Food Eng. Prog.

Vol. 23, No. 4. pp. 290~296 (2019.11)

DOI https://doi.org/10.13050/foodengprog.2019.23.4.290
ISSN 1226-4768 (print), ISSN 2288-1247 (online)

& 7S X0 e

MF OH
=

PRy

Food Engineering Progress

!'.

Quality Characteristics of Rice Wort and Rice Beer by Rice Processing

Jiyoung Park, Seuk-Ki Lee, Induck Choi, Hye-Sun Choi, Namgeol Kim, Dong Sun Shin,
Kwang-Ho Jeong, Chang-Hwan Park and Sea-Kwan Oh'*

Department of Central Area Crop Science, National Institute of Crop Science, Rural Development Administration
'National Institute of Crop Science, Rural Development Administration

Abstract

Rice in Korea is a highly valuable food resource that serves both as staple food and ingredient in various processed
edibles. This study was conducted to explore pre-treatment methods for rice that result in good saccharification upon
production of rice beer. When rice was subjected to fine grinding, steeping, roasting, gelatinizing, or puffing prior
to saccharification with malt, wort containing puffed rice had the highest soluble solid content (°Bx). Upon produc-
tion of wort without the addition of any enzymes for liquefaction or saccharification, the addition of 30% rice
resulted in the highest soluble solid content (°Bx). Production of beer containing 10, 20, or 30% of either roasted
or puffed rice showed that wort containing 30% puffed rice had the highest soluble solid content (15.4 °Bx) with
good saccharification. The resulting beer likewise exhibited higher alcohol content (5.0-5.4%) than the beer that had
roasted rice added, without the turbidity and with less bitterness. Therefore, rice puffing was considered a beneficial
processing method to enhance rice saccharification and to facilitate both the production of fine quality beers and

rice beer containing puffed rice.
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Table 1. Rice processing conditions and mixing ratios tested for wort saccharification

Ratio of addition

Treatment before

Samples Treatment of rice Grinding size . .
Malt Rice saccharification

Control 1 (C1) 100 0 - Coarse Untreated
Control 2 (C2) 60 40 Untreated Coarse 95°C, 30 min
Treatment 1 (T1) 60 40 Untreated Coarse Untreated
Treatment 2 (T2) 60 40 Untreated Fine Untreated
Treatment 3 (T3) 60 40 Untreated Coarse 12 h soak
Treatment 4 (T4) 60 40 Roasted Coarse Untreated
Treatment 5 (T5) 60 40 Steamed - Untreated
Treatment 6 (T6) 60 40 Puffed - Untreated
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Fig. 1. Soluble solid content in wort depending on the rice processing method. C1, beer containing 100% malt; C2, rice wort processed
with an additional boiling step at 95°C for 30 min; T1, wort mixed with coarsely ground rice to the size of malt; T2, wort mixed with finely
ground rice powder; T3, wort mixed with rice steeped for 12 h; T4, wort mixed with roasted rice; TS5, wort mixed with gelatinized rice
in the hard-boiled state; and T6, wort mixed with puffed rice. Results are expressed as meantstandard deviation (n=3).
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Fig. 2. Comparison of the soluble solid content of wort mixed with puffed rice using different rice mixing ratios. Results are expressed

as mean=SD (n=3).
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< 1.051 gL, #2425 Hris 4 10501051g/L% X
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1.052 g/L Alo]2kal 3F Lee (2015)9] AYATE Hol B

Table 2. Approximate composition of beer ingredients and content of reducing sugars

Samples Moisture (%) Ash (%) Protein (%) Lipid (%) Total starch (%) Reducing sugar (%)
Malt 5.62+0.06° 1.19+0.00¢ 8.006+0.045% 1.466+0.205°¢ 72.94+0.83¢ 2.39+0.00°
Roasted BR 4.17+0.14°¢ 1.98+0.00* 8.393+0.037* 3.909+0.009* 77.81£0.33° 1.00+0.02¢
Puffed BR 8.20+0.09% 1.74+0.01° 7.393+0.016° 2.466+0.021° 80.20+0.06° 1.13+0.02°

YValues indicate the means of three replications.

*“*Different letters within the same column indicate significant differences (p<0.05).

Table 3. Specific gravity and sugar content (°Bx) of wort and beer based on the added amount of roasted or puffed brown rice

. . Specific gravity (g/L) Sugar (°Bx)
Samples Mixing ratio (%)
Wort Beer Wort Beer

Control (Malt) 100 1.051+0.001° 1.016+0.002% 14.2+0.4% 7.5+0.2°%
10 1.051£0.001° 1.020+0.001* 13.5+0.1% 7.6+£0.1°

Roasted BR 20 1.051£0.001° 1.020+0.001* 13.2+0.2° 7.7+0.1°
30 1.050+0° 1.020+0.001* 13.3+0.2° 8.6£0.2°

10 1.052+0% 1.016+0.001% 14.4+0.2% 7.9+0.1°

Puffed BR 20 1.052+0.001% 1.016+0.001% 14.5+0.3% 7.9+0.1°
30 1.054+0.001° 1.01440.002° 15.4+0.2° 7.1£0.2¢

YValues indicate the means of three replications.

““Different letters within the same column indicate significant differences (p<0.05).
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Table 4. Alcohol, pH, turbidity and bitterness of beer based on the added amount of roasted or puffed brown rice

Samples Mixing ratio (%) Alcohol (%) pH Turbidity Bitterness
Control (Malt) 100 4.840.6™ 4.27+0.01* 0.03£0.0™ 25.4+1.0°
10 3.9+0.2¢ 4.19+0.08* 0.079+0.012* 22.8+0.9%®

Roasted BR 20 4.240.2% 4.18+0.08" 0.052+0.009" 21.2£1.6"
30 3.8+0.2¢ 4.15+0.07* 0.04440.010™ 24.9+1.6

10 5.0+0.1° 4.2+0.07* 0.027+0.003" 16.4+0.6%

Puffed BR 20 5.0+0.2° 4.16+0.08° 0.02640.008" 17.9+1.1°
30 5.4+0.1° 4.15+0.06* 0.024+0.004° 14.6+0.5¢

YValues indicate the means of three replications.

““Different letters within the same column indicate significant differences (p<0.05).
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