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Convention

A method for the determination of aluminum in beer, has been collaboratively tested. The method

tested relies on atomic absorption spectrometry with atomization in a graphite furnace. Five pairs of

beers, with concentrations ranging from 96 to 1000 |ig/litre, were analysed by eleven laboratories. The

repeatability (r^) values ranged from 10 to 69 ng/l, and the reproducibility (Rgg) values ranged from 70
to 465 p.g/1,. A second collaborative trial with a slightly different method protocol gave no improvement.

Due to the high reproducibility values the method was not adopted for inclusion in Analytica-EBC.
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1. The difference is an outlier according to Dixon's test.

2. The average is an outlier according to Dixon's test.

3. The difference is a straggler according to Dixon's test.

TABLE 2.
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mean,
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Summary of precision

Sample

Pair A

12

201,2

18,5

51,9

9,2

38, 7

108,3

19,2

Sample

Pair B

12
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7, 1
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188,6
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95,7

3,6

10, 1

3, 8
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11

1000

24, 8
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Introduction

The aim of the subcommittee was to evaluate a method for

the analysis of aluminum in beer. The method evaluated

was published by Wagner and McGarrity: "Determination of

Aluminium in Beer by Graphite Furnace Atomic Absorption

Spectrometry" (1). Two changes in this method were intro

duced as proposed by the authors (2): potassium dichromate

was substituted for magnesium nitrate as the matrix modifier,

and a cool down step prior to atomization was included in

the temperature programme. This modified version of the

method was also tested by the American Society of Brewing

Chemists (ASBC).

Testing procedure

The organisation of the collaborative test and the statistical

evaluation of the data were carried out according to the

procedures given in the International Standard ISO S725 (3).

A split level design was employed.

Five pairs of beer, with aluminium contents from approx.

100 to 1000 fig/litre were sent to 11 participating laboratories.

The different levels were obtained by addition of an alu

minium standard solution. The samples were bottled in acid

washed polypropylene bottles and pasteurized. The analyses

were performed within four weeks after bottling. An aqueous

aluminium standard was distributed to all participating lab

oratories together with the samples, and this was used for

the calibration.

Results and discussion

The raw data of the collaborative trial are presented in

Table 1, and a summary of the statistical calculations is given

in Table 2. One laboratory returned two sets of results,

one using deuterium and one using Zeeman background

correction. Five pairs of results were omitted after applying

Dixon's test, see tables.

Repeatabilities, r95, ranged from 10 to 69 u.g/1 in the five

sample pairs; CV5 below 10% at all levels. The reproduci

bility values (R9j) were considerably higher: 70 to 465 u.g/1

and CVR ranged from 17 to 27%.

The purity of the matrix modifier, potassium dichromate,

and its influence on the results, was questioned as it is not

possible to obtain this as a high purity reagent. A second

collaborative trial was organised, in which the original version

of the method was tested, i.e. using magnesium nitrate as

modifier and without cool down step before atomization.

The trial was performed in the same way as the first one,

but the concentration at the highest level was approx 500 u.g/

litre. Both repeatability and reproducibility values were

higher in this study than those obtained in the first one;

CVR ranged from 30 to 40%.

Conclusions

Due to the poor reproducibility values that were obtained

in the two collaborative trials, the Analysis Committee of the

EBC judged that the method was not suitable for inclusion in

Analytica-EBC.
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