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Abstract To verify the possibility of manufacturing a germinated rough rice tea, germinated rough rice was roasted at
200, 220, and 250°C for 10, 20, and 30 min. The treated rice powder was then put into tea bags and leached for 1, 3,
and 5 min, after which their antioxidant, physicochemical, and sensory characteristics were compared. The total polyphenol
content and 2,2'-Azino-bis-(3-ethyl benzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activities of the germinated
rough rice tea increased as the roasting temperature increased as well as in response to increased roasting and leaching
times. Furthermore, the greater the roasting temperature, roasting time, and leaching time, the greater the increase in total
soluble solid contents. Moreover, the turbidity and browning index of the germinated rice tea rose as the roasting
temperature, roasting time, and leaching time increased. Additionally, the pH tended to decrease as the roasting
temperature, roasting time, and leaching time increased. Evaluation of the sensory characteristics of the germinated rice tea
revealed that the formation of a Maillard reaction product in the course of heating the rice added a unique flavor, which
led to increase preference for the color, flavor, and taste, and therefore, the overall preference.
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Fig. 1. Total polyphenol contents of germinated rough rice tea
after roasted at 200°C (a), 220°C (b), 250°C (c).

"PMeans in a row followed by different superscripts are
significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Total antioxidant activity (Ascorbic acid equivalent
antioxidant capacity; AEAC) of germinated rough rice tea after
roasted at 200°C (a), 220°C (b), 250°C (c).

Y=mMeans in a row followed by different superscripts are
significantly different at p<0.05 by Duncan’s multiple range test.
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Table 1. Total soluble solid, turbidity, pH and browning index of germinated rough rice tea under different manufacturing conditions

Roasting temp. Roasting time Leachingtime  Total soluble solid Turbidity Browning index
§O) (min) (min) (%)" (at abs. 590 nm) pH (at abs. 420 nm)
1 0.257+0.018 0.421+0.004¢ 6.357+0.001* 0.033+0.001"
10 3 0.505+0.007° 0.716+0.011™ 6.697+0.021% 0.035+0.001"
5 0.745+0.021¢ 0.735+0.007" 6.743+0.040° 0.040+0.001°
1 0.448+0.018" 0.356+0.008" 6.527+0.006% 0.039+0.001°
200 20 3 0.615+0.007 0.763+0.010° 6.387+0.025* 0.041+0.001°
5 0.792+0.011" 0.812+0.0101 6.457+0.031™ 0.045+0.001¢
1 0.541+0.013¢ 0.334+0.003" 6.400+0.010™ 0.044+0.002*
30 3 0.528+0.016 0.570+0.010! 6.523+0.015% 0.046+0.002"
5 0.618+0.018° 0.639+0.007* 6.420+0.026™* 0.051+0.001"
1 0.463+0.011° 0.467+£0.007° 6.533+0.021°* 0.046+0.003¢
10 3 0.768+0.012¢" 0.679+0.006' 6.427+0.006™* 0.048+0.001°
5 1.100+0.014™ 0.906+0.013¢ 6.543+0.012°* 0.056£0.001#
1 0.678+0.011° 0.753£0.002° 6.453£0.015™ 0.065+0.002"
220 20 3 0.808+0.016" 0.927+0.005" 6.433+0.006™* 0.067+£0.002"
5 0.832+0.012 1.058+0.011" 6.400+0.010°* 0.072+0.001!
1 0.858+0.018% 0.580+0.009 6.346+0.012%* 0.085+0.001%
30 3 1.160+0.014" 0.890+0.004" 6.277+0.006™ 0.093£0.002™
5 1.310+£0.017° 0.951£0.002" 6.327+0.015%* 0.098+0.001"
1 0.540+0.014" 0.523+0.006" 6.203+0.015 0.082+0.002
10 3 0.768+0.019%" 0.765+0.001° 6.463+0.012™ 0.088+0.001'
5 0.788+0.018" 1.235+0.001" 6.437+0.012* 0.094+0.002™
1 0.960+0.023' 0.450+0.001" 6.343+0.015™* 0.092+0.001™
250 20 3 1.800+0.014° 0.568+0.003' 6.347+0.006™* 0.104+0.002°
5 2.128+0.0217 0.907+0.001° 6.367+0.006™* 0.113+0.002°
1 1.890+0.014" 0.532+0.005¢2 6.347+0.012% 0.134+0.003¢
30 3 2.678+0.018' 0.546+0.003" 6.213+0.006* 0.150+0.002"
5 2.610+0.014° 0.720+0.004™ 6.320+0.017%® 0.153+0.002°

DValues are mean+SD

DValues within the same column with different superscripts are significantly different at »<0.05 by Duncan’s multiple range test.
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Table 2. Sensory characteristics of germinated rough rice tea under different manufacturing conditions

Roasting temp. Roasting time Leaching time

0) (min) (min) Color" Flavor Taste Overall acceptance
1 2.57+1.50% 2.00+1.24% 1.50+£0.94* 1.71£1.20*
10 3 2.64+1.74* 2.50+1.22* 1.93+1.21® 2.00+1.30*
5 2.71+1.82% 2.43+1.40° 2.29+1.27% 2.14+1.35*
1 2.50+1.35* 2.93+1.38® 2.50+1.518 2.57+1.34%
200 20 3 4.14+1.46% 3.86+£1.23% 3.71+1.54%Mmk 3.50+1.22%
5 4.00+1.41%% 4.50+1.29%f 4.86+1.17"k 4.43+().94cdefen
1 3.43+1.79% 3.93+1.98%4 3.00+1.66°%" 3.21+1.53%
30 3 4.86+1.41°fh 4.43+1.40%% 4 43+1 45Nk 4.50+1.09¢defen
5 4.36+1.50%En 4.93+1 7t 42141.19"%k 4.29+1.270t
1 2.93+1.69" 3.00+1.52* 2.64+1,55b0e 2.64+1.45"
10 3 4.86+£1.17¢tn 4.64+1,0]cdfen 4.43+1,16"k 4.57+0.85%En
5 3.21+1.48™ 4.07+1.44" 3.43+1.34%t 3.43+1.34%
1 3.71+1.68%" 4.07+1.64¢ 3.79+1.76°"" 4,001,754
220 20 3 4.64+1.28°%" 44341200 3.93+1.27¢eh 4.43+1,09¢deten
5 4.21+1.6714t 5.50+1.02¢" 5.00+1.241k 4.86+1.10°"n
1 4.29+1.77°% 4.36+1,82cdten 4434210k 4.43+1.95¢tn
30 3 4.86+0.95¢" 4.93+1,00°%" 5.36+0.74* 5.07+0.73"%"
5 5.21+0.89%* 5.29+1,33%"" 5.07+1.38% 5.29+1.27%
1 3.86+1.79%f 4.57+1.99¢defen 42142 2pehik 4.14+2.03¢defen
10 3 4.86+1.170f=N 3.86+1.29% 3.86+1.75¢0h 3.79+1.58%%
5 3.79+1.37%% 421+142° 4.00+1.41¢fh 4.14+1.03%"
1 5.0041.71" 5.14+1.99%fh 4.7942.19% 5.00+2.04¢e"
250 20 3 5.5041.29" 5.71£1.07" 5.36+1.34% 5.43+0.85%"
5 5.93+1.141 5.57+1.45% 5.43+1.45% 5.64+1.50
1 4.93+1.69¢h 4.29+2 (cdefeh 5.00+1.84% 4.64+1.78"h
30 3 5.64+1.82 4.43+2 pgedefeh 4.36+2.31"k 4.36+2.24°tN
5 6.00£1.111 5.64+127 5.21+1.76" 5.50+1.29"

YValues are mean+SD

JValues within the same column with different superscripts are significantly different at »<0.05 by Duncan’s multiple range test.
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