Assortrnent of dietary oils (liquids) and
fats {solids} Oils have a lower melting
pont because they contain unsaturated
fatty acids These lower the level of
cholesterol in the blood
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When linoleic and linolenic fatty 0

acids were first discovered to be
esseritial nutrients in 1923, they
were originally designated as
Vitamin F. Like vitamins, they give
nise to deficiency disorders when
absent from the diet. However, later
work showed that they are better
classified with the fats than with
he vitamins.

The iodine number of a fat is
defined as the number of grams
of iodine which reacts with
100 g of fat.
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Essential fatty acids must be obtained in the d; ot

The body is able to

synthesize the required saturated and mop,,. -
ble to make two polyunsar,

'l\;nural

acids from other precursors, but is una

linoleic acid and linolenic acid. Their structures are as follows-
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linoleic acid (omega-6-fatty acid)
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a-6 and omega-3 fatty acids refer to the position of the f :
ediog

cule relative to the terminal —CH, group. This js e
omega (the last letter in the Greek alphabet), to represent its distance from the

~ COOH group. These structures (as condensed formulas) are given in Tabje
Lok

cid (omega-3-fatty acid) CH,CH,(CH=CHCH,),(cH,

linolenic a

The terms omeg,
bond in the mole

the 1B Data booklet.

Because they cannot be made in the body, these fatty acids must be obtaineg
the diet and are therefore known as essential fatty acids. They are obtaineg 2
plant and fish sources, for example, shellfish, leafy vegetables, canolg o) e
flaxseed oil. It has been shown that they play a part in many metabolic E
including the synthesis of a group of lipids called prostaglandins which are
involved in processes such as lowering blood pressure. As mentioned earlier it
section, there is also now evidence that these fatty acids, especially omega-3.fyy
acids, play a role in lowering LDL cholesterol and hence help to protect P

heart disease.

Determination of the degree of unsaturation in a fat uses iogine

Unsaturated fatty acids are able to undergo addition reactions, by breaking the
double bond and adding incoming groups to the new bonding positions created
on the carbon atoms. (This is a characteristic reaction of alkenes, described in
Chapter 10.) Iodine (I,) is able to react with unsaturated fats in this way.
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The equation shows that one mole of iodine will react with each mole of double

bonds in the fat. Therefore the higher the number of double bonds per molecule,

the larger the amount of iodine that can react. This is expressed as the iodine

number, defined as the number of grams of iodine which reacts with 100 grams of

fat. Tt is therefore a measure of the amount of unsaturation in the fat.

Determination of the iodine number of a fat usually involves reacting a knows
amount of the fat with a known amount of iodine and waiting for the reaction t0
be completed. The amount of excess iodine remaining can then be calculated by
titration with Na,$,0;,(aq) from which the reacted iodine can be determined 4

Worked example _L e
ber of Iinﬂlﬂ‘_

Linoleic acid has the formula C,;H,,0,. Determine the iodine num
acid.

Solution
The formula for linoleic acid can be expressed as C,-Hy, COOH, from
can deduce that it has two carbon—carbon double bonds.

whiL'h we




