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IMPORTANT NOTE. It is essential that BS 684 : Part 0, which is published separately, be read in conjunction with this Section.

Foreword

This revision of Section 2.10 of BS 684 has been prepared
under the direction of the Food and Agriculture

Standards Committee and supersedes BS 684 : Section
2.10 : 1976, which is withdrawn. It differs from BS 684 :
Section 2.10 : 1976 in that a method for the determination
of fatty acids combined as soaps and a potentiometric
method are described, the definition of mineral acidity has
been changed and an aqueous titrant using sodium or
potassium hydroxide is given for method 1.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

1 Scope

This Section of BS 684 describes five methods for the
determination of acidity (including free fatty acids,
mineral acids and fatty acids combined as soap) in a!l fats
unless stated otherwise.

’

Method 1 is the reference method. The result includes
mineral acidity but not fatty acids combined as soap.
It is not applicable to lanolin or to fats which are
polymerized or which readily oxidize.

Method 2 is for acidity and is applicable to lanolin,
polymerized fats and readily oxidizable fats.

Method 3 is for the determination of mineral acidity.

Method 4 is for the determination of fatty acids in the free
state and combined as soaps.
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Method 5 is a potentiometric method for acidity
technically equivalent to that given in ISO 660-1983,
published by the International Organization for
Standardization (1SO); it is for use with highly coloured
samples.

NOTE. The titles of the publications referred to in this standard are
listed on the inside back page.

2 Definitions

For the purposes of this Section of BS 684 the following
definitions apply.

2.1 acidity. A conventional expression of the percentage
by mass of free fatty acids.

NOTE. According to the type of the fat, it can be expressed as
indicated in table 1.

Table 1. Expression of acidity
Type of fat Expressed as Relative
molecular
mass
Coconut oil, palm Lauric acid 200
kernel oil and
similar oils
Palm oil Palmitic acid 256
All other fats Oleic acid 282
and oils
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2.2 acid value. The number of milligrams of potassium
hydroxide required to neutralize the free fatty acidsin 1 g
of fat.

2.3 mineral acidity. The number of milligrams of
potassium hydroxide equivalent to the acid extracted by
water from 100 g of fat.

NOTE. Mineral acidity multiplied by 0.01 is used for correcting
acid value (see 2.2),

2.4 free fatty acids (in the cases of technical tallow and
animal grease). The sum of the uncombined fatty acids and
the fatty acids combined as soaps but not as glycerides.

3 Method 1. Determination of acidity of
fats other than lanolin, polymerized fats or
readily oxidizable fats

NOTE. It is recommended that method 5 (see clause 7) be used for
dark coloured solutions.

3.1 Principle

A test portion is dissolved in hot ethanol and titrated with
an aqueous solution of sodium or potassium hydroxide.

3.2 Reagents

3.2.1 General. The reagents shall be of a recognized
analytical grade. Water complying with grade 3 of BS 3978
shall be used throughout.

3.2.2 Ethanol, at least 94 % (V/V).

NOTE. The ethanol may be replaced by industrial methylated
spirits complying with BS 35691 and of equivalent strength. In the
United Kingdom the use of industrial methylated spirits is
governed by The Methylated Spirits Regulations, 1983 (Si. 1983
No. 252). It is not permissible to use duty-free ethanol, received
under the provisions of the Alcoholic Liquors Duties Act 1972,
Section 10, for purposes for which industrial methylated spirits is
an acceptable alternative.

3.2.3 Sodium or potassium hydroxide, standard volumetric
solution, c(NaOH) or ¢(KOH) = 0.1 mol/L..
3.2.4 Sodium or potassium hydroxide, standard volumetric
solution, ¢{NaOH) or ¢(KOH) = 0.5 mol/L.

3.2.5 Phenclphthalein indicator, 10 g/L in ethanol 95 %
(V/V).

NOTE. In determinations on fats giving dark coloured soap
solutions when the potentiometric method (see clause 7) is not
used, observation of the end point of the titration may be
facilitated either by substitution of the phenolphthalein indicator
by thymoiphthalein or alkali biue 6B or by addition of 1 mL of
0.1 % (m/m) solution of methylene blue to each 100 mL of the
phenolphthalein indicator solution before the titration.

3.3 Apparatus
Ordinary laboratory apparatus shall be used.

3.4 Sampling

The laboratory sample shall have been taken in accordance
with BS 627.

3.5 Preparation of test sample

Prepare the test sample in accordance with BS 684 :
Part O.
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3.6 Procedure

3.6.1 Test portion. Weigh, to the nearest 10 mg, a
suitable mass (generally from 2 g to 50 g) of test sample
(3.5) according to the colour and expected acidity into a
flask (see 3.5).

NOTE. The mass of the test portion and the concentration of the
titrant should be such that the titration does not exceed 10 mL.
3.6.2 Determination. Heat to boiling point 50 mL of the
ethanol (3.2.2) in a second flask. While the temperature of
the ethanol is still over 70 °C, neutralize with the sodium
or potassium hydroxide solution (3.2.3) using 0.5 mL of
the phenolphthalein indicator (3.2.5).

NOTE 1. Larger volumes of ethanol and indicator may be
necessary for dark coloured fats.

Add the neutralized ethano! to the test portion in the first
flask and mix thoroughly. Bring the contents to the boil
and titrate with the sodium or potassium hydroxide
solution (3.2.3 or 3.2.4) (see note to 3.6.1), shaking
vigorously during the titration.

NOTE 2. The end point of the titration is reached when the
addition of a single drop produces a slight but definite colour
change persisting for at least 15 s.

3.6.3 Number of determinations. Carry out two
determinations on the same test sample (see 3.5).

3.7 Expression of results

3.7.1 Acidity. Calculate the acidity, expressed as a
percentage by mass, using the following expression:

VXxcx —M-—xEg
10000 m

_VxexM

T 10xm

where

V is the volume of the standard volumetric sodium or
potassium hydroxide solution used to titrate the test
portion (in mL);

¢ is the exact concentration of the standard volumetric
sodium or potassium hydroxide solution used (in
mol/L);

M is the relative molecular mass of the acid chosen for
expression of the result (see table 1);

m is the mass of the test portion {in g).

Take as the result the arithmetic mean of the two
determinations provided that the requirement for
repeatability (see 3.8) is met.

NOTE. This proviso does not apply to method 4,
3.7.2 Acid value. Calculate the acid value using the
following expression:

56.1x Vxc
m

where V, ¢ and m have the meanings given in 3.7.1.

Take as the result the arithmetic mean of the two
determinations provided that the requirement for
repeatability (see 3.8) is met.

NOTE. This proviso does not apply to method 4.
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AMD 6050

Amendment No. 1
published and effective from 31 May 1990
to BS 684 : Part 2 : Section 2.10 : 1988

Methods of analysis of fats and fatty oils
Part 2. Other methods
Section 2.10 Determination of acidity

Revised expression
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AMD 6050 Clause 5.7 Expression of results
Delete the expression and substitute the following.
66.1 X V X ¢ X 100’

9005 FAC/18
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