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!British Standard Methods for the analysis of
Oilseeds

Part 6. Determination of oil, moisture and volatile matter,
and protein by infrared reflectance

Méthodes d'analyses des graines oléagineuses

Partie 6. Détermination de la teneur en huile, humidité, matidres volatlles et protéines
par réflectivité infrarouge

Verfahrén zur Analyse von Olsamen
Teil 6. Bestimmung des Gehalts an O!, Feuchtigkeit, fliichtigen Bestandteilen
und EiweiRstoffen mit Hiife der Infrarotreflexion

Foreword . ' 2 Definitions

This Part of BS 4289 has been prepared under the direction  For the purposes of this Part of BS 4289 the following
of the Food and Agriculture Standards Committee. It des- definitions apply.
cribes a routine instrumental method that is dependenton

the instrument being used. For this reason, full details of 21 o.'l content. The.oil value as determiped by th? met.hod
the analytical procedure are not included, as they will be described and. numerically equal tq the flgure obtained in
found in the operational manual issued by the insfrument accordance with the method described in BS 4289 : Part 4.
manufacturer. All the operations are carried out auto- 2.2 moisture and volatile matter content. The moisture and
matically and the results are shown by a visual display or volatile matter value as determined by the method described
on a print-out, and numerically equal to the figure obtained in accordance
The method has been verified for use with soyabeans, with the method described in BS 4289 : Part 3.

although it is applicable to oilseeds generally. 2.3 protein content. The protein value as determined by the

Compliance with a British Standard does not of itself method described and numerically equal to 5.71 times the
confer immunity from legal obligations. nitrogen content determined by a Kjeldahl method.

3 Principle

1 Scope

This Part of BS 4289 describes a method for the simul- The sample is ground to a specified particle size. The infra-
taneous determination of oil, moisture and volatile matter,  ed reﬂectar‘we of the sample is measur'ed by the s‘pecn‘led
and protein in oilseeds by infrared reflectance. It is of analyser which has been accurately calibrated against
particular use when large numbers of samples are to be parameters determined in accordance with the appropriate

examined, British Standard or other method.

NOTE 1. Although this method is based on a specific infrared
reflectance analyser, a suitable alternative analyser may be used
provided that it satisfies the accuracy requirements specified in 5.3.
The determination may be made either on the cleaned seed
or on the sample as received (cleaned seed plus impurities)
provided that the impurities do not exceed 2.0 % by mass
of the sample. The method is valid only within the cali-

4 Apparatus '

4.1 Laboratory hammer mill, 226 mm (8 in) fitted with
0.8 mm perforated plate screen and clean linen collecting

bag.
bration ranges of the analyser. NOTE. A Christie Norris 8 in milf obtainable from Glen Creston
NOTE 2, The titles of the publications referred to in this Part of Ltd., 16 Dalston Gardens Stanmore, Middlesex HA7 1DA, has been
BS 4289 are listed on page 3. found to be suitable.
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4.2 |nfrared reflectance analyser, capable of irradiating

a sample with near infrared light, measuring the spectrum
of the light reflected from the sample and, by comparison
of the absorption at selected wavelengths, computing the
required parameters,

NOTE. Technicon infra-Alyser models 300 and 400, obtainable
from Technicon Instruments Co, Ltd,, Evans House, Hamilton
Close, Basingstoke, Hampshire RG21 2YE have been found to
be suitable,

4.3 Moisture-proof container, capable of holding the
ground sample (see 7.6) without leaving a significant air
space.

5 Calibration of the analyser

B.1 Calibrate the infrared reflectance analyser in accord-
ance with the manufacturer's instructions. Use at least 40
calibration samples evenly covering the anticipated working
range.
NOTE, The results may be applied to other analysers of the same
mode! with checks as described in the note to 5.3.
6.2 Analyse the calibration samples for reference purposes
using the methods given below, If the respective require-
ments for precision are not met, reject the result and repeat
the analysis.
Parameter Method
Oil BS 4289 : Part 4
Moisture and
volatile matter
Protein

BS 4289 : Part 3

5,71 times the nitrogen content
as determined by a Kjeldah!
method

NOTE. The manufacturer’s calibration instructions may include a
procedure by which some results may be ‘deleted’ from the

calibration. 1t is not recommended that results should be eliminated
from the calculations without firm evidence of error.

5.3 The calibrations shall have a multiple correlation
coefficient between the reference and the infrared reflec-
tance analysis results of not less than 0.8. The standard
error of results about the calibration line shall be not more
than 0.3 for oil content, 0.2 for moisture and volatile
matter and 0.4 for protein.

NOTE. The results obtained on every tenth experimental sample
should be compared with those obtained using the methods referred
to in 6.2 to confirm that the grinding mill and infrared apparatus
are operating satisfactorily, If necessary, adjustments should be
made,

6 Sampling

Take the laboratory sample in accordance with BS 4146.

7 Preparation of the test sample

7.1 Prepare a representative sample from the laboratory
sample in accordance with BS 4289 : Part 1. if, before the
reduction of the laboratory {(contract) sample, large non-
oleaginous foreign bodies have been separated, take this
into account in the expression and calculation of results,

7.2 Determine any impurities in accordance with
BS 4289 : Part 2,

7.3 If required {(e.g. by contract), clean the sample in
accordance with the procedure in BS 4289 : Part 2.
Otherwise, if the impurities are not below 2.0 % by mass of
the sample, clean the sample so that impurities are reduced
to below 2.0 % by mass of the sample.

7.4 Fit the 0.8 mm perforated plate screen to the hammer
mill and clamp a clean linen collecting bag over the screen.

7.5 Pour the sample at a steady rate into the feed tray of
the hammer mill so that a sample of 200 g is ground in

1 min to 2 min. Do not exceed this feed rate, otherwise the
results may be inaccurate,

7.6 Immediately transfer the ground material {test sample)
to the moisture-proof container.(4.3).

7.7 Between each grinding, brush the screen and adjacent
areas free from any debris and turn the bag inside out,
shake and brush thoroughly to remove any clinging debris.

7.8 Allow the hammer mill and the sample collecting bag
to cool for 10 min after grinding 10 samples. Thoroughly
clean the hammer mili and sample collecting bag after every
20 samples processed,

NOTE 1. If the hammer mill is used for grinding different types of
oilseed it is essential to thoroughiy clean it and the sample collecting
bag before it is used for a different type irrespective of the number
of samples ground.

NOTE 2, A consistent particle size js critical in methods utilizing
infrared reflectance. It is essential, therefore, that the grinding
procedure described above is strictly adhered to, otherwise the
results obtained may be inaccurate.

8 Procedure

8.1 Test portion

Leave the ground material in the moisture-proof container
(see 7.6) for at least 1 h to reach ambient temperature.

8.2 Determination

8.2.1 Fill the glass cell of the analyser (4.2) with the test
portion {8.1) and place it in position. Set the analyser into
operation, and pay particular attention to the instructions
in 8.2.2 t0 8.2.5, :
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