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In order to examine the Chapon’salcohol chill hazetest in beer (3, 4) by nephelometry, a collaborativetrial was carried out
using six beer sampleswith different levels of alcohal chill haze. Fifteen laboratories of the members of the EBC Analysis
Committeetook part in the collaborativetrial. The method for determination of alcohol chill haze in beer yieldsresultswith
satisfactory repeatability (r,) and reproducibility (R,). The EBC Analysis Committee decided to include the method for
determination of alcohol chill hazein beer in Analytica-EBC and recommend it as a guideline method.

Descriptors: Analysis methods, chill haze, nephelometry Tablel Results: alcohol chill hazein beer (EBC units).
Labora- Level

1 Introduction tory 1 2 3 4 5 6

The EBC Analysis Committee decided to examine the Chapon’'s 1 043 133 049 140 918 515

alcohol chill haze test in beer (3, 4) by nephelometry. In autumn 045 138 049 135 9,07 503

2001 acollaborative trial was carried out using six beer samples
with different levels o alcohol chill haze. Fifteen laboretori s of 2. 040 139 047 153 864 465
the members of the EBC Analysis Committee took part in the 038 147 054 147 848 457
collaborativetrial. 3. 066 381 383 162 881 509
058 4,01 450¢ 182 888 586

2 Experimental 4, 0,61t - - 1,71 - -
o . . - 047t - - 145 - -

The organization of the collaborative trial and the statistical

treatment of the datawere performed according to the procedure >, 043 312 097 169 974 660
given in the International Standard 1SO 5725 (1, 6). 050 311 087 173 967 6,73
Six stabilized and pasteurised beer sampleswith different al cohol 6. 038 38 093 18 965 576
chill haze levels were circulated to 15 laboratories. Fourteen 042 39 09 1,75 948 7,02**
laboratories analysed all beer samples and carried out two meas- 7 039 141 040 120~ 760 392

urements on each sample (one laboratory analysed two beer .
samples) using the modification of the Chapon’s alcohol chill 032 136 045 163" 734 415
haze test (2). 8. 058 223 071 130 741 430
063 231 081 139 7,75 4,18

9. 037 228" 037 141 906 515
040 156" 038 1,17 908 4,75

10. 024~ 054 033 155 567 1,68*

3 Resultsand discussion

Theresults of two laboratories showed big systematic deviations
as compared to all other results. The origina data are given in

Table 1. The level 3 of laboratory 3 was irreconcilable with the 020 050 030 166 556 180
other data and was excluded from the computation. Mande!’s k 11. 036 064 041 083** 502 3,04
and hstatisticsareusedfor testing theconsistency of results. Three 028 084 034 076* 520 241
Mandel’ s k statistical outliers, one Mandel's h statistical outlier

and two Mande!’ s h stragglers were excluded from the computa- 12. 045 211 064 160 637% 3,09
tion. Theprecisiondataaresummarizedin Table2. Fromthistable 045 216 061 150 595* 2,60

its ssams that both r,, and R, tend to increase with higher values 13 054 245 070 174 89 505
of mean. Thefinal r, and R values are: 046 250 077 169 870 533

*

Mandel’ s h statistic straggler
Mandel’ s h statistic outlier

, . excluded from the computation
These results were obtained using nephelometers (haze meters) , -
with 90° measuring angle, but with certain differencesin measur- Mandel’s k statistic straggler
ing wavelength and geometry of the optical systems. Inaddition, ** = Mandel’sk statistic outlier

r,=0160+0055m R, =0513+0544m

*%

X
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Table2 Summary of the precision data (calculated from data of table 1).

Sample Beer 1 Beer 2 Beer 3 Beer 4 Beer 5 Beer 6
Number of |aboratories 12 11 11 11 12 10

Grand mean (m) 0,456 2,110 0,588 1,560 7,967 4,583
Repeatability standard deviation (Sr) 0,048 0,070 0,042 0,097 0,147 0,280
Reproducibility standard deviation (S,) 0,101 1,162 0,224 0,180 1,579 1,208
Repeatability (r,.) 0,133 0,195 0,119 0,272 0,412 0,785
Reproducibility (Ry,) 0,283 3,255 0,629 0,505 4,421 3,383
Coefficient of variation of repeatability (CVSr) 10,44 331 7,21 6,23 1,85 6,12

Coefficient of variation of reproducibility (CVS,) 22,15 55,09 38,20 11,55 19,82 26,36

the measured turbidities were results of formation of very small 5 Bibliography

quantities of alcohol chill hazes (ppm or less). However, the
coefficient of variation of repeatability (CV Sr) and the coefficient
of variation of reproducibility (CVS,) are in accordance with
reguirements established by Horwitz (5).

4 Conclusions

The method for determination of alcohol chill haze in beer yields
results with satisfactory repeatability (r,) and reproducibility
(Ry). The EBC Anaysis Committee decided to include the
method for determination of acohol chill hazein beer in Analyt-
ica-EBC and recommend it as a guideline method.
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