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Detection of mustard seed, soya bean and safflower seed oils in groundnut
oil by thin-layer chromatography
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(Received May 2nd, 1974)

Thin-layer chromatography (TLC) has become widely used for the detection
of adulteration of oils and fats'. The presence of erucic acid in rape and mustard
seed oils has been made use of to detect these oils in other oils?™*. Gas-liquid chro-
matography of the fatty acid methyl esters® and TLC of triglvcerides® were used to
detect sova bean oil in olive oil. Satflower seed o1l is reported to contain an umd-
entified sterol or group of sterols” ditferent from those present in groundnut oil.
This difference is used to detect safflower seed oil in groundnut oil.

EXPERIMENTAL

Sova beans and mustard seeds were extracted with #-hexane. Other oils were
reliable commercial xdmples Mixtures of known composition were prepared for
use in the study. )

Purt_'/icalion

For the detection of soyva bean oil in groundnut oil, a preliminary purification
is necessary in order to remove autoxidation products, which if present might inter-
fere in the detection of linolenate. This was accomplished by filtering without suction
200 m! of a solution of the oil {¢a. 1.0 g) in a mixture of 3% of diethyl ether in light
petroleum (b.p. 40-607) through a bed of silica gel (chromatographic grade, 40 g) held
in a sintered-glass funnel (diameter 6.3 cm). The first 100 ml of the filtrate were collect-
ed and used after removal of the solvent.

Preparation of methyl esters

Into a clean, dry test-tube fitted with a standard joint was added one drop of
the oil followed by two drops of dry carbon tetrachloride or drv alcohol-free chloro-
form and 1.0 ml of i ¥ sodium methoxide solution (prepared by dissolving 0.5 g of
sodium in 100 m! of dnhydrous methanol). The tube was stoppered and heated on a
hot water-bath tor 3 min, taking care to release the pressure occasionallv. Alter-

natively, the contents of the tube were shaken vigorously for 3 min, either by hand
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or with a wrist-action shaker, until the turbidity had disappeared. The methanol
solution was used directly for spotiing. The methyl esters were also extracted in some
instances with light petroleum (b.p. 40-60%) after dilution with water.

Isolarion of unsaponifiable matter
Unsaponifiable matter was isolated by the official method Ca 6b-53 of the

Americaﬁ Oil Chemists™ Society.

Preparation of argentated silica gel C plates

Clean glass plates (20 = 10 cm) were coated with a slurrv of silica gel C (silica
gel containing 13 %] of calcium sulphate as binder: Acme Synthetic Chemicals, Bem-
bay, India) in a 2.3%] aqueous solution of silver nitrate (1:2, w/v) to a thickness of -
300 zm. The coated plates were air-dried for 10 min, heated at 110 for 1 h and cooled

in a desiccator.

Preparation of argentated silica gel C microscope slides

A slurry was prepared by shaking well a mixture of 30 g of silica gel C and a
solution of 9.0 g of silver nitrate in 15 ml of acetonitrile and 60 ml of chloroform.
Clean microscope slides were coated by dipping two of them together and with-
drawing them immediately. After evaporation of the solvent, the slides were ready

for use.

- Detecrion of mustard seed oil

The methyl esters (ca. 100 ug) were spotted on argentated silica gel C plates
and developed with light petroleum (b.p. 40-60°)-diethyl ether (94:6) 1o a distance
of 12 cm in ca. 40 min. The developed plate was heated on a hot-plate at 220-240"
for 20 min. when black spots appeared on a white background. Prolonged heating
of the plate for more than 40 min or long exposure to light at room temperature tended
to darken the plate.

Derecrion of sova bean oil
The methyl esters (ca. 100 uﬂ) were spotted on silica gel C-silver nitrate plates

and developed as above using light petroleum (b.p. 40-60° ) diethyl ether (140 :10). -
and the spots were located as described above.

Derecrion of safflower seed oil i

Unsaponifiable matter (ca. 100 ng) was spotted on silica gel C plates and de-
veloped with benzene-ethyl acetate (4:1), and the developed plates were sprayed with
concentrated sulphuric acid—-formaldehyde (4:1) and heated at 110° for 10 min.

RESULTS AND.DISCUSSION

Fig. | shows the separation of methyl esters of mustard seed oil and groundnut
oil and 5%/ of mustard seed oil in safflower seed, cottonseed and groundnut oils. A
spot corresponding to erucate above that of oleate indicates the presience of mustard
seed oil. This method can be used to detect mustard seed oil in any 61l that does not
contain erucic acid, which includes almost all common edible oils.
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Fig. 1. Detection of adulterant mustard seed oil. Adsorbent: silica gel C-silver nitrate. Developer:
light petroleum (b.p. 40-60 ")-diethyl ether (94:6). The develeped plate was heated at 220-240" for
20 min: no spray reagent was used. Methyl ester sample: (a) 594 of mustard seed oil in groundnut
oil: (b) mustard seed oil: {(¢) groundnut oil: (d) 3%, of mustard seed oil in cottonseed oil: () 5% of
mustard sced oil in satfiower seed oil. S, saturated: E, erucate: O, oleate and L. linoleate.

In Fig. 2, the separation of the methyl esters of groundnut oil and soya bean
oil and groundnut o1l containing 10%, of soya bean oil is shown. The spot correspond-
ing to methyl linolenate indicates adulteration of the groundnut oil. The lowest limit
of detection is 3% for adulterant sovabean oil of Indian origin which contains ca.

4.0%, of linolenic acid® and 2%, for samples of American origin containing about
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Fig. 2. Detection of sova bean oil in groundnut oii. Adsorbent: silica gel C-silver nitrate. Developer:
light petroleum (b.p. 40-60°)-diethyl ether (140:10). Location of spots as in Fig. 1. Methyl ester
sample: (a) groundnui oil: (b) 5% of soya bean oil in groundnut oil: (¢) sova bean oil. S, saturated:
O, oleate: L, linoleate and Len, linolenate.
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8.0% of linolenic acid®. Linseed oil contains over 50 Y;, of linolenic acid® and, if present
as an adulterant, it cannot be differentiated from soya bean oil. In fact, even 1.0%;
or less of adulterant linseed oil can be detected. The test can also be carried out on
microscope slides coated with silica gel C-silver nitrate using light petroleum (b.p.

40-60°)-diethyl ether (60:40) as the solvent. This method can be used to detect sova

bean oi! or linseed oil in any oil that does not contain linolenic acid, such as ground-
nut, safflower seed, sunflower or sesame oil.
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Fig. 3. Detection of safflower seed oil in groundnut oil. Adsorbent: silica gel C. Developer: benzene-
cthyl acetate (4:1). Spray reagent: sulphuric acid-formaldehyde (4:1). Unsaponifiable matter sample:
(a) groundnut oil: (b) safflower seed oil: (c) 537 of salflower seed oil in groundnut oil.

The separation of the constituents of the unsaponifiable [raction of groundnut
oil and saffiower seed oil and groundnut oil containing 5%, of satflower seed oil is
shown in Fig. 3. An extra spot caused by the unidentified sterol which occurs in
satflower seed oil” indicates the presence of the latter in groundnut oil.

) These potentially useful methods are very simple, and it is hoped that their
scope and limitations in practice will be determined by analytical and trade laborato-
ries.
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