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Foreword

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

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard ISO 11292 was prepared by Technical Committee
ISO/TC 34, Agricultural food products, Subcommittee SC 15, Coffee.

Annexes A and B of this International Standard are for information only.
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ISO 11292:1995(E)

Instant coffee — Determination of free and total
carbohydrate contents — Method using
high-performance anion-exchange chromatography

1 Scope

This International Standard specifies a method for the
determination of free and total carbohydrate contents
in instant coffee using high-performance anion-
exchange chromatography. In particular, it determines
the content of individual monosaccharides, sucrose
and mannitol.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publica-
tion, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of |IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 1042:1983, Laboratory glassware — One-mark
volumetric flasks.

ISO 3509:1989,
Vocabulary.

Coffee and its products —

ISO 3726:1983, Instant coffee — Determination of
loss in mass at 70 °C under reduced pressure.

Full document details: ISO 11292-1995 (1997)

3 Definitions

For the purposes of this International Standard, the
definitions given in ISO 3509 and the following defi-
nitions apply.

3.1 free carbohydrate content: Content of each
individual monosaccharide (arabinose, fructose,
galactose, glucose, mannose), and the sucrose and
mannitol contents, determined under the conditions
described (method A). Content is expressed as a per-
centage by mass on a dry basis.

3.2 total carbohydrate content: Content of each
individual monosaccharide (arabinose, galactose,
glucose, mannose, xylose) and the mannitol content,
determined under the conditions described, which in-
cludes a strong hydrolysis step (method B). Content
is expressed as a percentage by mass on a dry basis.

4 Principle

41 Method A

Dissolution of a test portion in water. Separation of
the carbohydrates present in the filtered extract by
ion chromatography on a high-performance anion-
exchange column (HPAEC) using pure water as
eluent. Electrochemical detection of the eluted com-
pounds by means of a pulsed amperometric detector
(PAD) and quantification by comparison with peak
areas given by standard solutions.
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4.2 Method B

Hydrolysis of a test portion with aqueous hydrochloric
acid. Analysis of the carbohydrates present in the fil-
tered hydrolysed solution as described in method A.

5 Reagents

Use only reagents of recognized analytical grade, un-
less otherwise specified, and distilled or demin-
eralized water or water of equivalent purity.

5.1 Sodium hydroxide (NaOH), 50 % (m/m)
aqueous solution.

The reagent should contain the minimum amount of
sodium carbonate and mercury. Do not shake or stir
the solution before use.

5.2 Hydrochloric acid (HCIl), 1,00 mol/l standard
volumetric solution.

5.3 Eluent 1 (S1), demineralized water
(18 MQ.-cm).

Filter the demineralized water through 0,2 pm mem-
brane filters. Degas by sparging with helium for be-
tween 20 min and 30 min.

5.4 Eluent 2 (S2), sodium hydroxide (NaOH),
300 mmol/l solution.

To 985 ml of degassed water (5.3), pipette 15,6 ml
of the sodium hydroxide solution (5.1).

CAUTION — It is extremely important to remove
dissolved carbon dioxide from the eluents prior to use.
Carbonate will act as a strong “pusher” on the
column, resulting in a drastic reduction in resolution
and efficiency. Prepare the solution the day before the
analysis.

5.5 Carbohydrate standard solutions.

Prepare fresh solutions of arabinose, fructose,

© ISO

Weigh, to the nearest 0,1 mg, approximately 100 mg
of each carbohydrate into separate 100 ml volumetric
flasks (6.2) and dilute to the mark with water (stock
standard solutions of 1 000 mg/l).

Mixed standard solutions can also be prepared from
separate stock solutions once the retention time of
each carbohydrate is known under the prevailing
chromatographic conditions.

Further dilute the standard solutions to reach carbo-
hydrate concentrations similar to those found in the
non-hydrolysed or hydrolysed instant coffee sample
solutions.

The resolution of rhamnose from arabinose is difficult
to achieve. If these two monosaccharides coelute, do
not add rhamnose in a mixed standard solution.

6 Apparatus

Usual laboratory apparatus and, in particular, the fol-
lowing.

6.1 Analytical balance, capable of weighing to an
accuracy of + 0,1 mg.

6.2 One-mark volumetric flasks, of capacity
100 ml (in accordance with class A of ISO 1042).

6.3 Graduated cylinders, of capacities 1 000 ml
and 50 ml, tall form.

6.4 Vacuum filtration system.

6.5 Folded filter papers, medium fast, qualitative.

6.6 Disposable C18 filter cartridges', to be used
according to the manufacturer's recommendations.

6.7 Disposable membrane filters, 0,2 ym pore
size.

6.8 Water bath, capable of being maintained at
100 °C + 5 °C.

galactose, glucose, mannose, sucrose and mannitol.

1) Sep-Pack C18 (Waters) and Supelclean LC-18 (Supelco) are examples of suitable products available commercially. This in-
formation is given for the convenience of users of this International Standard and does not constitute an endorsement by 1ISO
of these products.
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6.9 Metal-free liquid chromatograph?, with a
high-performance anion-exchange column?® filled with
pellicular polystyrene-divinylbenzene resin and pre-
column (guard column)® and postcolumn delivery
system.

6.10 Pulsed amperometric detector (PAD) with
gold electrode®.

6.11 Integrator chromatography data station®.

6.12 Disposable cartridges”, to be used according
to the manufacturer's recommendations.

7 Sampling

It is important that the laboratory receive a sample
which is truly representative and has not been dam-
aged or changed during transport or storage.

Sampling is not part of the method specified in this
International Standard. A recommended sampling
method is given in ISO 6670:1983, Instant coffee in
cases with liners — Sampling.

When the instant coffee is not in cases with liners,
take a well-mixed representative sample from single
packed units.

8 Procedure

8.1 Determination of dry matter

Calculate the dry matter determined on a portion of
the laboratory sample in accordance with ISO 3726.

8.2 Preparation of sample for analysis —
Method A

Weigh, to the nearest 0,1 mg, approximately 300 mg
of the laboratory sample directly into a 100 ml
volumetric flask (6.2). Add, using a graduated cylinder
(6.3), 70 ml of water and shake until dissolution is

ISO 11292:1995(E)

complete. Dilute to the mark with water. Filter 5 ml
to 10 ml of this solution through a cartridge (6.6).
Discard the first few millilitres.

8.3 Preparation of sample for analysis —
Method B

Weigh, to the nearest 0,1 mg, approximately 300 mg
of the laboratory sample directly into a 100 ml
volumetric flask (6.2). Add 50 ml of the hydrochloric
acid (5.2) and swirl. Place the flask in a boiling water
bath (6.8) for 150 min.

Keep the level of the sample solution always below
that of the water in the bath. Swirl the solution by
hand every 30 min. Cool to room temperature by
passing the flask under tap water. Dilute to the mark
with water and filter the solution through a folded fil-
ter paper (6.5). Pass 3 ml of the filtrate through a
disposable cartridge (6.12). Discard the first millilitre.

8.4 Chromatographic analysis

Set up the chromatograph (6.9), detector (6.10) and
integrator (6.11).

Allow the chromatograph to equilibrate.

Filter the standard solutions (5.5) and the test sol-
utions (8.2 or 8.3) through 0,2 pum membrane filters
(6.7).

Inject the same volume of filtered standard and test
solutions into the chromatograph and separate carbo-
hydrates under the conditions given in tables 1
and 2.

Identify and quantify carbohydrates in the sample
solution by comparison with retention times and areas
of corresponding peaks obtained using the standard
solution.

Inject a standard solution every four injections, in or-
der to account for any changes in retention times or
peak integrations.

2) The BioLC system (Dionex) consisting of a model GPM-II quarternary gradient pump (Dionex) with a model SP8875
autosampler (Spectra - Physics) filled with a 20 pl loop, model EDM-II eluent degas module (Dionex) and reagent reservoir for
NaOH postcolumn addition (Dionex) are examples of suitable equipment available commercially.

3) CarboPac PA1 (10 um, 250 mm x 4 mm) (Dionex) is an example of a suitable analytical column available commercially.

4) CarboPac PA (Dionex) is an example of a suitable precolumn available commercially.

5) Model PAD-II (Dionex) is an example of suitable equipment available commercially.

6) Model Autolon Al-450 is an example of suitable equipment available commercially.

7) On Guard-AG (Dionex) is an example of a suitable cartridge commercially available.

This information is given for the convenience of users of this International Standard and does not constitute an endorsement

by ISO of these products.
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Table 1 — Preparation of column
Eluent Time Eluent Eluent Procedure
S1 S2
min ml ml
Isocratic 0 100 0 Start data acquisition
50,0 100 0 Stop data acquisition
50,1 0 100 Start clean-up
65,0 0 100 Stop clean-up
65,1 100 0 Start re-equilibrium
80,0 100 0 Stop re-equilibrium
NOTES
1) Retention times tend to vary from one column to another. Start clean-up only when the last
monosaccharide (ribose) has been eluted.
2) It may be necessary to perform two or three injections of standard solution or to increase the re-
equilibrium time in order to achieve a good separation of sucrose and xylose.
Table 2 — Conditions for analysis
Injection 20 pl
Flowrate 1,0 mi/min
Postcolumn addition Eluent S2 (5.4) at a flowrate of 0,6 ml/min
Temperature Ambient
Detector Fill up the reference cell with Eluent S2 (5.4).
Use the optimum conditions given by the manufacturer.
9 Calculation m is the mass, in grams, of the test portion

The carbohydrate content, w, expressed as a per-
centage by mass, is equal to

A-myV
W= Mo x 100
where
A is the peak area of the individual carbo-
hydrate in the test solution (8.4);
Ag is the peak area of the individual carbo-

hydrate in the standard solution (8.4);

4
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in the test solution (8.2 or 8.3), expressed
on a dry basis;

mg is the mass, in grams, of the carbohydrate
in the standard solution (5.5);

Vv is the volume, in millilitres, of the test sol-
ution (8.2 or 8.3);

Vo is the volume, in millilitres, of the standard
solution (5.5).

Take as the result the arithmetic mean of the two
determinations. Express the result either as free
(method A) or total (method B) carbohydrate content
to the nearest 0,01 % (m/m) for each carbohydrate of
interest, or the total of all carbohydrates detected.
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