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BEER/ FERMENTATION / MALTING/ MASHING/ RICE/ SENSORY

EVALUATION

The aim of this research was to investifgate the optimal condition for brewing
processes of rice beer. The malting condition was investigated in terms of
temperatures (20, 25 and 30°C) and steeping durations (24, 48 and 72 h) on o~ and -
amylase activities of six Thai rice cultivars, including three non waxy rice cultivars
(Khaw Dok Mali 105 (KDML105), Pratum Thani 60 (PT60) and Khao Chao Dam
(KCD)) and three waxy rice cultivars (San Pa Tong (SPT), Khokho 6 (RD6) and Khao
Niew Dam (KND)). It was found thaE amylolytic activities of the rice malt were
increased with temperature, better at 30°C than 25°C and 20°C; and that activities of
the two enzymes were higher than 25°C and 20°C respectively; whereas long steeping
duration for more than 24 hours inhibited the activities of f-amylase and retarded oc-
amylase. Therefore, the steeping condition was modified to the short steeping-air-rest
switching regime. The black non-waxy rice “KCD” and black waxy rice cultivars
“KND” were selected to optimize the germination condition under the different
temperatures, steeping degreé ‘and duration of germination. Response surface
methodology was used to design experiment as face centered composite design and to

establish empirical models for each malt properties.



v

It was also found that both types of rice had satisfied properties, high cold
water extract (CWE), extract yield, Kolbach index, free alpha amino acid (FAN),
apparent attenuation limit (AAL), and a- amylase activities by germinating at temperature
30°C, steeping by air-rest switching until the degree of steeping reached 44%, and
germinating for 8 days and dried at 50°C for 24 hrs. The cleaned malt had malting
losses approximately 12%. These malts were further used for mashing analysis. The 4
mashing regimes for rice malts were investigated for improving the wort quality. The
results demonstrated that the temperature-prégrammed which focused on glucose
production in a range of 52, 55 and 57°C was suitable to produce wort from KCD rice
malt, The temperature-programmed which focused on maltose production at 62 and
64°C was selected for KND rice malt. The pH of mashing-in and divalent cations
strongly influenced wort soluble nitrogen and FAN, and the optimal mashing-in pH
for both rice malts was at 5.2 supplemented with Ca?" 150 mg/L. The method of
grinding using two roller mills influenced FAN content significantly; therefore, KCD
was milled at a gap distance of 0.5 mm and KND at 1.0 mm. The selected mashing
conditions were used to produce wort by using a brew master mashing unit and
39+0.2% of brewing yield was obtained by KCD malt and 38.4+2.8% by KND
malt. Beers were produced by using Saccharomyces cerevisiae 34/70 and S.
cerevisiae 60/120 for bottom and top fermentation processes, respectively. The
yeast strain 60/120 consumed FAN in wort (215 mg/L, and 168 mg/L for KCD and
KND wort, respectively) more than strain 34/70 (125 and 109 mg/L for KCD and
KND wort, respectively). Consequently, volatile compounds such as ester, alcohol
diacetyl and 4-vinyl guaicol in ale beer were higher than in lager beer. The sensory

evaluation of beers indicated that the overall impression of ale beer from KCD malt



. was undrinkable, ale beer from KND malt was drinkable but not preferable for the
next glass, whereas the lager beers from both rice cultivars were judged as drinkable
and preferable for the next glass. The results obtained from this research clearly
demonstrated that black rice malt could be used as raw material for producing beers

with an acceptable quality.
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