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ARTIT KONGKAEW: OPTIMIZATION OF BEER PRODUCTION FRM
RICE MALT BASED USING RESPONSE SURFACE METHODOLOGY.
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BEER PRODUCTION/ RICE MALT/ RESPONSE SURFACE METHODOGY

In order to reduce the cost of beer productiomgisice as major ingredient in
brewing process was investigated and establishextluBtions of rice malt (Hybrid
Rice CP13) in ¥ 39 5" 7" and §' days of germination was carried ofxtract
content and FAN constantly increased during te®9" days of germination. The
maximum extract content presented fhdhys of germination, but the extract content
of rice not reached the typical brewing malt (80@ the §' day of germinated malt,
it provided FAN for 145 mg/100 g malt, which wasignificant difference with FAN
in malt barley (150 mg/100 g malt). On the othendhahe rice malt from*7and &'
days of germination was negligible because of mtran 20% malting loss.
Commercial enzymes including heat stableamylase, bacterial protease, and malt
barley were supplemented for improving the qualited wort for brewing before
optimization using RSM technique. The suitabilitytbis model was analyzed and
expressed ag-value. Germination time of rice, commerc@lamylase,and barley
addition affected on extract content, yield, andnientable sugar of wort. Whereas,
germination time of rice and bacterial proteaseaéd on FAN in wort. However,
protease that generated in germinated malt showgldeih impact on FAN than
commercial enzyme addition. The numerical appré@rieonditions for mashing

condition based on germination time and rice nalos were determined.



Fifty-liters of beer productions of each treatmesis done. Total fermentable
sugars of wort from malt obtained &t 8ay of germination at 50% were insignificant
difference with standard wort at the same concgaotra However, maltose
concentration in standard wort was higher approteiga3 times than experimental
wort, whereas amount of glucose from experimentat was high about 33% of total
fermentable sugar. Germination time of rice mald darley malt addition improved
both reducing sugar and FAN consumption. Neversiseléhe highest utilization of
reducing sugar from the experiment was 70%, whiels Wwer than reducing sugar
from malt barley wort at more than 80% utilizatiomhe lack of maltotriose
consumption occurred in every treatments, whichhinige the main cause of low
ethanol production. Rice malt ratio influenced ba tolor of beer due to the Maillard
reaction of rice husk during mashing and wort Ingjli

Isoamyl alcohol in experimental beer was 570 — Ppp&h, which 10 times
higher than its beer standard. The rice malt ratid germination time improved the
formation of estery compounds in final beer inchgliisoamyl acetate, ethyl
octanoate, and ethyl decanoate. This might be dubet high level of volatile fatty
acid, which is the precursor of estery compounddh®sis. Qualities of rice malt had
no effect on sensory score when the 50% of barl@lt wvas supplemented.
Conversely, the ratio of rice malt to 70% influeddbe qualities of rice malt. Twelve
panelists judged the beer from 50% of rice malg@sd, while beer from 70% of rice

malt was judged as normal and drinkable.
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