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INTERNATIONAL STANDARD

1SO 3595-1976 (E)

Milk fat—Deteetion-ofvegetable fat-by-the phytesteryl

acetate test

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies a method for the
detection|in milk fat of the presence of the more common
vegetable [fats, using the phytosteryl acetate test.

2 REFERENCES
ISO/R 707, Milk and milk products — Sampling:

ISO 3594| Milk fat — Detection of vegetable fat by gas-
liquid chrpmatography of sterols (Reference*method).

3 DEFINITION

sterols cpntent of fat.\ The content of compounds
precipitaljle as digitonides, expressed as a percentage by
mass, as fletermined by the procedure described (see note
under 8.2(9).

5 REAGENTS

Allcreagents shall be of analytical quality] Water shall be
distilled water or water of at least equivalent purity.

5.1 Potassium hydroxide solution.

Dissolve 400 g of potassium hydroxide in 6§00 ml of water.

5.2 Digitonin, 10 g/l ethanolic solution.

Dissolve 10 g of digitonin in 11 of ethanol (p.3).
5.3 Ethanol, 95 to 96 % (V/V).
5.4 Ethanol, 80 % (V/V).

5.5 Diethyl ether.

5.6 Acetic anhydride.

5.7 Pentane or light petroleum, boiling rafge 40 to 60 °C.

4 PRINCIPLE

4.1 Saponification of the fat and precipitation of the
sterols as sterol digitonides by addition of an ethanolic
digitonin solution.

4.2 Determination of the melting point of the steryl
acetate after acetylation of the steryl digitonides with
acetic anhydride.

4.3 Microscopical examination of the crystal form of the
sterols after conversion of the steryl acetates into the
sterols by saponification with a potassium hydroxide
solution.

5.8 Copperl{Tl] sulphate, /0 g/T solution.

Dissolve 70g of copper(ll) sulphate pentahydrate
(CuS0,4.5H,0) in 1| of water.

5.9 Sodium sulphate, anhydrous.
6 APPARATUS

Usual laboratory equipment and
6.1 Analytical balance.

6.2 Conical flasks, capacity 500 ml, with ground joints
and fitted with air condensers.
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6.3 Glass micro-filtering device, as shown in figure 1. (See
also P.C. den Herder, Neth. Milk and Dairy J., 9 (1955),
p. 261.)

Dimensions in millimetres

8 PROCEDURE
8.1 Preparation of test sample

8.1.1 Butter

Melt about 50 g of the laboratory sample at a temperature
below 50°C until the fat and water layers separate.
Remove the fat layer by decantation and clarify the fat at
a temperature of about 40 °C by filtering it through a dry
filter paper, taking care that no water passes on to the

¢ 22
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3
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FIGURE 1 — Micro-filtering device
6.4 Melting poir|t apparatus.
6.5 Melting point tubes, interpal 'diameter 0,8 to 1,0 mm,
length 50 mm.
6.6 Test tubes, [of heat-resistant glass, diameter 12 mm,
length 35 mm.

filter.

8.1.2 Milk and cream

Centrifuge the laboratory sample to obtain a creanm) having
a fat content of about 40 % . Ehurn the cregln in a
laboratory churn. Collect the butter-lumps and prgceed as
described in 8.1.1.

8.1.3 Cheese

Grind the laboratory, sample in a mortar with anhydrous
sodium sulphate_ (5.9) until a granular mass is produced.

Extract the mass with pentane or light petroleum (5.7)
(a continuGus extraction apparatus may be used) and
evaporate_the solvent in a boiling water bath.

8.1:4" Condensed milk, evaporated milk and ice-cregm

Add to the laboratory sample twice its volume of boiling
water and heat the mixture on a boiling water bath to a
temperature of 75 °C. Add an amount of copper(I!) sul-
phate solution (5.8) equal to one-tenth of the volume of
the mixture and continue heating until the prgcipitate
coagulates.

Filter the precipitate through a filter paper and|wash it
with warm water until the filtrate is colourless. Qarefully
drain the precipitate, grind it in a mortar with anhydrous
sodium sulphate (5.9) and proceed as described ih 8.1.3.

8.1.5 Dried milk

Grind the laboratory sample in a mortar with sone water
so as to obtain a clotted mass. Allow it to stand fpr about
15 min. Then add anhydrous sodium sulphate (5.9), grind

6.7 Microscope slides and cover slips.

6.8 Ordinary or polarizing microscope, linear magnifi-
cation 200 X.

6.9 Dryingoven, capable of being controlled at 102 * 2 °C.

6.10 Glycerol bath, capable of being controlled at 130
to 145°C.

7 SAMPLING
See ISO/R 707.

again_until a granular mass is produced and praceed as
described in 8.1.3.

8.2 Preparation of the sterol digitonides

8.2.1 Weigh, to the nearest 0,1 g, about 15 g of the test
sample (8.1) and transfer this test portion into a conical
flask (6.2).

8.2.2 Add to the test portion 10ml of potassium
hydroxide solution (5.1) and 20 ml of ethanol (5.3).

8.2.3 Place the air condenser on the flask, heat the flask
on a boiling water bath, swirling until the solution has
become clear, and continue boiling for 30 min.
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8.2.4 Add 60 ml of water and then 180 ml of ethanol
(5.3) and raise the temperature to about 40 °C.

8.2.5 Add 30 ml of the ethanolic digitonin solution (5.2),
swirl and allow to cool. Place the flask in a refrigerator at
about 5 °C for about 12 h (conveniently overnight).

8.2.6 Collect the precipitate of sterol digitonide by
filtration through a medium speed filter paper in a Bichner
funnel (diameter 80 mm).

ISO 3595-1976 (E)

8.3.6 Add a few drops of ethanol (5.3) to redissolve any
precipitated stery| acetates.

8.3.7 Allow to cool in air for 2 h and finally in ice water
for 30 min.

8.3.8 Filter the crystallized steryl acetates on a small
disk of hardened fast filter paper by using suction and the
micro-filtering device (6.3), and rinse the crystals with

1 ml of ethanol (5.4).

8.2.7 V\:Iash the precipitate with water at about 5°C
until the filtrate stops foaming, then once with 25 to
50 ml of ethanol (5.3) and once with 25 to 50 ml of
diethyl ether (5.5).

8.2.8 Dfy the filter paper and precipitate on a watch-glass
in the drying oven (6.9), controlled at 102+ 2 °C, for
10 to 15|min.

8.2.9 Fpld the filter paper in two so that the precipitate
comes dff as a film and transfer the precipitate into a
weighing|bottle.

NOTE —
precipitat
calculate

f it is desired to know the content of sterols, weigh the
in the weighing bottle to the nearest 0,001 g and
his content, as a percentage by mass, using the formula :

0,25 m, o 25 m,

mo mo
where
mq is|the mass, in grams, of the test portion (8.2.1);
mq isIJthe mass, in grams, of sterol digitonide precipitate.

Express tHe result rounded off to the second decimal place.
8.3 Preparation of the steryl acetatés and determination
of the me¢lting point

8.3.1 Transfer 0,1+ 0,005 gCef” the sterol digitonide
(8.2.9) tp a test tube (6.6);.add 1 ml of acetic anhydride
(5.6) and heat the tube in the glycerol bath (6.10) between
130 and [145 °C until thé-precipitate has dissolved. Do not
use diregt heat, sinece” spattering may occur. Continue
heating fpr 2 min ‘and’allow to cool to about 80 °C.

8.3.2 Afld-4'ml of ethanol (5.3), mix and heat slightly
to dissol¥e any stery| acetate which may tend to crystallize

8.3.9 Redissolve the crystal cake by Ileating it over a

micro-burner in a test tube (6.6) with\T'ml

8.3.10 Allow to cool first inyair for 15
ice water for 5 min. Filter‘the crystallize
as described in 8.3.8.

8.3.11 Repeat the~" operations
and 8.3.10. If necessary (see 9.3), repeat
twice more.

8.3.12.°Dry the crystal cake on the pap

descfibed in

of ethanol (5.3).

min and then in
d steryl acetates

8.3.9
these operations

er first at about

30 °Cland then in the drying oven (6.9), controlled at

102 +'2 °C, for 10 to 15 min.

8.3.13
on a watch-glass and fill a melting point
height of about 3 mm. Determine the
the melting point apparatus (6.4), raising
in the last phase of the melting procq
0,5 °C/min. Record as the melting poin
the thermometer, to 0,1 °C, at the md
last crystal has just disappeared.

8.4 Microscopical examination of the ster]
NOTE — This examination will only be necessal

point of the steryl acetate is found to be 115
lower than 117,0 °C (see 9.3.2).

8.4.1 Dissolve about 0,01 g of the steryl

Disintegrate the crystal cake, mix the crystals

tube (6.5) to a
Mmelting point in
the temperature
ss at a rate of
I the reading on
ment when the

pls

ly when the melting
5 °C or higher, but

acetates (8.3.13)

in 1 ml of ethanol (5.3) in a small test tube and add 1 or

2 drops of potassium hydroxide solution (§

8.4.2 Heat on a boiling water bath un

).

Lil boiling begins

out.

8.3.3 Filter the solution while still warm through a small
medium speed filter paper impregnated with ethanol, and
collect the filtrate in another test tube.

8.3.4 Heat the filtrate in the test tube carefully until it
boils gently.

8.3.5 Keep the solution boiling and, while shaking the test
tube vigorously, add carefully 1 to 1,5 ml of water drop
by drop from a pipette until the steryl acetate is just
about to precipitate yet remains in solution. Avoid
superheating.

and the steryl acetates dissolve.

8.4.3 Add 10 ml of water, transfer th
125 ml separating funnel and shake with
ether (5.5).

e solution to a
25 ml of diethyl

8.4.4 After separation, drain and discard the aqueous

layer.

8.4.5 Wash the ether layer with three
water.

5 ml portions of

8.4.6 Transfer the ether layer to a 50 ml beaker and

evaporate to dryness.
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8.4.7 Dissolve the residue in 10 ml of ethanol (5.4). Place
a drop of the clear solution on a microscope cover slip
and let it spread over the slip. Wait until crystallization
starts at the edges of the cover slip, then invert the slip
and lay it on a microscope slide.

8.4.8 During further crystallization, examine the crystals
under the microscope (6.8) at about 200 X linear magnifi-
cation.

9.3.2.1 If, on microscopical examination, the sterol
crystals are found to have only the form of a parallelogram
with an obtuse angle of 100°, which is characteristic of
cholesterol (see figure 2), the laboratory sample shall
not be considered to contain vegetable fat.

9.3.2.2 If, on microscopical examination, some of the
sterol crystals are found to have an elongated hexagonal
form with an apical angle of 108°, which is characteristic
of phytosterols, or if some of the crystals have a re-entrant
angle (swallow-tail), which is characteristic of mixtures

9 INTERPRETA ESULTS

9.1 If the melting point of the steryl acetate is found
to be between 114,0 and 115,5 °C, the laboratory sample
shall not be considered to contain vegetable fat.

9.2 If the melting point of the steryl acetate is found to
be 117,0°C or higher, the laboratory sample shall be
considered to confain vegetable fat.

9.3 If, however, |the melting point of the steryl acetate
is found to be 118,5 °C or higher, but lower than 117,0 °C,
repeat the redis§olving, recrystallization and filtration
twice more (see 8J3.11), dry the crystal cake and determine
the melting point §s described in 8.3.12 and 8.3.13.

9.3.1 |If the melfing point of the steryl acetate is then
found to be 117,0 °C or higher, the laboratory sample
shall be considered to contain vegetable fat.

9.3.2 If, howevef, the melting point of the steryl acetate
is found to have [remained 115,5 °C or higher, but loweér
than 117,0 °C, [then subject the sterol crystals'_to
microscopical exagination as described in 8.4.

of cholesterol and phytosterols (see figure 2), the
laboratory sample shall be considered to contdin‘vggetable
fat.

10 SENSITIVITY OF THE TEST

The sensitivity depends upon theynature of the vggetable
fat which may have been added, i.e. upon the [content
and composition of the fphytosterol mixture prégsent in
the vegetable fat.

11 TEST REPORT

The test report’shall give the melting point of the steryl
acetates an@’the number of recrystallizations, a description
of the microscopical appearance of the sterol crystals, if
relevant, and the method used. It shall also mention any
operating conditions not specified in this Interpational
Standard, or regarded as optional (see note to 8[2.9), as
well as any circumstances that may have influerjced the
result.

The report shall include all details required [for the
complete identification of the sample.
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