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Foreword

ISO (the Internatignal Organization for Standardization) is a worldwide federation of
national standards| bodies (ISO member bodies). The work of preparing International
Standards is nornally carried out through 1SO technical committees. Each member
body interested in ja subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, govern-
mental and non-gpvernmental, in liaison with ISO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Draft Internationall Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by,
the 1SO Council. They are approved in accordance with ISO procedures requiring ‘at
least 75 % approvpl by the member bodies voting.

international Stanfard 1SO 659 was prepared by Technical Committe€’ISO/TC 34,
Agricultural food groducts.

This second editioh cancels and replaces the first edition (IS0 6859 : 1979), of which it
constitutes a mindr revision.

7+ International Organization for Standardization. 1988 @

Printed in Switzerland
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INTERNATIONAL STANDARD

1SO 659 : 1988 (E)

Oilseeds — Determination of hexane extract (or light
petroleum extract), called "oil content”

1 Scope

This Internatjonal Standard specifies a reference method for
the determination of the hexane extract (or light petroleum
extract), called ““oil content”’, of oilseeds used as industrial raw
materials.

NOTE — Mf required, the following may be analysed separately :
— the pyre seeds and the impurities (see 11.2);

— in the|case of groundnuts, the pure seeds, the total fines, the
non-oleagihous impurities and the oleaginous impurities.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this International
Standard. Al the time of publication, the editions indicated
were valid. All standards are subject to revision, and partigs. to
agreements pased on this International Standard areencour-
aged to inveptigate the possibility of applying the most recent
editions of t!-fe standards listed below. Members of 1EC and ISO
maintain reglsters of currently valid International, Standards.

1SO 542 : 1980, Oilseeds — Sampling.

5 Reagents

5.1 Technical n-hexane or, failing this, light petroleum,
essentially composed of hydrogarbons with 6 carbon atoms, of
which less than 5 % distils.below 50 °C and|more than 95 %
distils between 50 and 70 °C’and which has|a bromine value
less than 1. For either -solvent, the residue on complete
evaporation shall not-exceed 2 mg per 100 m|.

5.2 Hydrochloric acid, concentrated, [0, = 1,19 g/ml
(only in thecase of cottonseed with adlerent linters —
see 8.4).

6 “Apparatus

Usual laboratory apparatus and in particular :
6.1 Analytical balance.

6.2 Mechanical mill, easy to clean, appropriate to the
nature of the oilseeds and allowing the oilse¢ds to be ground
without heating or appreciable change in noisture, volatile
matter or oil content,

6.3 Mechanical grater or, failing this, hand grater (only in
the case of copra — see 8.2).

ISO 664 : 19

77, Oilseeds — Reduction of contract samples to

analysis samples.

I1SO 665 : 197, Oilseeds .—{ Determination of moisture and

volatile matt

3 Defini

Er content.

tion

6.4 Mechanical micro-grinder {see 11.1
ducing a fineness of grinding of oilseeds of |
with the exception of the “‘shell’”’, particles of
400 pm.

6.5 Extraction thimble and cotton wool

, capable of pro-
ess than 160 um,
which may reach

free from matter

soluble in hexane or light petroleum.

For the purposes of this International Standard, the foliowing
definition applies.

hexane extract, called “oil content’”: The whole of the
substances extracted under the operating conditions specified
in this International Standard, and expressed as a percentage
by mass of the product as received. On request, it may be
expressed relative to the dry matter.

4 Principle
Extraction of a test portion in a suitable apparatus, with

technical hexane or, failing this, light petroleum. Elimination of
the solvent and weighing of the extract obtained.

6.6 Suitable extraction apparatus, fitted with a flask of
capacity 200 to 250 ml.

NOTE — Several flasks are necessary (see 9.3).

6.7 Pumice stone, in small particles, previously dried in an
oven at 103 °C + 2 °C and cooled in a desiccator.

6.8 Electric heating bath (sand-bath, water-bath, etc.) or
hot-plate.

6.9 Electrically heated oven, with thermostatic control,
capable of being maintained in particular at 103 °C + 2 °C,
permitting ventilation or reduced pressure to be obtained.
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6.10 Desiccator, containing an efficient desiccant.

6.11

following are also

6.11.1 Electrical

In the case of cottonseed with adherent linters, the

required.

ly heated oven, capable of being main-

tained at 130 °C £ 2 °C.

6.11.2 Fumigation oven,

with a thermostatic control,

capable of heating a sample to 115 °C in 30 min.

8.4 Cottonseed with adherent linters

Weigh, to the nearest 1 mg in the tared metal dish (6.11.3),
about 60 g of the analysis sample as received. Place the dish
and seeds in the oven (6.11.1), previously heated to 130 °C,
and leave to dry for 2 h at 130 °C = 2 °C; then remove the
dish from the oven and allow to cool in air for about 30 min.
Transfer the dried seeds to the porous ceramic vessel {6.11.4),
the inside walls and the base of which have been previously
moistened with 1,5 ml of the hydrochloric acid (5.2) by means
of the pipette {6.11.6), taking care that the acid is completely
absorbed without forming adherent drops. Cover the vessel

6.11.3 Metal diih, flat-bottomed, of diameter 100 mm and

height approxima

of internal diamet

ly 40 mm.

r 68 mm, external diameter 80 mm, height

6.11.4 Porous vEsseI, made of ceramic material, cylindrical,

85 mm, and thick

ess of walls and base 6 mm.

6.11.5 Watch glass, of diameter 80 to 30 mm.

6.11.6 Pipette, ]

7 Sampling

Sampling shall be

8 Preparatio

8.1 Reduction

P ml, graduated in 0,1 ml divisions.

carried out in accordance with 1SO 542,

h of test sample

of sample

Take an analysis s:

mple obtained in accordance with 1SO\664.

If large non-oleaginous foreign bodies have been separated
before the reductign of the laboratory sample, make allowance

for this in the cal
quirements of the
or after separation|

8.2 Copra

Grate the product
grater (6.3} which
grating by hand (a
sample to be grate]
is as representativg

ulation (see 10.1.4}. According/to' the re-
Contract, use an analysis sample as received
of the impurities.

by hand or, preferably, using a mechanical
llows the whole sample to be treated. When
process which does not allow all the analysis
), endeavour to obtain a test sample which
as-possible and, to this end, take account of

with—the—watch—glass—{6-+-5and—ptace—it-in—the fumigation
oven (6.11.2). Heat so as to reach 115 °C in 30 min;|do not heat
beyond this temperature and maintain it forranother 30 min.

Remove the vessel from the oven, allow/to cool far 1 h in air,
reweigh the treated seeds to the nearest 1 mg, then grind the

seeds in the mechanical mill (62) and proceed gs specified
in 8.3.

8.5 Small seeds (linséed, colza, etc.)

Carefully mix the analysis sample without previous|mechanical
grinding.

9 Procedure
91 Test portion

9.1.1 The test portion shall be representative of
sample.

he analysis

9.1.2 Weigh, to the nearest 1 mg, about 10 g of the test sam-
ple (see 8.2, 8.3, 8.4 or 8.5, as appropriate).

NOTE — In the case of groundnuts, the test portion may fomprise the
separated fractions of pure seeds, non-oleaginous and ofeaginous im-
purities, and the total fines in quantities proportional to thgse of the dif-
ferent constituents in the analysis sample itself.

9.1.3 In the case of copra and medium-sized seedp, including
cottonseed with adherent linters, transfer the tes{ portion to
the thimble (6.5) and plug the latter with a wad of ¢otton wool
(6.5).

the size and colou

a1y 24 £
UT UITISTent irayrmticyilos.

The length of the particles shall be close to 2 mm but shall not
be greater than 5 mm. Mix the particles carefully and carry out
the determination without delay.

8.3 Seeds of medium-size (sunflower, groundnut,

soya, etc.)

Except in the case of cottonseed with adherent linters, grind
the analysis sample in the mechanical mill (6.2), which has
previously been well cleaned, until the major dimension of the
particles obtained is not greater than 2 mm. Reject the first par-
ticles {about one-twentieth of the sample), collect the rest, mix
carefully and carry out the determination without delay.

9.1.4 In the case of small seeds, grind the test portion in the
micro-grinder (6.4) or in the mill {6.2), taking care not to leave
any seeds intact. Transfer the ground seeds, without loss, to
the thimble (6.5), using a spatula. Wipe the bow! of the micro-
grinder or mill and the spatula with a wad of cotton wool (6.5)
soaked with solvent (5.1), and plug the thimble with this wad.

9.2 Predrying

If the test portion is very moist [moisture and volatile matter
content above 10 % (m/m)], leave the filled thimble for some
time in an oven, maintained at a temperature not higher than
80 °C, to reduce the moisture and volatile matter content to
less than 10 % (m/m).


https://standardsiso.com/api/?name=c1fc662dad9754685ab798327525a793

9.3 Determination

9.3.1 Preparation of flasks

Weigh, to the nearest 1 mg, two flasks A and B {6.6) each con-

taining one o

r two particles of pumice stone (6.7).

9.3.2 First extraction

Place the thimble (6.5) containing the test portion in the extrac-

tion apparatus (6.6). Pour into flask A the necessary quantity of

solvent (5.1)
electric heati
that the rate
moderately,

After extract
from the extr]
order to exp§

g bath or hot-plate {6.8). Carry out the heating so
of reflux is at least 3 drops per second (boiling
ot violently).

ng for 4 h, allow to cool. Remove the thimble
bction apparatus and place it in a current of air in
| the greater part of the residual solvent.

9.3.3 Second extraction

Empty the th

imble into the micro-grinder (6.4) and grind as

finely as pospible. {See 11.1.) Put the mixture back into the

thimble and §
re-extract for

ut the latter back into the extraction apparatus;
a further 2 h, using the same flask A containing

the first extrjact. Allow to cool, remove the thimble again,

eliminate mog4

9.3.4 Third

Put the mixtu
to the extrag
quantity of s
third extracti

t of the solvent and repeat the grinding as above.

extraction

re back into the thimble and put the latter back-in-
tion apparatus. Pour into flask B the necessary
blvent. Fit the flask as above and proceed with a
bn for 2 h.

9.3.5 Elimination of solvent and weighing of the extract

Expel the gre
distillation or]
Expel the last
20 minin the
by blowing

hter part of the solvent from/the flasks A and B by
the electric heating-bath or the hot-plate (6.8).
traces of solvent/by-heating the flasks for about
oven {6.9) at 103)°C€ + 2 °C." Assist the removal
pither air or,\preferably, an inert gas (such as

nitrogen or ¢
by reducing

rbon dioxide) ‘into the flasks for short periods, or
e pressure in the flasks.2)

Allow the flagks te cool in the desiccator (6.10), for atieast 1 h,

1SO 659 : 1988 (E)

If the mass of extract in flask B does not exceed 10 mg, the ex-
traction is completed. Otherwise, carry out a fresh extraction
for 2 h under the same conditions (see 9.3.4), using a new
flask, until the mass of extract from the last extraction is not
more than 10 mg.

9.3.6 Impurities content
The oil extracted shall be clear; if it is not, determine the im-
purities content. For this purpose, dissolve the fatty matter in
the solvent used for extraction; filter through a filter paper,
i ied at 103 °C _+ 2 °C to canstant mass: wash the
filter paper several times with the same solyept to remove the
oil completely; dry again at 103 °C + 2'9Ct¢ constant mass.
(To cool and weigh the filter paper, use-a suitable vessel pro-
vided with a lid.) Correct the resuityaccordingly.

9.4 Number of determinations

Carry out two determinations on the same te$t sample.

10 Expression of results

10.1 ¢Method of calculation

10.1.1 Determination on product as recejved

The "“oil content”’, expressed as a percentage by mass of the
product as received, is equal to

my is the mass, in grams, of the test portion (9.1.2);
m, is the sum of the masses, in grams| of the extracts
found in the flasks after drying {see 9.3.5)

Take as the result the arithmetic mean of thg two determina-
tions (see 9.4), provided that the requirement concerning
repeatability (see 10.2) is satisfied. Otherwise, fepeat the deter-
mination on two other test portions. If this time the difference
still exceeds 0,4 g per 100 g of sample, take ps the result the

1
o ngs

to ambient t

Heat again for 10 min under the same conditions ; allow to cool
and weigh.

For each flask, the difference between the two weighings shall
not exceed 10 mg. If it does, repeat the operations of heating
for 10 min, cooling and weighing until the difference between
two successive weighings does not exceed 10 mg. Note the
final masses of flasks A and B.

arithmetic mean of the four determinations carried out.

Express the result to one decimal place.

10.1.2 Separate analyses of pure seeds and impurities

The formula given in 10.1.1 also serves for calculating the “oil
content” of both the pure seeds and the impurities when the
pure seeds and the impurities are analysed separately (see 11.2).

1) In the case of oilseeds rich in volatile acids (copra, palm kernel etc.}, drying of the extract shall be carried out at atmospheric pressure and at 80 °C

maximum.

2} In the case of drying or semi-drying seeds, it is preferable to remove the residual solvent by drying under reduced pressure.
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In this case, the “oil content” expressed as a percentage by
mass of the product as received (pure seeds and impurities}, is
equal to

P
Hy - — (Hy — Hy)
17 00 2

where
H, is the percentage, by mass, of oil in the pure seeds;

H, is the percentage, by mass, of oil in the impurities;

where
P is the percentage, by mass, of total fines;
I, is the percentage, by mass, of oleaginous impurities;

I, is the percentage, by mass, of non-oleaginous im-
purities ;

H, is the percentage, by mass, of oil in the pure seeds;

H, is the percentage, by mass, of oil in the impurities.

P is the perceptage, by mass, of impurities in the product
as received.

10.1.3 Cottonsee¢d with adherent linters

The “oil content”’,|expressed as a percentage by mass of the
product as received, is equal to

my  mg

— x — x 100

my  my
where

mgand my hape the same meanings as in 10.1.1;

myg is the mass, in grams, of the test portion (about 60 g)
before pre-treatment (see 8.4);

my is the mags, in grams, of the same test portion after
pre-treatment ($ee 8.4) and before grinding.

10.1.4 Case whjre large non-oleaginous foreign'bodies
have been separgted before the analysis (see8:1)

The resuit obtained in accordance with 10.1.1,-10.1.2, or 10.1.3
for the “‘0il contenft’’ of the product as received shall be cor-
rected according t¢ the formula

100 - X

Hy x
0 100

where

Hy is the percentage, by mass, of oil in the material

If the extraction has been carried out in acsingle thimble,
calculate the “oil content” according to 10, 1.},

10.1.6 “Oil content” expressed in‘relation to the dry
matter

On request, the “oil content’\may be expressed ag a percent-
age by mass of the dry matter; it is then equal to

100

Hy x ———
100 - U

where

H, ‘isrthe percentage, by mass, of oil in the product as
received ;

U is the percentage, by mass, of water and volgtile matter,
determined according to 1SO 665.

10.2 Repeatability

The difference between two determinations carried out simul-
taneously or in rapid succession by the same analyst shall not
exceed 0,4 g of oil per 100 g of sample.

11 Notes on apparatus and procedurp

11.1 In laboratories which do not regularly carry jout oilseed
analyses, and where a micro-grinder (see 6.4) is ngt available,
micro-grinding of the ground sample (see 9.3.3) may be re-
placed by trituration with a pestle and mortar. After extracting
for 4 h, according t0 9.3.2, empty the thimble into the mortar,
add about 10g of sand which has been washed with

analysed (caiculated according to 10.1.1, 10.1.2, or-10.1.3,
as appropriate) ;

X is the percentage, by mass, of large non-oleaginous
foreign bodies previously separated in the original product
as received.

10.1.5 Groundnuts

The “oil content”, expressed as a percentage by mass of the
product as received, is equal to

P+1,+1,

hydrochioric acid and then calcined, and triturate as finely as
possible. Then proceed with the analysis as specified in 9.3.2.
Since hand grinding is less efficient than mechanical grinding in
a micro-grinder, the quantity of oil obtained in flask B contain-
ing the result of the third extraction is, in the case of seeds dif-
ficuit to extract, such as colza, nearly always greater than
10 mg. Therefore, it is essential to carry out successive extrac-
tions as specified in this International Standard until the mass
of the extracted oil during the last extraction is not more than
10 mg; more than five extractions may be required.

Grinding in a mortar cannot, usually, be applied in the case of
multiple analyses because operator fatigue prevents sufficiently
efficient grinding of numerous samples, and the extraction of
oil from a coarsely ground sample can never be complete.
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