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Table 1. Comparison of saccharification ratio between puffed and steam cooked flour of various rice and barley

Reducing sugar (g/100g)

Kinds Variety Treatment Starch value (%)
2 hour 4 hour 6 hour 24 hour
Barley Nulssalbori Cooked 21.75+ 0.59>* 29.26+ 0.69¢ 34.17+ 0.57¢ 59.45+ 0.60" 65.61+ 0.99°
Puffed 15.95+ 0.50¢ 23.30+ 0.30° 29.94+ (0.72¢ 54.99+ 0.66'
Suweon 235 Cooked 22.12+ 0.80% 34.14+ 058 41.15+ 0.95¢ 6346+ 0.80¢ 64.800.14°+
chalbori Puffed 14.75+ 1.00¢ 363+ 0.99° 32.75+ 1.83 57.74+ 0.78"
Rice Samgangbyeo Cooked 22.10+ 0.80%° 3112+ 0.55° 40.30+ 0.90¢ 67.04+ 0.95% 71.28+ 0.48°
Puffed 21,12+ 0.70> 3166+ 0.88° 39.94+ 0.85¢ 66.42+ 0.98¢
Tongjingyeo Cooked 21.28+ 0.54"¢ 29.25+ 0.69¢ 39.70+ 0.44¢ 68.51+ 0.99% 75.95+ 0.79*
Puffed 20.90+ 0.76"¢ 3195+ 0.33%< 41.29+ 0.89b<4 72.15+ 0.92°
Baegwuon- Cooked 23.80+ 0.97° 33.85+ 0.75* 4291+ (028" 69.90+ 0.33%4 70.88+ 0.73°
chalbyeo Puffed 2212+ 0.372° 34.24+ 0.80° 4605+ 0.73 71.24+ 0.255
Shinsunchalbyeo Cooked 2210+ 0.67%° 3331+ 0.58* 4335+ 0.85° 72.85+ 0.74° 75.33+ 0.94°
: Puffed 20.05+ 0.87° 34.73+ 045* 4724+ 073 7554+ 0.71°

*Mean+ SD of triplicate measurement. Means followed by a different letter in the same column are significantly different (p<0.01).
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Table 2. Comparison of alcohol fermentation between puffed and steam cooked flour of various rice and barley
. . Ethanol content (% w/w) Fermentation
Kinds Variety Treatment efficiency (%)
1 day 2 day 3 day 4 day

Barley Nulssalbori Cooked 537+ 0.05%* 558+ 0.32¢ 548+ 0.42¢ 535+ 0.28° 83.77+ 1.45¢
Puffed 548+ 0.24° 5.70+ 0.33% 5.62-+ 0.33¢¢ 550+ 0.17> 8558+ 0.19+
Suweon 235 Cooked 5.64+ 0.30% 5.78+ 0.22¢4¢ 5.65+ (.35 5.60+ 0.28b¢ 87.96+ 147"
chalbori Puffed 5.754 0454 5.95+ 0.30b<de 5.87+ 0.25b<4 5.80+ 0.38%b< 90.54+ 1.32°

Rice Samgangbyeo Cooked 5.60+ 0.28%¢ 6.45+ 0.23*0¢ 6.35+ 0.30°5¢ 6.25+ 0.23* 89.19+ 143°
Puffed 6.68+ 0.65* 6.75+ 0.20* 6.64+ 0.30° 648+ 0.35 93.33+ 142°

Tongjingyeo Cooked 5.93+ 0.30bcde 6.55+ 0.33*° 6.50+ 0.32a0 643+ 0.34* 85.10+ 0474

Puffed 6.92+ 0.3 6.78+ 0.3 6.64+ 0.2° 648+ 029 89.91+ 145°

Baegwuon- Cooked 547+ 0.05¢ 6.38+ 0.29*bed 6.30+ 0.2120¢ 6.22+ 0.34% 88.87+ 1.62°

chalbyeo Puffed 6.40+ 0.43*bed 6.42+ 0.3230cd 6.29+ 0.222b< 6.24+ 0.322 89.36+ 1.22°
Shinsunchalbyeo Cooked 6.48+ 0.42#b<d 6.72+ 0.11* 6.62+ 0.23 648+ 048 87.93+ 1.14%
Puffed 6.90+ 0.10° 6.47+ 0.35 6.66+ 0.19* 6.57+ 0.28 90.28+ 1.87**

*Mean+ SD of triplicate measurement. Means followed by a different letter in the same column are significantly different (p<0.01).

Table 3. Changes of reducing sugar of the fermented mash between puffed and steam cooked flour of various rice and barley

Residual reducing sugar (%)

Kinds Variety Treatment
1 day 2 day 3 day 4 day
Barley Nulssalbori Cooked 1.51+ 0.03** 131+ 0.01° 1.22+ 0.03° 113+ 0.01°
Puffed 191+ 0.04° 144+ 0.02° 1.35+ 0.02° 131+ 0.01°
Suweon 235 Cooked 1.22+0.01° 0.96+ 0.02¢ 091+ 0.01¢ 0.87+ 0.01¢
chalbori Puffed 1.59+ 0.04 1134 0.02° 109+ 0.03° 096+ 0.01°
Rice Samgangbyeo Cooked 214+ 0.03° 0.69+ 0.01° 0.30+ 0.02f 022+ 0.01#
Puffed 0.76+ 0.04" 0.39+ 0.02# 0.30+ 0.01° 0.26+ 0.01°
Tongjingyeo Cooked 222+ 0.03" 0.70+ 0.02¢ 0.394+ 0.01¢ 0.35+ 0.02¢
Puffed 0.85+ 0.02# 057+ 0.02° 0.30+ 0.01° 0.26+ 0.01'
Baegwuonchalbyeo Cooked 2.19+ 001 027+ 0.02 0.13+ 0.01# 0.13+ 0.01°
Puffed 0.76+ 0.04" 0.26+ 0.02M 0.17+ 0.01# 0.13+ 0.01'
Shinsunchalbyeo Cooked 2.19+ 0.03% 0.22+ 0.01! 0.17+ 0.028 0.17+ 0.01"
Puffed 0.73+ 0.03" 0.22-+ 0.02! 0.13+ 0.012 0.17+ 0.01"

*Mean+ SD of triplicate measurement. Means followed by a

Table 4. Changes of pH of the fermented mash between

different letter in the same column are significantly different (p<0.01).

puffed and steam cooked flour of various rice and barley

Kinds Variety Treatment L
1 day 2 day 3 day 4 day
Barley Nulssalbori Cooked 365+ 0.1020 390+ 0.13° 405+ 0.18° 4.10+ 0.17
Puffed 3.75+ 0.15 395+ 0.10° 4.05+ 0.24° 4.15+ 0.08
Suweon 235 Cooked 345+ 0.13b¢ 375+ 0.11*0 3.85+ 0.15%>¢ 405+ 0.18*
chalbori Puffed 355+ (.18 395+ 0.19° 4.05+ 0.22 415+ 0.18°
Rice Samgangbyeo Cooked 2.90+ 0.12¢ 345+ 0.16 355+ 0.10%¢ 360+ 0.16°
Puffed 3.35+ 0.13¢ 395+ 0.12¢ 410+ 0.10° 420+ 0.12¢
Tongjingyeo Cooked 2.90+ 0.18¢ 310+ 0.18° 355+ 0.10% 3.55+ 0.11°
Puffed 3.10+ 0.14%¢ 3.35+ 0.13¢ 395+ 0.22:> 405+ (.15
Baegwuonchalbyeo Cooked 295+ 0.15¢ 335+ 0.18° 350+ 0.18° 3.75+ 0.11%
Puffed 3.35+ 0.15%¢ 400+ 0.17° 4.10+ 0.20° 425+ 0.11°
Shinsunchalbyeo Cooked 295+ 0.11¢ 340+ 0.15% 355+ 0.17%¢ 3.70+ 0.15°
Puffed 3.35+ 0.18% 4,05+ 0.13° 410+ 0.14° 4.25+0.13°

*Mean+ SD of triplicate measurement. Means followed by a different letter in the same column are significantly different (p<0.01).
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Comparison of Alcohol Fermentation from Husked Rice and Barley Cooked by Hot Air Puffing
and Steaming

Joong-Man Kim™, Dong-Han Kim? Seung-Hwa Baek! and I-Seub Choi' (*Department of Agricultural Chemistry, Wonk-
wang University, Ik-san, Cheonbuk, Korea, 570-749 and *Depariment of Food and Nutrition, College of Home Ecology,
Mokpo National University, Muan, Cheonnam, 534-719, Korea)

Abstract : The saccharification ratio and efficiency of alcohol fermentation from hot air puffed and steamed flour
of husked rice and barley varieties were compared. Enzymatic hydrolysis of husked rice flour was improved by
puffing, and that of glutinous rice was higher than that of nonglutinous one. By puffing of husked rice and barley,
alcohol production was slightly increased, but fermentation period was reduced comparing with steam cooked husked
rice and barley. Fermentation efficiencies of husked rice by puffing and rice by steam cooking were 90.72% and
87.77%, respectively. Residual reducing sugar of barley mash was higher than that of rice mash. The pH of mash
was gradually increased during fermentation and was high in case of puffing treatment.
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