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Abstract

In this study the effect of rice addition on the quality of beer was investigated. Pilot-scale brews were performed
with addition ratios of 10, 20, 30, and 40% of brown rice (Oryza sativa L. cv. Hangaru) which were compared
with 100% malt beer and commercial beers in terms of quality. Alcohol content of beer was between 3.93 to
4.40%. The total sugar content increased when the rice percent was increased. The pH range of beer were 4.32
and 4.60, which were no significant differences found among by the rate of rice added. Total acidity and amino-acidity
decreased corresponding to increasing percent of rice, on the other hand, lightness of beer was increased the increase
in percent of rice, while redness and yellowness of beer were decreased. The study demonstrated that the increases
of rice addition in beer provided some positive effects on beer quality by decreasing bitterness where as improving

beer color.
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Table 1. Alcohol and total soluble solid contents of beer
containing various percent of rice
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Table 2. pH, total acidity and amino-acidity of beer containing
various percent of rice

Sample Alcohol content (%) Total soluble solid content (°Brix)

Control” 4530127 5.3040.00°
0% 4.40£0,00° 6.3740.06"
10% 4.10£0,00° 6.20£0.00°
20% 41340.12° 6.20£0.00°
30% 3.9340,06" 6.3320.06°
40% 4.2340,06° 6.97+0.06"
SEM? 0.061 0033

"The commercial beer containing about 30% of rice was remarked irrespective of
own brand.

Standard errors of the mean (n=3).
I Different letters within the same column indicate significant differences (p<0.05).

Sample oH Tou;l acidity An}ino—ac.idity
(%, lactic acid value) (%, amino acid value)

Control”  4430.107 0.28+0.00” 0.010.00°

0% 4.54+0,03 0.22+0.02" 0.08:0.01"

10% 4384029 0.2240.19 0.03+0.00°

0%  445:023 0.24+0.16° 0.04+0.00"

30%  4.55:030 0.22+0.08" 0.04+0.00"

0%  432:020 021£0.15° 0.0420.00°
SEM® 0.176 0.009 0.003

Control indicates the commercial beer prepared by the addition about 30% of rice.
Standard errors of the mean (n=3).
“4Dyifferent letters within the same column indicate significant differences (p<0.05).
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Table 3. Hunter color values of beer containing various percent
of rice

Sample L* a* b*

Control” 96.380.01 2.02£0.00° 19.23£0,01"
0% 87.35:0,00" 1.510.00° 44.27:001°
10% 87.81£0.00° 1152001 4046001
20% 88.86:0,04° 1.02£0.00° 39,68+0.12°
30% 89.10£0.01° 0.91£0,03° 38.1620.04°
40% 89.61+0.02° 0.59+0.02° 37.70+0.08°
SEM2 0015 0.012 0.050

"Control indicates the commercial beer prepared by the addition about 30% of rice.
Different letters within the same column indicate significant differences (p<0.05).
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Fig. 1. Bitterness of beer containing various amounts of rice.

Control indicates the commercial beer prepared by the addition about 30% of rice.
"Different letters indicate significant differences (p<0.05).

Table 4. The correlation of factors affecting quality characteristics of rice beer

Factor Total sugar content pH Acidity Amino acidity Bitterness L-Value a-Value b-Value
Alcohol content 02972"" 01232 -0,0545" 06831 0.7140” 04352 04262 06585~
Total sugar content 1.0000 0.1960" 04290 0.0258" 02218 05724 0,640 04033
pH 1.0000 -0.0050™ 02792 0.2404" 0.1560" 0.2489" 0.1879"
Acidity - - 1.0000 -0.0255" 0.0474" -0.0036" 0.1274" 0.0432"
Amino-acidity - - - 1.0000 08754 05330 067317 07892
Bitterness - - - 1.0000 -0.8468 0.8806" 09650
L-Value - - - - 1.0000 09503 092207
a-Value - - - - - - 1.0000 09519™

NS, not significant. Significant at p<0.05, “p<0.01, ~“p<0.001.
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