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INTERNATIONAL STANDARD

1SO 3594-1976 (E)

Milk fat — Detection of vegetable fat by gas-liquid
chromatography of sterols (Reference method)

1 SCOPE AND FIELD OF APPLICATION

This Intgrnational Standard specifies a reference method
for the fetection, by gas-liquid chromatography (GLC),
of the presence in milk fat of vegetable fat contain-
ing B-sitgsterol. The limit of detection depends upon the
B-sitosterpl content of the added vegetable fat.

2 REFERENCES
ISO/R 7Q7, Milk and milk products — Sampling.

1SO 3598, Milk fat — Detection of vegetable fat by the
phytostetyl acetate test.

3 PRINCIPLE

Preparatipn of sterol digitonides as described in 1SO 3595
and dissqlution in a mixture of formamide and dimethyl-
formamigle. Extraction of the liberated sterols._ with
pentane. [Separation of the sterols by gas-liquidiehromato-

graphy.

If, on th¢ chromatogram, a peak with the.rétention time of
B-sitosterpl is obtained, the presence of vegetable fat in the
fat sample under investigation is demonstrated. Peaks of
other phytosterols may support this)conclusion.

4 REAGENTS AND MATERIALS
All reagents shall be of’analytical quality.

4.1 Formamide >and dimethylformamide, mixture, in
equal volumés.

4.6 Reference test solution : 1 mg of soylabean oil sterols
in 1ml of n-pentane, freshly prepared|from soyabean
oil (see 7.2).

4.7 Carrier gas : nitrogen.
4.8 Hydrogen.

4.9 Oxygen of,aif.

5 APPARATUS

Uslial laboratory equipment and

5.1 Gas chromatograph, fitted with hydrogen flame
ionization detector, silver or glass injedgtion system, or
direct-on-column injection device, and recgrder.

5.2 Gas chromatographic column, glaﬂs, U-shaped or
coiled, length 100 to 200 cm, inside diameter 2 to 4 mm.

NOTE — Stainless steel should not be used ag some types cause
false results by deterioration of sterols.

5.3 Micro-syringe, capable of delivering a| volume of up to
5o0r 10 ul.

6 SAMPLING
See ISO/R 707.

7 PROCEDURE

4.2 n-Pentane.

4.3 Column packing: 2 to 4 %loading of a methyl
silicone gum rubber, stable up to at least 300 °C, on a flux-
calcined diatomaceous earth, acid washed and silanized,
mesh size 80/100 (175 to 150 um) or 100/120 (150 to
125 um).

4.4 Sensitivity test solution : 1 mg of milk fat sterols in
1 m! of n-pentane, freshly prepared from milk fat (see 7.2).

4.5 Peak resolution test solution : 0,9 mg of rape seed
oil sterols and 0,1 mg of milk fat sterols in 1 ml of
n-pentane, each sterol being freshly prepared from rape
seed oil and milk fat respectively (see 7.2).

7.1 Preparation of test sample

See ISO 3595.

7.2 Preparation of sterols

Dissolve about 10 mg of sterol digitonide, prepared as
described in 1SO 3595, in 0,5 ml of the formamide and
dimethylformamide mixture (4.1) in a small test tube, if
necessary with gentle heating. Add 2,5 ml of n-pentane
(4.2) to the cooled solution, stopper the tube and shake.
Let the layers separate and use the clear upper pentane
layer, containing the liberated sterols, for gas chromato-
graphic analysis. This solution contains about 1 mg of
sterol per millilitre.
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7.3 Gas-liquid chromatographic conditions
Column temperature : 220 to 250 °C.

Temperature of injection system, if it can be separately
heated : 20 to 40 °C above column temperature.

Nitrogen flow rate : 30 to 60 ml/min.

Disconnect the detector and operate new columns under
these conditions for 16 to 24 h, so that equilibrium is

Aol O B s Do T T E o T o 2 7=y aran amA vamiiloen

reached. Connect the detector, ignite the flame and regulate

Calculate the relative retention times, which are approxima-
tely as follows :

cholesterol 1,00 (about 15 min)
brassicasterol 1,13t0 1,15
campesterol 1,32t0 1,34
stigmasterol 1,44 to 1,46
B-sitosterol 1,66 to 1,68

the hydrogen and OXygen of air {lOW Tates S0 as 1o obtain
appropriate flame| height and detector sensitivity. Start the
recorder at a suitaple chart speed and adjust the zero setting
and attenuator. If the base line is steady, the apparatus is
ready for use.

7.4 Sensitivity test

Inject 3 to 5 ul gf the sensitivity test solution (4.4). Only
one distinct peak of cholesterol will appear on the gas
chromatogram. Adjust the attenuator so as to obtain
approximately full-scale deflection on the recorder (see
figure 1).

7.5 Peak resolutjon test

Inject 3 to 5 ul

Peaks of chol
B-sitosterol  will
figure 2).

sample injection
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terol,
widths

and dg

terol

(retentio
base line with t
the front and rdar sides of the peak),
and wg fpr brassicasterol.

bf the peak resolution test solution (4.5).
terol, brassicasterol, campesterol and
appear on the gas chromatogram (see

Measurp the retention distances (distance from

to maximum peak height) of the peaks,
I, dg for brassicasterol, dc for campes;
for [-sitosterol, and the peak base
h dimension between intersections-of
hngents to the points of infleétion on
we  for choles-
The pedk,Tesolution,

PR =2 (dg —dci)/(wg + wcy), shall bezat,least 1.

NOTE — To facilitd

the longest straigh

intersects the basd
between the points

two sides.

Calculate the rel

for brassicasterol,

te the measurement of ‘the/base widths, extend
portion of each _side) of the peak until it
line; the base~width will be the distance
of intersection\corresponding to each of the

htive refention times (cholesterol = 1,00)
camipesterol, and -sitosterol.

7.7 Analysis

Switch the attenuator to an attenuation factor folr times
(usually two steps) lower and inject ithe same |volume
of the sterol solution (7.2) as used in.7,4. Record the gas
chromatogram.

8 EXPRESSION OF RESULTS

If, on the gas chromidtogram, a peak with the|relative
retention time of/Bsitosterol and a height of at Ipast 2 %
of the full scale.is observed, the presence of (-s|tosterol
is indicated and)the laboratory sample under investigation,
from whichy,the sterols have been isolated, is copsidered
to contain vegetable fat.

The-presence on the gas chromatogram of peaks pf other
phytosterols such as campesterol or stigmastefol may
support the conclusion.

9 SENSITIVITY

The presence of §-sitosterol contents as low as 0,5 o can be
detected by the method described in this International
Standard. The limit of detection of vegetable fat|in milk
fat cannot be given since this depends on the f-sftosterol
content of the fat used for admixture, i.e. upon thee nature
of the fat or mixture of fats added to the milk fat.

10 TEST REPORT

The test report shall mention the method used|and the
results obtained. It shall also mention any dperating

7.6 Reference test

Inject 3 to 5 ul of the reference test solution (4.6). Peaks

of campesterol,

stigmasterol,
on the gas chromatogram (see figure 3).
retention distances of the peaks,

and B-sitosterol will appear
Measure the
dc for campesterol,

dgt for stigmasterol, and dg for f-sitosterol.

conditions mot specified T this—ttermatiomat—Standard,
or regarded as optional, as well as any circumstances that
may have influenced the results.

The report shall include all details required for the
complete identification of the sample and shall be
accompanied by the recorded gas chromatogram.
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FIGURE 1 — GLC of milk fat sterols
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FIGURE 2 — GLC of rape seed oil sterols and milk fat sterols
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