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INSTITUTE OF BREWING 1994 CHECK MALT

By J. B. SOUTH

( Submitted on behalf of the Analysis Committee of the Institute of Brewing}
( Chairman: F. R. Sharpe)

A large batch of malt was obtained for use as a check malt. The malt batch was tested for homogenoeity
and the results were judged to be acceptable to permit the use of the malt as a check malt. The mait
was collaboratively tested using a wide range of analyses by a total of 39 laboratories representing
the malting, brewing and distilling industries of Great Britain and Ireland. In order to test the stability
of canned malt samples the last remaining cans of the 1984 check malt were collaboratively analysed
by 12 laboratories. Comparison of these results with the original data revealed that most parameters

were stable over the ten year lifespan of the malit.
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INTRODUCTION

In 1994, a new check malt was required by the Institute of
Brewing, since stocks of the previous check malt, which had
been available since 1984, were running low. A large batch of
malt, believed to be suitable for use as a check malt, was
obtained from a UK maltster. A 500 kg subsample of this malt
(hereafter referred to as the malt batch) was obtained, mixed
thoroughly and then packaged into cans, each can holding
approximately 500 g of malt. The cans were placed for storage
in a cool, dry environment.

Prior to issue of the malt for sale, it was decided that the
homogeneity would be tested across the entire malt batch for a
range of analytical parameters, and that the reference analysis
of the malt would be carried out by a sufficiently large number
of laboratories so that the statistics would be valid, even for
those analytical parameters likely to be measured by only a
fraction of the total collaborating laboratories. Finally, the
stability of a canned malt was to be examined by analysing a
selection of the remaining cans of the 1984 check malt.

METHODS

Homogeneity test

Eleven cans were selected, in a systematic manner, so that the
malt was sampled across the entire batch, and analysed for
sieving, moisture, hot water extract (0.7 mm), colour, total
nitrogen (Kjeldahl), total soluble nitrogen, free amino-
nitrogen, friability and homogeneity according to the methods
described in IOB Recommended Methods®. These analyses
were carried out in a single laboratory, in duplicate, under
repeatability conditions as described in 1SO 5725, The
resulting data were analysed using one-way analysis of
variance.

Reference analysis

Cans for analysis were selected, in a systematic manner so
that the malt was sampled across the entire batch, and allocated
at random to participants. Two cans were provided to each
participant, to permit the full range of analyses to be carried
out by each laboratory. Each participant was instructed to
analyse the malt in duplicate, under repeatability conditions as
described in ISO 57253, using as many of the analyses as
possible shown in Table VIIl. Methods were as described in
10B Recommended Methods® except for total nitrogen
(Dumas), which was according to Buckee' and endo beta-
glucanase, which was a viscometric procedure?, details of which
were provided with this trial. Participants were requested to

only carry out those analyses with which their laboratory was
experienced. Laboratories from the following companies
participated in this analysis: Bass Maltings Ltd. (2 labs), Moray
Firth Maltings plc (2 labs), Courage Ltd., Morrison Bowmore
Distillers, The Wolverhampton and Dudley Breweries plc,
Guinness G.B., The Highland Distilleries Co. plc, The Whyte &
MacKay Group plc, Hugh Baird and Sons Ltd. (2 labs),
Pollock and Pool Ltd., Brewing Research Foundation
International, Thomas Fawcett and Sons Ltd., Crisp Malting
Group Ltd. (2 labs), Scottish and Newcastle Breweries plc,
Munton and Fison plc (2 labs), Whitbread plc, Chivas Brothers
Ltd., Robert Kilgour & Co. Ltd., W. M. Grant and Sons
Distillers Ltd., Pentlands Scotch Whisky Research Lid., R. R.
Tatlock and Thompson, United Malt and Grain Distillers Ltd.
(5 labs), Pauls Malt Ltd. (3 labs), Carlsberg-Tetley Maltsters (2
labs), Minch Norton plc, and Milford Malting Co.

Stability test

A selection of remaining cans of the 1984 check malt were
analysed for the parameters shown in Table IX by 12
laboratories, in duplicate, under repeatability conditions as
described in ISO 5725%. All methods used were as described in
IOB Recommended Methods®. In order to allow valid
comparison with the original analyses of this check malt, all
laboratories used the 515 ml mash dilution. The mean results
for this analysis were compared to the original data for this
malt using the two-sample t-test.

RESULTS AND DiscussioN

Raw data from the trial, together with any variations in
methodology between laboratories, are shown in Tables I to VI.
In the statistical analysis of this data, results for laboratories
which used different method variants were combined, since
examination of the data separately for each variant showed that
there were no statistically significant differences between the
results.

Homogeneity test

A summary of the statistical analysis of data from the
homogeneity test is shown in Table VII. The original data were
examined for outliers but none was found. Analysis of variance
was carried out, comparing the variation found between cans
with that found between replicate anulyses. The ratios of mean
squares (F) are shown in Table VII. The results showed that the
F-values for the analyses sieving (<2.2 mm, 2.2-2.5 mm,
2.5-2.8 mm), moisture, colour, total soluble nitrogen, friability
and homogeneity were lower than the critical value (2.854,
p =0.05) and hence there were no statistically significant
differences between cans for these analyses. The test did reveal
statistically significant differences between cans for sieving
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1994 CHECK MALT

Raw data for homogeneity test

TABLE I.
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Raw data for reference analysis, sieving, %
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— Data not returned.
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TABLE III. Raw data for reference analysis; moisture and hot water extract

1994 CHECK MALT

Moisture, % m/m

Hot Water Extract, litre®/kg

Mash
Can | Can 2 0.7 mm 0.2 mm type
(450 gor
Lab l 2 1 2 1 2 1 2 515 mi)

1 3.70 3.60 3.70 3.7 305.0 304.0 307.0 3070 450

2 3.76 3.84 3.82 382 304.6 305.6 3117 3100 515

3 3.76 3.82 3.86 394 309.6 308.7 310.2 310.6 5t5

4 3.97 4.00 — — 3074 306.1 308.2 308.1 450

5 3.70 3.60 3.60 3.60 3064 307.6 308.8 309.3 515

6 3.90 3.60 4.40 3.70 307.0 305.0 — — 450

7 3.60 3.52 3.55 3.50 304.5 304.9 306.9 3075 450

8 3.80 380 3.80 3.80 306.6 307.0 308.5 308.9 515

9 3.63 3.67 3.97 395 305.4 305.6 309.8 309.4 515
10 .72 390 4.08 4.00 307.7 306.1 3114 3111 515
11 359 353 3.61 3.66 306.5 306.5 308.5 308.5 515
12 3.60 3.60 3.50 3.60 305.7 305.2 308.2 308.0 450
13 3.90 4.10 — — 308.4 309.6 3116 3136 515
14 — — 3.80 3.80 — - - — 515
15 3.90 3.90 4.00 4.00 305.0 306.2 307.3 308.0 450
16 3.84* 3.50* 3.62 3.52 307.3 306.5 309.8 3113 450
17 4.10 4.00 3.70 3.80 304.8 305.2 308.4 309.2 515
18 3.69 3.67 3.6l 3.65 306.2 306.5 307.7 310.2 515
19 3.90 390 4.10 4.20 305.9 306.6 306.5 307.2 450
20 3.92 394 3.73 3.68 319.4** 317.5** 319.6** 321.0** 450
21 4.10 4.00 4.10 4.10 306.8 307.0 308.3 308.0 515
22 3.90 4.00 4.20 4.20 306.0 306.0 307.0 307.0 515
23 381 383 3.75 3.81 307.1 308.4 308.0 309.3 515
24 3.61 363 3.4 325 304.9 304.0 — — 450
25 3.40** — b3 — — — — — 515
26 3.55 353 3.55 3.82 306.4 306.0 307.9 308.1 450
27 3.7 3.70 3.80 3.60 306.0 307.0 307.0 308.0 450
28 4.00 4.00 4.40 4.30 302.0 304.0 305.0 308.0 515
29 3.80 3.80 3.80 3.80 306.5 306.3 310.1 309.6 515
30 4.30 4.00 430 390 307.0 307.0 3100 313.0 515
31 4.07 398 4.03 3.97 319.8+* 319.5%¢ 321.3** 322.6** 515
32 4.30** — X — 306.4 306.4 3084 308.4 450
33 3.70 390 3.60 390 305.0 306.0 310.0 309.0 515
34 3.62 345 3.73 341 308.7 308.0 3124 3119 515
35 3.90 3.80 3.90 3.90 257.5** 2582 264.9** 264.7%* 515
36 3.60 3.70 3.60 3.90 305.0 307.0 3150 312.0 515
37 — — — — — — — — 515
38 4.00 4.03 4.02 4.08 305.2 306.1 307.5 307.5 515
39 3.90 3.90 390 4.00 307.0 307.0 309.0 3100 515
— Data not returned.

** Rejected as outliers by Cochran’s test.
** Rejected as outliers by Dixon'’s test.
x Data eliminated due to errors in analysis or reporting.
TABLE IV. Raw data for reference analysis; colour, cold water extract, diastatic power and alpha-amylase
Colour Cold Water Extract Diastatic Power Starch Alpha-amylase Starch
EBC units* % m/m ‘as is’ DP method used D.U. ‘as is’ used
Lab 1 2 l 2 1 2 1 2

1 24 24 16.2 164 80 82 Fehlings BDH — —

2 26 2.6 16.7 16.7 98 95 Fehlings Merck 3 3 ASBC

3 3.1 3.1 17.0 16.6 70 70 Fehlings Merck 37 37 ASBC

4 KN | 3.1 — — — — — —

5 - — — — _ — — _

6 25 2.8 17.0 17.0 64 69 Fehlings — - —

7 21 24 — — — — 37 39 Fisons

8 — — _ —_ — — — —_

9 20 2.0 16.6 16.6 81 84  Ferricyanide — 40 42 —
10 3.1 30 — — 67 66 Ferricyanide ASBC 32 32 ASBC
11 23 23 16.1 16.1 75 69 Ferricyanide BDH 37 36 Aldrich
12 32 3.2 — — —_ — —

13 30 3.0 — — — — — —
14 2.8 2.8 — — 68 68 Fehlings Aldrich — —
15 25 2.5 16.5 16.5 70 70 Fehlings BDH 33 32 BDH
16 24 24 17.1 16.6 70 66 Fehlings BDH — —
17 28 2.8 154 15.5 54 62 Ferricyanide ASBC — —
18 kN 31 — — - — — —
19 2.5 2.5 — — 60 60 Fehlings Merck 38 38 Merck
20 24 22 — — 76 80 Fehlings ASBC — —
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TABLE IV (contd)
Colour Cold Water Exiract Diastatic Power Starch Alpha-amylase Starch

EBC units* % m/m ‘as is’ °10B DP method used D.U. ‘asis’ used
Lab i 2 1 2 1 2 1 2
21 29 29 16.3 16.6 59 59 Fehlings BDH 35 36 ASBC
22 28 28 16.3 16.5 66 71 Fehlings Merck 34 35 Merck
23 25 2.5 16.7 16.9 75 72 Fehlings BDH 36 35 BDH
24 2.6 29 - — —_ — 31 31 ASBC
25 — — — — — — — —
26 2.8 29 16.8 16.2 76 70 Fehlings Aldrich 30 29 ASBC
27 2.0 20 — — 67 69 Fehlings ASBC 29%* 28%* ASBC
28 2.2 2.2 15.7 15.2 — — 33 33 —
29 — — — — — —_ — —
30 2.2 2.7 16.7 16.3 63 74  Ferricyanide ASBC 32 k3 ASBC
3 23 25 —_ — — — — —
32 27 27 — — — — — —
33 22 22 16.4 16.6 —_ 66 Fehlings Sigma 31 32 Sigma
4 22 2.2 16.3 170 83 84 Fehlings Sigma 42 40 Sigma
35 — — — — — — — —
36 — — — — — — —_ —
37 — — — — — — — -
38 25 26 15.6 15.9 62 64 Fehlings ASBC 34 35 ASBC
39 2.0 25 16.2 16.1 61 60 Fehlings ASBC 67 66 ASBC

— Data not returned.
= Colour is reported as for 515 ml mash type.
** Rejected as outliers by Dixon's test.

TABLE V. Raw data for reference analysis; total nitrogen, total soluble nitrogen, free amino nitrogen and wort viscosity

Total Nitrogen, Kjeldahl Total Nitrogen, Dumas Total Soluble Nitrogen Free Amino Nitrogen Wort Viscosity
% m/m ‘dry’ % m/m ‘dry’ Y% m/m ‘dry’ % m/m ‘dry’ mPas
Lab 1 2 1 2 1 2 1 2 1 2
1 1.38 1.38 — — 0.52 0.50 — — — —
2 1.42 1.41 — — 0.54 0.54 0.087 0.084 1.39 1.36
3 1.40 1.39 — —_ 0.50 0.51 0.115 0.112 1.42 1.42
4 — — 1.46 1.46 — — 0.102 0.102 — —
5 1.37 1.40 — — — — — - — —
6 1.42 1.39 — — 0.55 0.55 — — — —
7 1.34 1.34 1.37 1.37 0.54 0.53 —_ — — —
8 1.38 1.39 — — — — — — — —
9 1.45 141 — — 0.64+* 0.64** — — — —
10 1.40 1.35 - — 0.52 0.53 0.091 0.084 141 1.42
11 1.39 1.38 — — 0.54 0.54 0.085 0.086 1.40 1.38
12 1.44 1.44 — — — — 0.100 0.160 1.39 1.37
13 1.45 1.42 — — 0.55 0.56 — — — —
14 — — — — 0.52 0.52 — —_ 1.36 1.38
15 1.41 1.42 1.44 1.45 0.54 0.55 0.104 0.102 1.42 1.42
16 1.46 1.44 — — 0.52 0.52 _ — — -
17 1.39 1.39 — — 0.50 0.50 0.077 0.080 1.31** 1.31**
18 — — 1.42 1.46 0.53 0.51 — _ — —
19 — — 1.38 1.37 0.54 0.55 0.104 0.107 1.39 1.38
20 1.43 1.39 — — 0.53 0.52 0.100 0.105 1.38 1.38
21 1.38 1.38 1. 1.43 0.54 0.56 0.086 0.086 1.37 1.38
22 1.40 1.42 -— — 0.54 0.55 0.078 0.082 1.38 1.37
23 1.38 1.38 — — 0.55 0.53 0.088 0.082 1.37 1.39
24 — — 1.44 1.45 0.55 0.55 — — 1.33 1.37
25 — - — — — — — - —_ —
26 1.40 1.35 — — 0.54 0.53 0.101 0.100 1.40 1.39
27 1.38 1.40 0.54 0.55 — — — —
28 1.52 1.48 — — — — 0.116 0.124 — —
29 — — — — — — — —
30 1.44 1 — — 0.50 0.52 0.082 0.082 1.40 1.38
3] 1.37 1 — — — — 0.081 0.081 — —
32 — — — - — — — — —
33 — — 1.39 1.37 0.52 0.51 0.097 0.091 1.42 1.36
34 — — 1.45 1.44 0.50+ 0.55+* — — 1.28 1.21
35 1.36 1.38 — — 0.52 0.50 — — — —
36 — — — — — — — — — —_
37 — — — — — — — — — —
38 143 1.43 — — 0.53 0.53 — —_ 1.39 1.39
39 — — 1.43 1.43 0.51 0.53 — — — —

— Data not returned.
** Rejected as outlier by Cochran’s test.
** Rejected as outliers by Dixon's test.












