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EBC method 3.11.1, Sieving Test for Barley, was modified and tested for malt. Six samples were analysed in 12 laborato-
ries. Fractions I — IV and the amount of broken kernels and foreign matter were analysed in duplicate. Repeatability and
reproducibility figures were determined for the combined fraction I + II, fraction IV, broken kernels and foreign matter.
Repeatability (r,.) of fractions, except broken kernels, were independent of the mean value. Reproducibility (R,,) of fraction
IV was independent of the mean and other fractions were dependent on the mean value. All results were acceptable and the

method was recommended for inclusion in Analytica-EBC.
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1 Introduction

The Analysis Committee of the European Brewery Convention
(EBC) decided to modify the method 3.11.1, Sieving Test for
Barley, making it suitable for malt. The committee then carried
outaninter-laboratory collaborative trial to determine the accuracy
and precision of the malt sieving test.

2 Experimental

The organisation of the trial and the statistical treatment of the
collected data were conducted according to the procedure given
in the International Standard ISO 5725-2. Six malt samples were
sent to 12 laboratories. The laboratories were asked to determine
the fractions from I to IV, broken kernels (fraction V) and foreign
matter (fraction VI) in duplicate. All laboratories reported all the
results.

3 Results and Discussion

The basic data are presented in table 1. The statistical evaluation
was carried out using EBC method 14.2. In the statistical evalu-
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ation of data numerical consistency was tested using Cochran’s
and Grubb’s test to identify stragglers and outliers. The Cochran
test detected one outlier for fraction III and broken kernels and
two for foreign matter. By Grubb’s test one outlier for fraction
111, six outliers for fraction IV, one outlier for broken kernels and
six outliers for foreign matter were detected. No stragglers were
found.

It was decided to combine the fractions I and II and drop out the
fraction III in the final calculations on repeatability and reprodu-
cibility. The precision data using the accepted results for fraction
I + I, 1V, broken kernels and foreign matter of all the samples
are shown in table 2. The precision results are summarised in
table 3.

4 Conclusions

Repeatability and reproducibility results are acceptable and the
EBC Analysis Committee recommended the inclusion of the me-
thod in Analytica-EBC. The method is published in the up-date of
Analytica-EBC issued in June 2005 (method 4.22).
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Table 1 Results of the collaborative trial on the method Sieving Test for Malt
SAMPLES
A B C D E F

Lab. | FRACTION
Nr Nr Testl Test2 | Testl  Test2 | Testl Test2 | Testl  Test2 | Testl Test?2 | Testl Test2

| 88,09 8812 | 64,78 6590 | 8585 86,00 | 83,06 82,90 | 71,93 71,06 | 82,33 8146
1l 971 964 |2276 22,08 | 12,63 1255 | 1314 1302 | 21,78 2135 | 902 895
1 1] 1,36 1,22 8,24 830 | 135 115 | 243 2,18 354 311 083 0,93
v 031 010 2,63 241 | 054°° 0,12°° | 1,02 1,01 1,31 133 | 6,94°° 594°°
Broken kernels| 1,01 1,38 1,41 150 | 042 038 | 0,25 0,67 | 1,03** 2,03** | 068 215
Foreign matter | 0,11 0,25 0,23 045 | 0,00 0,00 0.1 0,29 | 0,61%*°°] 19%*°°|0 2]**°° ( 65**°°
1 87,93 8856 | 6426 6301 | 8503 8399 |8322 81,08 | 70,86 72,17 | 8151 8186
1l 928 883 |[2245 22,78 | 12,79 13,71 | 1164 1383 | 2430 2165 | 955 9,82
2 1] 162 159 8,28 930 | 1,72 163 | 333 3,20 358 4,29 1,00 093
v 038 014 3,82 301 | 016 012 | 1,02 0,85 087 074 0,05 0,05
Broken kernels| 0,79 1,42 1,43 182 | 055 0,70 | 082 1,02 071 0,95 798 7,06
Foreign matter | 0,21 0,00 0,00 019 | 001 007 | 005 0,07 0,00 0,26 0,00 0,00
1 86,14 8547 | 6305 6349 | 8375 8336 |80,73 82,91 | 6861 69,83 | 80,10 7835
1l 975 10,00 | 2311 2318 | 1354 14,34 | 1486 1258 | 2564 2442 | 813 9,90
3 1] 1,92 1,72 9,08 825 | 161 1,37 | 243 2,71 350 385 057 0,53
v 0,68°° 0,99°° | 3,55 388 | 017 030 | 0,78 0,83 1,08 1,11 298 279
Broken kernels| 1,25 1,02 1,14 1,14 0,49 0,44 0,94 0,70 0,95 0,72 8,04 8,53
Foreign matter | 0,20 0,69 0,00 002 | 053 034 | 017 0,30 016 0,06 0,00 001
I 86,58 86,52 | 59,93 5959 | 81,36 8262 |81,84 8212 | 6622 66,61 | 8048 82,29
1l 10,68 10,89 | 2510 26,11 | 1575 1518 | 1364 1373 | 27,76 2870 | 10,82 14,06
4 1] 1,22 208 |1030 1024 | 165 1,65 | 2,81 3,24 372 411 | 0,82%* 1,98**
v 031 051 3,23 409 | 012 020 | 0,75 0,97 098 0,92 216 172
Broken kernels| 0,39 0,00 0,82 000 | 029 000 | 0,72 0,00 072 000 | 585 0,00
Foreign matter | 012 0,00 |0,25°°  0,00°° | 07 0,00 | 038 0,00 | 0,30°° 0,00° | 0,00 0,00
1 89,71 9042 | 6298 64,87 | 8668 86,20 | 81,63 84,24 | 7500 7327 | 8557 8585
Il 818 7,98 |2264 21,71 | 11,18 11,78 | 1377 11,85 | 1945 21,85 | 10,32 10,31
5 1] 161 134 | 10,89 993 | 198 187 | 332 2,97 461 390 | 2,04°° 212°°
v 050 0,26 3,49 349 | 016 015 | 1,28 0,94 094 0,98 207 172
Broken kernels| 0,95 0,80 1,41 116 | 055 059 | 1,28 0,80 086 1,08 789 7,07
Foreign matter [ 089 0,70 | 0,60°° 0.65°° | 040 070 | 055 0.26 036 021 | 016°° 0,28°°
I 88,75 8820 | 64,75 6577 | 8601 8576 | 8361 8374 | 73,04 7253 | 81,31 8176
1l 838 851 |2252 2288 | 11,65 11,79 | 1276 1228 | 222 2227 | 880 865
6 1] 124 152 8,19 747 | 154 139 | 257 2,18 317 337 075 0,65
\Y, 040 035 3,06 284 | 013 0,10 | 050 0,58 093 086 253 276
Broken kernels| 0,85 1,02 1,20 080 | 015 046 | 043 0,57 057 088 6,24 6,25
Foreign matter | 0,37 0,47 0,27 013 | 060 062 | 021 0,28 041 0,20 0,00 0,00
1 87,34 86,11 | 6404 6131 | 8574 8346 | 82,04 816 | 6654 6868 | 7688 798
1l 10,08 11,05 | 23,1 249 | 1263 1452 | 13,76 13,95 | 27,92 2637 | 987 847
7 1] 1,60 1,65 9,40 983 | 136 1,62 | 3724 3,31 421 4,00 0,80 0,70
v 068 0,76 3,14 346 | 018 025 | 0,76 1,04 095 085 0,00 0,00
Broken kernels| 0,35 0,43 0,32 050 | 009 015 | 0,20 0,10 0,38 0,10 |12,45°° 11,03°°
Foreign matter | 0,00 0,00 0,00 0,00 | 000 0,00 | 000 0,00 0,00 0,00 0,00 0,00
1 88,98 89,40 | 67,66 67,60 | 86,07 8558 | 83,95 84,50 | 72,83 73,87 | 84,84 84,22
1l 829 7,72 |2065 2056 | 11,35 11,37 | 1126 11,08 | 2129 2085 | 782 7,22
8 1] 1,38 152 8,40 817 | 1,71 180 | 3,06 2,80 428 4,02 061 082
v 036 040 2,68 268 | 014 014 | 094 0,62 09 078 123 162
Broken kernels| 0,78 0,73 0,60 099 | 031 046 | 0,63 0,70 052 042 550 6,12
Foreign matter | 0,21 0,23 0,01 000 | 042 065 | 016 0,30 0,12 0,06 0,00 0,00
1 87,40 8830 | 62,00 6370 | 8440 86,550 | 83,60 81,50 | 71,40 71,10 | 81,20 83,330
Il 10,10 820 | 2320 22,00 | 13,30 11,40 | 11,60 13,80 | 23,10 2320 | 860 810
9 1] 1,80 1,50 9,70 980 | 160 140 | 3,30 3,10 370 4,00 080 0,70
v 040 1,20 4,20 350 | 0,10 020 | 0,60 0,70 0,60 0,80 240 210
Broken kernels| 0,30 0,60 0,90 1,10 | 060 050 | 0,90 0,90 1,20 0,90 7,00 570
Foreign matter | 0,00 0,20 0,00 000 | 000 000 | 000 0,00 0,00 0,00 0,00 0,00
I 88,96 90,06 | 6534 66,34 | 8525 87,24 | 8338 8384 | 7643 7555 | 84,11 81,06
1l 833 726 |2153 2116 | 11,98 10,34 | 12,08 11,35 | 19,47 1923 | 7,65 9,09
10 | m 1,18 141 8,74 858 | 152 097 | 257 2,70 318 353 095 095
\Y, 034 011 3,15 249 | 017 023 | 0,98 1,01 047 0,95 1,10 1,72
Broken kernels| 0,91 0,88 1,22 143 | 039 039 | 084 0,71 036 0,66 6,19 718
Foreign matter | 028 0,28 0,02 000 | 069 083 | 015 0.39 009 0,08 0,00 0,00
I 89,23 86,86 | 66,04 67,07 | 86,39 87,57 | 8567 83,95 | 74,23 7478 | 81,84 8153
1l 799 912 |2074 2097 | 1097 1056 | 1050 12,15 | 20,05 2044 | 787 810
11 | m 1,26 144 8,61 765 | 133 093 | 270 2,47 334 310 078 0,54
v 1,53°° 2,58°° | 4,48 429 | 1,34°° 0,98°° | 1,08 1,44 | 221°° 1,64° | 925 9,82
Broken kernels| 0,71 1,21 0,89 1,08 | 053 043 | 035 0,39 054 047 581 545
Foreign matter | 0,26 0,50 0,12 0,00 | 047 036 | 0,06 0,14 0,03 0,03 0,00 0,00
1 89,39 89,92 | 6659 6867 | 86,69 8849 | 8553 84,55 | 7535 76,18 | 82,62 81,12
1l 813 764 |21,10 19,89 | 11,10 944 |1059 10,91 | 20,44 1945 | 7,19 6,99
12 | m 0,95 1,09 8,12 768 | 116 134 | 244 2,91 298 313 041 0,69
v 025 016 2,57 230 | 005 012 | 047 0,52 055 0,59 144 2,08
Broken kernels| 1,01 0,94 1,56 142 | 050 020 | 067 0,86 062 058 837 912
Foreign matter | 0,31 0,35 0,12 012 | 063 049 | 031 0,29 0,08 0,08 0,00 0,00

*: detected as straggler by Cochran’s test ; retained
** : detected as outlier by Cochran’s test ; rejected
°: detected as straggler by Grubb’s test ; retained
°° : detected as outlier by Grubb’s test ; rejected
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Table 2 Precision data of the combined fraction I + II, fraction III, Broken kernels and Foreign matter
Fraction I + Fraction II Fraction IV

A B C D E F A B C D E F
n 12 12 12 12 12 10 n 11 12 11 12 11 10
n, 12 12 12 12 12 10 n, 11 12 11 12 11 10
s 0,14 0,19 0,08 0,06 0,37 0,66 s 0,05 0,11 0,01 0,02 0,02 0,07
S’ 0,31 0,91 0,09 0,12 0,23 1,74 S? 0,03 0,30 0,00 0,04 0,03 0,90
S, 0,37 0,44 0,28 0,25 0,61 0,81 S, 0,21 0,34 0,10 0,15 0,12 0,27
Sp 0,67 1,05 0,41 0,43 0,77 1,55 Sp 0,28 0,64 0,10 0,25 0,22 0,99
m 97,17 86,82 97,74 95,64 94,63 90,05 m 0,44 3,27 0,18 0,86 0,89 1,63
Ty 1,15 1,36 0,86 0,79 1,89 2,60 Ty 0,67 1,05 0,32 0,46 0,39 0,86
R, 2,08 3,26 1,27 1,33 2,40 4,96 R, 0,89 2,00 0,31 0,77 0,70 3,15
CVS, 0,38 0,50 0,28 0,27 0,64 0,90 CVS, 49,08 10,34 57,88 17,17 14,04 16,51
Cvs, 0,69 1,21 0,42 0,45 0,82 1,72 CVSs, 64,65 19,66 56,15 28,87 24,96 60,61

Fraction V — Broken kernels Fraction VI — Foreign matter

A B C D E F A B C D E F
n 11 11 11 11 10 10 n 11 10 11 11 10 9
n, 12 12 12 12 11 11 n, 12 11 12 12 11 10
s 0,05 0,03 0,01 0,03 0,03 0,38 s 0,02 0,00 0,01 0,01 0,01 0,00
S? 0,05 0,10 0,01 0,06 0,05 3,73 S 0,04 0,01 0,08 0,01 0,01 0,00
S, 0,21 0,18 0,11 0,16 0,16 0,62 S, 0,14 0,06 0,10 0,10 0,07 0,03
Sk 0,31 0,37 0,16 0,29 0,27 2,03 Sk 0,24 0,10 0,30 0,15 0,11 0,07
m 0,84 1,11 0,41 0,67 0,68 6,37 m 0,28 0,09 0,38 0,20 0,12 0,02
I, 0,67 0,56 0,34 0,52 0,52 1,98 I, 0,45 0,20 0,33 0,32 0,24 0,09

05 0,97 1,15 0,49 0,89 0,85 6,39 R, 0,74 0,31 0,93 0,47 0,34 0,24

CVS, 25,34 16,14 26,48 24,38 24,02 9,73 CVS, 50,82 72,80 26,89 50,30 65,04 126,14
CVs, 37,11 33,26 38,66 42,53 39,79 31,87 CVS, 84,48 113,36 77,88 74,67 93,23 327,31
Table 3 The summary of the results of the collaborative

trial on the Sieving Test for Malt — range,
repeatability (r,,) and reproducibility (R,)

Fraction

I+11

v

Broken kernels
Foreign matter

Range, % r,, % Ry, %

86,8 —-97,2 1,44 25,51-0,25m
0,18—-3,27 0,63 1,30

0,41 —-6,37 0,34 m 0,09 — 1,05 m
0,02 —0,38 0,27 0,14—-2,02m




