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Physicochemical Quality Characteristics of Traditional Kamju
Using Extruded Rice Collet Powder
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Abstract This study was conducted to investigate the physicochemical quality properties and provide basic data for the
activation of traditional Kamju of juice type product prepared by mixing malt and extruded rice collet powder. Malt
extracts were prepared by extracting the mixture of malt and water at a weight ratio of 25:75 after soaking for 2 h at 45°C.
Rice collet powder was prepared by adjusting the barrel temperature to 95°C, screw speed to 3.07xg, discharge port
diameter to 7 mm and a raw material input to 50 kg/h, the powder was then ground to a particle size of 80 mesh. The
physicochemical characteristics (pH, color, viscosity, reducing sugars, number of viable cells, free amino acids) and sensory
evaluations were conducted at various time points during the saccharification and at different mixing ratios of the extruded
rice collet powder to malt extract (5:95, 15:85, 25:75, 35:65, each at 55°C for 9 h). As a result, with an increase in the
proportion of the extruded rice collet powder and saccharification time, the physicochemical properties of traditional Kamju
significantly improved (»p<0.05). A mixing ratio of 35:65 rice collet powder to malt extract and a saccharification time of
9 h were found to be the most desirable conditions. However, based on the sensory evaluation, a mixing ratio of rice collet
powder and malt extract of 25:75 and a saccharification time of 5h resulted in the most preferable palatability of
traditional Kamju (p<0.05). Therefore, the mixing ratio and saccharification time should be determined to provide a better
choice with respect to the taste and economic aspects of traditional Kamju.
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Table 1. Changes in pH of the Kamju according to the collet
powder use ratio and saccharification time at 55°C

Rice collet powder:malt extract (%)

SA" (h)
5:95 15:85 2575 35:65
0 635 6.24 631 630
3 631 6.22 630 6.29
5 6.24 621 6.29 6.24
7 6.25 6.17 627 6.24
9 6.20 6.19 621 6.20

USA: Saccharification time

Table 2. Changes in viscosity (CP) of the Kamju according to the
collet powder use ratio and saccharification time at S5°C

Rice collet powder:malt extract (%)

SA" (h)
5:95 15:85 2575 35:65
0 8.76+027% 2425+03" 30.13+£02° 63.10+0.3¢
3 8.75+£0.1° 24.20+0.1° 3045+£0.1° 62.30+0.1¢
5 8.63+0.1°  26.53+0.5" 32.05+0.1° 58.70+1.3¢
7 9.15+0.1°  24.33+0.1" 32.20£0.1° 52.90+0.4¢
9 8.95+0.1° 24.60£0.4° 27.75£0.1° 48.35+0.3¢

Temperature setting of laboratory 23°C

USA: Saccharification time

Values are the means+standard deviation of three determination.
PMeans within each line followed by the same letter are not significantly
different at p<0.05.
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Table 3. Changes in color value of the Kamju according to the collet powder use ratio and saccharification time at 55°C

Rice collet powder:malt extract (%)

SA" (h)
5:95 15:85 25:75 35:65

0 28.45+0.29% 38.85+0.05" 43.25+0.15¢ 45.13+0.01¢

3 28.51+0.38° 38.70+0.03" 42.72+0.05° 44.57+0.02¢

L 5 29.50+0.09° 37.18+0.01° 40.48+0.01%° 42.72+0.04°
7 30.06+0.05" 36.06+0.02° 39.57+0.02° 41.76+0.01¢

9 30.04+0.07* 35.41+0.02° 39.24+0.03° 41.06+0.00¢

0 0.03+0.05° 2.25+0.10° 3.15+0.15¢ 2.42+0.05¢

3 0.04+0.03° 2.35+0.09 3.17+0.09° 2.50+0.04¢

a 5 1.17+0.07* 2.60+0.03° 3.01+0.02¢ 2.96+0.01°
7 1.97+0.05 2.89+0.02° 3.32+0.02¢ 3.25+0.02¢

9 1.16+0.01° 3.15+0.02° 3.19+0.02¢ 3.25+0.02¢

0 4,02+0.25° 9.45+0.05° 10.34+0.05° 10.05+0.05¢

3 4.42+0.19* 9.57+0.03° 10.37+0.02¢ 10.06+0.02°

b 5 6.70+0.11° 9.85+0.03° 10.33+0.02° 10.38+0.02°
7 7.42+0.21° 10.07+0.02° 10.47+0.02¢ 10.57+0.02°

9 6.58+0.03° 10.20+0.02° 10.61+0.01° 10.57+0.01°

0 68.52+0.05" 58.10+0.15° 54.59+0.05° 52.98+0.25¢

3 68.37+0.37* 58.83+0.03" 55.04+0.06° 53.13+0.06°

AE 5 67.33+0.50" 60.39+0.01° 57.23+0.01° 55.03+0.04¢
7 67.09+0.06* 61.53+0.02° 58.17+0.02° 56.02+0.01¢

9 67.08+0.06* 58.57+0.03° 58.17+0.03° 56.77+0.01¢

USA: Saccharification time
Values are the meanststandard deviation of three determination.

YMeans within each line followed by the same letter are not significantly different at p<0.05.

Table 4. Changes in Brix (%) content of the Kamju according to the
collet powder use ratio and saccharification time at 55°C

Table 5. Changes in reducing sugar (%) of the Kamju according
to the collet powder use ratio and saccharification time at 55°C

Extrusion rice collet powder:malt extract (%)

Rice collet powder: malt extract (%)

SA"(h) SA" (h)
5:95 15:85 2575 35:65 5:95 15:85 25:75 35:65
0 14.7 27.1 30.8 337 0 1240+0.01? 16.10£0.02° 17.00+0.15° 17.88:0.02°
3 14.8 27.6 31.0 339 3 12.5140.01* 1637+£0.03" 17.04+021° 17.92+0.01¢
5 15.1 28.0 319 34.0 5 14.85+0.00" 1643+0.05° 17.28+0.01° 18.28:0.03°
7 152 28.5 319 34.1 7 15.004£020" 16.83£0.01" 17.52+0.03° 18.36+0.21
9 153 29.0 320 345 9 15.5740.12* 17.00£0.01° 17.66+0.00° 20.71:£0.02°

USA: Saccharification time
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Values are the means=+standard deviation of three determination.
PMeans within each line followed by the same letter are not
significantly different at p<0.05.
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Table 6. Changes in free amino acid composition of the Kamju according to the collet powder use ratio at the saccharification temperature at 55°C

for9h
Extrusion rice collet powder:malt extract (%, mg/100 g)
Amino acid
5:95 15:85 25:75 35:65
Phosphoserine 3.3(0.8)* 4.5(0.8) 6.5(0.8) 7.1(0.8)
Taurine 1.2(0.3) 0.3(0.1) 0.3(0.0) 0.0(0.0)
Urea 5.9(1.5) 7.0(1.3) 9.7(1.1) 10.4(1.1)
Aspartic Acid 8.12.1) 2.5(0.5) 29.3(3.5) 29.4(3.2)
Hydroxyproline 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0(0.0)
Threonine 6.6(1.7) 14.3( .6) 22.1(2.6) 24.6(2.7)
Serine 7.1(1.8) 15.4(2.8) 23.8(2.8) 29.3(3.2)
Asparagine 177.8(46.2) 174.2(32.0) 263.0(31.0) 254.927.7)
Glutamic acid 24.7(6.4) 42.8(7.9) 64.9(7.6) 73.5(8.0)
o~-Aminoadipic 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0(0.0)
Proline 36.8(9.6) 54.6(10.0) 81.1(9.6) 89.6(9.8)
Glycine 7.8(2.0) 8.5(1.6) 12.9(1.5) 14.6(1.6)
Alanine 13.8(3.6) 27.0(5.0) 40.6(4.8) 48.1(5.2)
Citrulline 0.5(0.1) 3.5(0.6) 5.5(0.6) 4.5(0.5)
o~-Aminobutyrid acid 0.1(0.0) 0.3(0.1) 0.4(0.1) 0.5(0.1)
Valine 13.1(3.4) 25.6(4.7) 38.5(4.5) 43.6(4.7)
Cystine 1.2(0.3) 0.8(0.1) 1.0(0.1) 1.5(0.2)
Methionine 2.8(0.7) 7.5(1.4) 12.8(1.5) 14.4(1.6)
Isoleucine 6.9(1.8) 14.2(2.6) 21.3(2.5) 23.6(2.6)
Leucine 12.8(3.3) 32.3(5.9) 49.0(5.8) 56.1(6.1)
Tyrosine 8.3(2.2) 17.93.3) 27.1(3.2) 30.5(3.3)
Phenyalanine 13.4(3.5) 24.7(4.5) 37.4(4.4) 41.5(4.5)
Histsdine 6.2(1.6) 9.9(1.8) 15.4(1.8) 16.9(1.8)
Ornithine 0.3(0.1) 0.4(0.1) 0.7(0.1) 0.6(0.1)
Lysine 8.9(2.3) 21.9(4.0) 33.3(3.9) 39.5(4.3)
Ammonia 3.5(0.9) 7.3(1.3) 10.9(1.3) 12.2(1.3)
Arginine 13.9(3.6) 27.4(5.0) 41.7(4.9) 51.7(5.6)
Total 385.2(100.0)" 544.7(100.0) 849.2(100.0) 918.6(100.0)

YPercentage (%) to free amino acid

Table 7. Changes in viable cell counts of the Kamju according to the
collet powder use ratio at the saccharification temperature at 55°C
for9h

Mixing ratio (%)" Viable cell counts (CFU/g)
5:95 1.6x10°
15:85 7.2x10?
25:75 7.1x10?
35:65 6.6x10?

YMixing ratio of rice collet powder and malt extract
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Table 8. Sensory evaluation of the Kamju according to the collet
powder use ratio and saccharification time at 55°C

Rice collet powder: malt extract (%)

SA(h)
5:95 15:85 25:75 35:65
5 24+0.1% 32402  43+0.1°  4.0+0.0°
7 2340.0°  24+0.1°  40+03°  32+0.1°
9 2040.1°  3.1£02°  26+£02°  2.0+03°

5 scales, 1: very poor, 2: poor, 3: acceptable, 4: good, 5: very good
DSA: Saccharification time

Values are the means+standard deviation of three determination.
PMeans within each line followed by the same letter are not significantly
different at p<0.05.
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