit
eDementia

.. s

Deficiency of Omega 3 Fatty
acids :

eAlters the cell membrane
structure.

eIncreases the risk of heart
attack.

www.FirstRanker.com
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/X/

Omega 6 Fatty Acids

*Omega 6 Fatty Acids: These fatty
acids has their first double bond at
w6 carbon atom.

°*Examples of w6 Fatty acids:
*Linoleic acid(18:2;9,12) (w6)
*Arachidonic acid(20:4;5,8,11,14) (w6)

Essential fatty acids

/W\/\u;/

HC 30 o end

| ||
HC o O

COOH—(CH,),— CH=CH—CH,—CH=CH—(CH,),— (|3H3
|

Carboxyl end Methyl end

(o end) (0 end)
Linoleic acud}‘ , ®6)

18 carbons 2 double Omega-6

long bonds fatty acid

(a) www.FirstRanker.com
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Omega 7 Fatty Acids

Omega 7 Fatty Acids fatty acids
has their first double bond at w7
carbon atom.

Palmitoleic acid (C16:1;9) (w7)

_ —
Omega 9 Fatty Acids

Omega 9 Fatty Acids: These fatty
acids has their first double bond at
w9 carbon atom.

Examples of w9 fatty acids:
Oleic acid (C18:1;9)(w9)
Nervonic acid (C24:1;9)(w9)

w rstRanker.com
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Classification Schemes for Fatty Acid Residues Present in Triacylglycerols

B 0 e - e e B e e e B B e e B e e e B e e e B e B e
1 L P Vo P P T Py P P Wy S A ey

Poly Unsaturated Fatty Acids
(PUFAS)

www.FirstRanker.com
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" Dietary Rich Sources O
PUFAs

PUFAs are nutritionally
essential since they are not
biosynthesized by human beings

Hence Human beings should take
dietary Lipids to get essential
Fatty acids.

Rich sources of dietary
essential PUFAs are:

*Vegetable Oils
eFish and Fish oils

°Green Leaves, Algae

www.FirstRanker.com
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Arachidonic acid(PUFA)
can be synthesized from
Linoleic acid(PUFA) in
human body.

Proper Requirement
Of Fatty Acids To Human Body

www.FirstRanker.com
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It is ideal to consume ratio of:
1P . 1 : 1
SFA MUFA PUFAs

respectively from the diet to
maintain good health.

/ — —

Naturally there is no single oil
which has all 3 types of fatty
acids in ideal proportion.

Hence it is always advisable to
mix a combination of oils
and consume.

www.FirstRanker.com
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Oils Rich In Oils rich in Oils rich in
SFAs MUFASs PUFAs

Flax seeds/

www.FirstRanker.com www.FirstRanker.com

Olive Oil (75%)

Linseed Oil
Palm QOil Sunflower Oil  Soya /Safflower
(85%) Oil
Butter Ground nut / Almond Oil
Pea nut Oil
Animal Fat Almond Oil Rice Bran
Sesame Oil Walnuts Oil
Beef Fat (Tallow Corn Oil
Fat) 50%
Lard (Pork Fat) Marine Fish
40%

Butter

Milk, whole

Beef,
ground

Egg

Chicken,
breast

Turkey

Tuna, water
packed

Salmon,
Chinook

Cashews
Olive oil
Sesame oil
Corn oil
Walnuts
Safflower oil

Canola oil

|
o o

sl st
T )
32 o
20

17
. w
=
- S
I S
]
| 59 30

20 40_ 60 |
PerceY458 BRA BTSN fat kcals

80 100

Key:

Il SFA
B MUFA
W PUFA




:l », FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

Comparison of Dietary Fats

DIETARY FAT
Canola ol
Safflower il
Flaxseed ol
Sunflower oil
Corn il
Olive oil
Soybean i
Peanu! ol
Cottonseed il
Lord
Palm oil
Butter
Coconut ol
SATURATED FAT POLYUNSATURATED FAT MONOUNSATURATED FAT
B linoleic ocid W alpha-finolenic acid oleic oeid |
(onomege-b fattyocid) ~ (onomeger3 foryocd)  (on omegar faty odd)
*Troce Fatty ocid content normalized fo 100%
Fatty Acids Carbons | Double Abbreviation Source
bonds
Acetic 2 0 2:0 bacterial metabolism
Propionic 3 0 3:0 bacterial metabolism
Butyric 4 0 4:0 butterfat
Caproic 6 0 6:0 butterfat
Caprylic 8 0 8:0 coconut oil
Capric 10 0 10:0 coconut oil
Lauric 12 0 12:0 coconut oil
Myristic 14 0 14:0 palm kernel oll
Palmitic 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 oll
Linoleic 18 2 18:2 grape seed oil
Linelenic 18 3 18:3 flaxseed (linseed) oil
Arachidonic |20 4 Aol vl peanut oil, fish oil
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Functions/Role/Significance
Of Fatty Acids/PUFAS

/_X/

1.Secondary Source Of Energy

www.FirstRanker.com



:l » FirstRanker.com
A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

Fatty acids/PUFAs are essential
components of different forms of
simple and compound lipids.

Fatty acids are highly reduced
compounds.

Oxidation of FAs in the body
provide secondary source of

energy (ATP).

2.Components Of Biomembranes

www.FirstRanker.com



FFFFFF

=

PUFAs are component of
Phospholipids.

Since the second Fatty acid in
Phospholipid is mostly PUFA.

PUFAs are important
constituents of biomembranes
of every body cell and cell
organelles.

PUFAs of membrane play
role in:(Less compact)

*Membrane fluidity
*Selective permeability
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3.PUFAs Lower Blood Cholesterol
Levels

Essential Fatty acids lower
the serum levels of Cholesterol.

By esterifying Cholesterol.

Cholesterol ester is later
degraded and excreted out
through feces via bile.

w rstRanker.com
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4.PUFA Precursor for Eicosanoid
Biosynthesis

Arachidonic acid (20
Carbon PUFA) is a

precursor for
biosynthesis of various

Eicosanoids.

www.FirstRanker.com
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P

5.Structural Component Of Organs

P

PUFAs has role in Brain
development and its
functions.

Maintains the viability of
islet cells of Pancreas.

www.FirstRanker.com
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Essential fatty acids are
structural components of
gonads.

L.ionlenic acid increases
Vvision.

Essential fatty acids prevents
Fatty Liver.

By helping in formation of
Lipoproteins and mobilizing
out the Lipids from Liver.

www.FirstRanker.com
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PUFAs prevents early ageing.
EFAs Prolongs Clotting time.

6.PUFAs Protect Heart

www.FirstRanker.com
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Dietary PUFAs are easily
metabolized in the body.

Since the double bonds are unstable
and easily cleavable.

PUFAs do not get accumulated in
the blood arteries and capillaries.

Thus PUFAs have low risk of
Atherosclerosis and Cardio
vascular disorders.

Deficiency Of PUFAs
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Deficiency Of PUFAs is Rare.
May be Suffered by:

Infants :Not fed with natural milk
and natural food items.

But fed with formula diets which
have low fat content.

P —

Adults : Eating poor diet not
containing PUFAs for long periods.

Phrynoderma /Toad Skin is due
to PUFA deficiency.

www.FirstRanker.com
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Phrynoderma /Toad Skin Symptoms
The skin becomes dry with lesions
(Scaly Dermatitis).

Presence of horny erruptions on the
posterior and lateral parts of limbs,
back and Buttock.

Loss of hair
Poor wound healing

Deficiency of Essential Fatty acids :

Affects every cell ,organ and
system

*Growth retardation
*Problems with reproduction
*Skin lesions

*Kidney and Liver disorders

al

Aicnrﬂ norg
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Transportation Of Fatty Acids
Through Blood Circulation

Fatty acids Transportation In body

»More than 90% of the fatty acids
found in plasma are in the form of
Fatty acid esters.

e Fatty acids are in bound form as:
e Triacylglycerol
e Cholesteryl esters

= Phospholipids

www.FirstRanker.com
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Bound form of Fatty acids

are Transported
through various
Lipoproteins.

Unesterified/Free Fatty acids
are very less amount in body.

FFA are transported in the
blood circulation in association

with Albumin.

www.FirstRanker.com
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Properties Of Fatty Acids

Solubility Of Fatty acids:

Solubility of Fatty acids depends upon
The hydrocarbon chain length

Fatty acids with small chain length
are more soluble.

www.FirstRanker.com
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Solubility of Fatty
acids decreases

With increase in Fatty
acid hydrocarbon
chain length.

Acetic acid most simplest fatty
acid is soluble in water.

Palmitic acid ,Stearic acid are
insoluble in water.

www.FirstRanker.com



EEEEEEEEEEEEEEEEE

www.FirstRanker.com

et
Melting Point Of Fatty acids:

Melting point of a Fatty acid
depends upon:

e Chain length of FA

e Nature of bonds in hydro
carbon chain of FA.

e

*Short and unsaturated
Fatty acids has low
melting point.

*Long and Saturated Fatty
acids are has high melting
point.
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o
Thus melting point of
Fatty acids(FAs):

eIncreases with increase
in chain length of FAs.

eDecreases with decrease
in chain length of FAs.

Melting Points

Affected by chain length
e Longer chain = higher melting temp

Fatty acid: C12:0 C14:0 C16:0 C18:0 C20:0
Melting point: 44°C 58°C 63°C 72°C 77°C

www.FirstRanker.com
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liquid at
room temp

semisolid at
room temp

solid at
room temp

Structures and Melting Points of Saturated Fatty Acids

Table 18.1 Structures and Melting Points of Common Fatty Acids
Carbon Melting
M Atoms Structure Poimt () SMIree
Saturated Fatty Acids
0
|
Capric acid 100 R R T 32 Saw palmeito
O
Il
Lauric acid 12 MWDH 43 Coconut
]
I

Myristic acid 14 e I e N P S i 54 MWutme

¥ OH E

(]
I
s OH !
O
[
Stearic acid iR WW%GH 6 Animal far
)
7 |
Arachidic acid 20) i i 76 Peanut oil,
OH vegetable and
Tish oil=s

www.FirstRanker.com
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Melting
Number point
of carbons Common name Systematic name Structure e
Saturated
12 lauric acid dodecanoic acid COOH 44
N N N N N
14 myristic acid tetradecanoic acid COOH 58
SN S A O i T
16 palmitic acid hexadecanoic acid COOH 63
N N TN NN S N
18 stearic acid octadecanoic acid COOH 69
/\/\/W\/W\/
20 arachidic acid eicosanoic acid /\/\/\/,\/\/\/\/WCOOH 77
Unsaturated
16 palmitoleic acid (9Z)-hexadecenoic acid /\/\)/\/WVCOOH 0
18 oleic acid (9Z)-octadecenoic acid /\N\f\/\A/\/COOH 13
18 linoleic acid (9Z.127 )-octadecadienoic acid e _ COOH -5
S
18 linolenic acid (9Z.12Z.15Z)-octadecatrienoic acid _ _ COOH -11
20 arachidonic acid (5Z.8Z.11Z.14Z)-eicosatetraenoic acid MOH -50
20 EPA (5Z,8Z.11Z,14Z.17Z )-eicosapentaenoic acid COOH -50

Melting Points

* Affected by number of double bonds
* More saturated = higher melting temp

Fatty acid: C18:0 C18:1 C18:2 C18:3
Melting point: 72°C 16°C -5°C -11°C

www.FirstRanker.com
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Structures and Melting Points of Unsaturated Fatty Acids

Table 18.1 Structures and Melting Points of Common Fatty Acids (Continued)

Carhon Melting
MName Atoms Structure Point (°C) Source
Monounsaturated Faity Acids
1
Palmitoleic acid 16 e P O W e e e o N OH 1] Butter
1
Oleic acid 15 Wﬂﬂ 13 Olives, com
Polyunsaturated Fadty Acids
1
Linoleic acid 18 e e et e -9 Sovbean,
OH safflower,
) sunflower
|
Linolenic acid 18 = — e S N R =17 Com
olenic acl B TE B TS OH
1
Arachidonic acid 20 m—v—v—v—wﬂﬂ =30 Prostaglandins
Melting Point and Fatty Acid Composition of Some
Fats and Oils
Fat or Qil (m.p.)
Beef tallow (42°C) |
Butter (32°C) |
Coconut (25°C)
Olive (-6°C) |
Canola (-10°C) § -
Soybean (-16°C) |
Sunflower (-18°C) | —
Safflower (-18°C)
Corn (-20°C) | - =
90 100

0 10 20 30 40 50 60 70 80

Bl e a1 a a1 AT, Talw s TE{]

© Polyunsatuvated-istMargwasaturated [ Saturated

Timberake, Gansral, Organic, and Biological Chemigiry. Copyright £ Pearson Education Inc., publishing &8 Benjamin Cummings
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Saturated Fatty acids has
straight and extended
conformation which can be

packed into compact structure.

More heat energy is required to
remove the compact structures
of Saturated Fats.

\77 =

—

Unsaturated fatty acids has
rigid bends in its structure hence
not packed compactly.

Less heat energy is required to
separate these less compact
Unsaturated fatty acids.

www.FirstRanker.com
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Membrane Lipids are fluid by
consistency as they are more
composed of unsaturated
fatty acids.

Storage Lipids which are
anhydrous has Long saturated
Fatty acids.

Significance Of -COOH group
Of Fatty Acids

www.FirstRanker.com
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Saponification /Salt Formation

The Carboxyl groups of Fatty acids
reacts with strong Alkalies
KOH/NaOH

To form their Salts which are
Soaps.

This property is used for
commercial manufacture of
Soaps.

Ester Formation

The Carboxyl group of Fatty
acids reacts with Hydroxyl
groups of Alcohols
Glycerol/Sphingosine)

To form Esters bonds, of Simple

.
f WWW.FirstRanker.comf
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Fatty acids get esterified with Alcohols
to form various simple and compound
Lipids:

*Triacylglycerol

*Waxes: Cholesterol ester
Phospholipids

*Glycolipids

eLipoproteins

Hydrogenation Of Fatty Acids

Hydrogenation of Fatty
acids is a conversion of

Double bonds of a
unsaturated fatty acid to

single saturated bonds.

www.FirstRanker.com
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/

Thus process of
Hydrogenation transforms
Unsaturated Fatty acids
to Saturated Fatty acids.

\\ ,,/

P —

/

The process of
Hydrogenation also
transforms naturally
occurring Cis Fatty acids
to Trans Fatty acids.

www.FirstRanker.com
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. Halogenation Of Fatty acids

Adding Halogens like
Cl, Br or I at double
bonds of UFAs and

making saturated.

/
Ay A A A A i

=

The number of Halogen
atom taken up are
dependent on the
number of double
bonds in the structure
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Significance Of Halogenation

Halogenation of fatty
acids is an index of
assessing the degree
of unsaturation

Iodine Number is a process of
Halogenation which checks the

content of SFA and PUFAs of
Fats and Oils.

SFA has zero Iodine number.
PUFAs has high Iodine number.
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Geometric Isomerism Of
Unsaturated Fatty acids

Depending on orientation of
atoms or groups around the
axis of double bonds.

*Cis form of Fatty acids
*Trans form of Fatty acids

www.FirstRanker.com
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Cis Form Fatty acids

Most naturally occurring
UFAs are of cis form.

The groups around double
bond are on same side.

All Cis FA has an angle of 120
degree at the double bond.

Cis forms are L shaped
structures

(due to bend /kink in structure).

www.FirstRanker.com
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Phospholipids of biological
membranes contain Cis form
of fatty acids which has
kinks/bents .

This prevent compact packing
of fatty acid chains and are
responsible for the fluidity of
membranes.

— All-Cis Fatty acids
Good for Health

Human body contain Enzyme system to
metabolize Cis form of Fatty acids.

Cis forms when ingested through food are
easily metabolized and does not retain in

the body.

Hence good for health and no risk of
Atherosclerosis and CVD.

All Cis form of fatty acids are unstable

£ £

www.FirstRanker.com
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Trans Form Of Fatty acids

Trans fatty acid structures are
straight and has no bend.

The groups around the double
bonds are on opposite sides.

Trans form of fatty acids are
stable and less metabolizable.

Named According to Location of H's
e Cis or trans fatty acids

(Olelc aCId) www.FirstRanker.com (E|a|d|c ac|d)



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

Cis and Trans Fatty Acids

g il ] Ho::: Mgty o)
H3l < /E\E/E\ A /E=E\E/E\ /E\E/E\ PEN
H 9 Hy Hy H 9 Hp Hy  Hy H 7 H

X
ik OH
Al Ho H o H g H
A
IO X
XY _
/C) O\ga/
Ve
/O XNV
— GO
e
@ [
Cis Fatty Acids
HHHHHHHH 0
.F;.' [T RESER I e (Rt ] A | ,.-.,.':'-"
% 3 ,"“H# >, L-C-C-C-C-C-C-C-C
O R B L RR RS i o
% C-C-C-C-C-C-C-C-C HH;; Ml e
S bbb bbbk o Yl R
ﬁi}tﬁ !
'b‘*ﬁ-':j“? Linoleic acid, & polyunsaturated fatty acid.
f« T Both double bonds are £7s.
R
4 "
=

Oleic acid, & monounsaturated fatty acid.
Mote that the double bond is &75; this is
the commaon natural configuration,

www.FirstRanker.com
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*Trans form of Fatty acids

el.ess occur in natural

foods.

eObtained as byproducts of
Hydrogenation of oils.

* More content of Trans Fatty acids are
found in processed foods viz:

e Hydrogenated QOils (Vanaspati Dalda)
Ghee

e Margarine

e Bakery products /Fast foods

* Deeply Fried recipes in Oils which
are prepared in repeatedly heated
oils.
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cis arrangement

(a) cis polyunsaturated fatty acid

(b) trans polyunsaturated fatty acid

@ 20 Pe

CHICHLCH,  CHICHJCO0H  H  CHlCh] COOH
N \_/

— =
/\ g N
K CHOHE

Olelc acid Elaidic acid

www.FirstRanker.com
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trans-Oleic acid

HO

cis-Oleic acid

Trans Fatty Acids
Detrimental to Health

www.FirstRanker.com
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Not Metabolized Easily

Human body has no Enzyme system to
metabolize the Trans Fatty acids.

Foods ingested with rich concentration of
Trans fatty acids do not get metabolized.

Trans fatty acids get retained in body
tissues, blood vessels(harden the blood
vessels).

They increases risk of Atherosclerosis.
Block or reduce the blood supply to

tissues.

Trans fatty acids increases
risk of :

eAtherosclerosis

eCardio Vascular disorders:
e Ischemia
e Myocardial Infarction

oStroke(Brain attack)

www.FirstRanker.com
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Study Of Derived Lipids
Alcohols

/X/

Alcohols Involved In
Lipid Structures
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3 Alcohols Involved In Lipids

1. Glycerol
(C3-Trihydric Alcohol)

2. Sphingol/Sphingosine
(C18-Dihydric Alcohol)

3. Cholesterol
(C27-Monohydric Alcohol)

Alcohols Of Lipids
Are
Classified
As
Derived Lipids
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" Glycerol/ Glycerin

Glycerol |C3 |isa POLYOL

Glycerol is chemically Trihydric
Alcohol (3 -OH groups)

In human body Glyceraldehyde
on reduction gives Glycerol.

Figure 1. Structure of Glycerol

H
I-I—'[!J—{}H
I I—'L! —OH
[ I—l'!l—{}i |

I

www.FirstRanker.com
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“*Glycerol is a backbone of
Glycerol based Lipids viz:

< Triacylglycerol
< Glycerophospholipids

Glycerol is a
Derived Lipid

Obtained from
Hydrolysis of Simple
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SPHINGOSINE/SPHINGOL
P

*Sphingosine is a C18, complex
Dihydric, Amino alcohol.

*Serine provides NH2 group of
Sphingosine.
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Sphingosine

CH.(CH,),,CH=CH-CH-OH

CH-NH,

CH~OH

/

P o : ‘
What Is a Ceramide?

A Fatty acid linked to an
amino group of Sphingosine

With an amide linkage form
a Ceramide.

www.FirstRanker.com
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Ceramide if linked to Phosphate
and Nitrogenous groups forms
Sphingophospholipids.

Ceramide linked to Carbohydrate
moieties form Glycolipids.

Sphingosine forms
Sphingolipids /Compound
Lipids with Alcohol Sphingol

Examples of Sphingolipids:
Sphingophospholipids

»Glycolipids
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Single sugar residue Oligosaccharide resi/
/ \

Sphingosine backbone / \O
o /o ]
H 0 S O
NH=— NH=— 0/\'
/ / K |
0= O ¢ 0= uOH 0= |
:ﬂ\ N— \ N e
R | R Py |
i \ oy e \ Phosphoethanolamine 0 OH
Fatty acd Phosphocholine group \ OH
residue group /~1
0 X—-OH
X
( oH
\
T
OH
o/\
( ‘ \OP
OH
Sphingosine A Ceramide A Sphingomyelin A Sphingomyelin A Cerebroside A Ganglioside

i —

*Sphingosine is a derived
Lipid.

*Obtained from Hydrolysis
of Sphingolipids

www.FirstRanker.com
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