
PHYSICAL PROPERTIES

1. State
 Fats containing saturated fatty acids are solid at ordinary room temperature.

 The animal fats belong to this category.

 Most plant fats, on the contrary, possess unsaturated fatty acids and are, henceforth, liquid

at room temperature.

2. Colour, Odour and Taste
 When pure, the fats are colourless, virtually odourless and possess an

extremely bland taste.

 They are capable of absorbing a variety of odours and hence flavour during storage. For

the same reason, a house wife knows that the flavour of an onion quickly permeates butter

that is stored with it in a refrigerator. In some cases, however, this absorbing property of

fats is of advantage. For example, the perfumes of some flowers can be isolated by placing

their petals in contact with the fat for a certain period, then extracting the fat with alcohol

and concentrating the essence.

3. Solubility
 The fats are, however, only sparingly soluble in water. These are, therefore, described as

hydrophobic in contrast to the water-soluble or hydrophilic substances like many

carbohydrates and proteins.

 However, these are freely soluble in organic solvents like chloroform, ether, acetone and

benzene. These solvents, as they dissolve fats in them, are also known as‘ fat solvents’.

 The solubility of the fatty acids in organic solvents, in fact, decreases with the increase of

chain length.













CHEMICAL PROPERTIES

1. Hydrolysis
The fats are hydrolyzed by the enzymes lipases to yield fatty acids and glycerol. The lipases catalyze
this reaction at a slightly alkaline pH (7.5 – 8.5) in a stepwise manner. The fats first split to produce
diglycerides, part of these are then split to monoglycerides. Finally, part of the monoglycerides split
to yield fatty acid and glycerol.
.



2. Saponification
 The hydrolysis of fats by alkali is called saponification.

This reaction results in the formation of glycerol and salts 

of fatty acids which are called soaps.

The soaps are of two types : hard and soft.

Hard soaps

such as the common bar soaps are the sodium salts of the 

higher fatty acids.

Soft soaps

are the potassium salts of higher fatty acids and are marketed 

as semisolids or pastes.

 The fatty acid salts of calcium, magnesium, zinc and

lead are, however, insoluble in water. Calcium soaps

are used industrially as lubricating greases. Zinc soaps

are employed in the manufacture of talcum powder and

other cosmetics. Lead and magnesium soaps are used

in paints industry to hasten the process of drying



When greasy dirt is mixed with soapy water, the soap molecules arrange themselves into
tiny clusters called micelles.

The water-loving (hydrophilic) part of the soap molecules sticks to the water and points
outwards, forming the outer surface of the micelle.

The oil-loving (hydrophobic) parts stick to the oil and trap oil in the center where it can't
come into contact with the water. With the oil tucked safely in the center, the micelle is
soluble in water. As the soapy water is rinsed away the greasy dirt goes along with it.





















REACTIONS INVOLVING DOUBLE BOND

1. Hydrogenation

 Unsaturated fatty acids, either free or combined in lipids, react with gaseous

hydrogen to yield the saturated fatty acids.

 The reaction is catalyzed by platinum, palladium or nickel. The addition of

hydrogen takes place at the C—C double bond (s).

 Thus, 1 mole of oleic, linoleic or linolenic acid reacts with 1, 2 or 3 moles

of hydrogen respectively to form stearic acid.

This reaction is of great commercial importance since it permits transformation
of inexpensive and unsaturated liquid vegetable fats into solid fats. The latter are used in
the manufacture of candles, vegetable shortenings and of oleomargarine.



2. Halogenation

Unsaturated fatty acids and their esters can take up halogens like Br2 and I2 at their double
bond (s) at room temperature in acetic acid or methanol solution.



3. Oxidation

Unsaturated fatty acids are susceptible to oxidation at their double bonds. Oxidation may 
be carried with ozone or KMnO4.

(a) With ozone – An unstable ozonide is formed which later cleaves by water to give rise to 
2 aldehydic groups
.



(b) With KMnO4 – Under mild conditions, the glycols are formed at the sites of double 
bonds.

Under vigorous conditions, the same reagent cleaves the molecule at the double bond
and oxidizes the terminal portions to the carboxyl group





REACTION INVOLVING OH GROUPS 

Dehydration (Acrolein test)
Fats, when heated in the presence of a dehydrating agent, NaHSO4 or KHSO4 produce an
unsaturated aldehyde called acrolein from the glycerol moiety.

Acrolein is easily recognized by its pungent odour and thus forms the basis of the test for
the presence of glycerol in fat molecule



Acid value refers to the amount of "free"
fatty acids in the oil/fat.
Saponification value refers to the amount of
esters that can be hydrolysed and turned
into soap.
Both these values are given as mg KOH per g
of oil or fat



























































Sialic acid is a generic term for the N- or O-substituted derivatives of neuraminic acid,
a monosaccharide with a nine-carbon backbone. It is also the name for the most
common member of this group, N-acetylneuraminic acid (Neu5Ac or NANA).

Lipid rafts are subdomains of the plasma membrane that contain high concentrations of
cholesterol and glycosphingolipids. They exist as distinct liquid-ordered regions of the
membrane that are resistant to extraction with nonionic detergents.

https://en.wikipedia.org/wiki/Neuraminic_acid
https://en.wikipedia.org/wiki/Monosaccharide
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/N-acetylneuraminic_acid


















AMPHIPATHIC LIPIDS SELF-ORIENT AT OIL:WATER INTERFACES

•They Form Membranes, Micelles, Liposomes, & Emulsions

• In general, lipids are insoluble in water since they contain a predominance of non-polar

(hydrocarbon) groups. However, fatty acids, phospholipids, sphingolipids, bile salts, and,

to a lesser extent, cholesterol contain polar groups. Therefore, part of the molecule is

hydrophobic, or water-insoluble; and part is hydrophilic or water-soluble. Such molecules

are described as amphipathic. They become oriented at oil : water interfaces with the

polar group in the water phase and the nonpolar group in the oil phase.

•A bilayer of such amphipathic lipids has been regarded as a basic structure in biologic

membranes

•When a critical concentration of these lipids is present in an aqueous medium, they form

micelles.

•Aggregations of bile salts into micelles and liposomes and the formation of mixed micelles

with the products of fat digestion are important in facilitating absorption of lipids

•Liposomes may be formed by sonicating an amphipathic lipid in an aqueous medium.

They consist of spheres of lipid bilayers that enclose part of the aqueous medium. They

are of potential clinical use—particularly when combined with tissue specific antibodies—

as carriers of drugs in the circulation, targeted to specific organs, eg, in cancer therapy.

• In addition, they are being used for gene transfer into vascular cells and as carriers for

topical and transdermal delivery of drugs and cosmetics.



•Emulsions are much larger particles, formed usually by nonpolar lipids in an aqueous

medium. These are stabilized by emulsifying agents such as amphipathic lipids (eg, lecithin),

which form a surface layer separating the main bulk of the nonpolar material from the

aqueous phase


