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Abstract

To produce super sweet corn sikhye, substituted for sweetener, the ratio of rice and super sweet corn was adjusted and processed
with complex enzymes during saccharification, and their physicochemical and sensory properties were analyzed. The soluble solid
content of the control and Corn-5 showed significantly high content at 13.50 °Brix, and the reducing sugar content of Corn-5 showed
the highest content at 9.45%. The control showed the lowest free sugar content among all the experimental groups, excluding maltose
content. In the enzyme-treated corn sikhye group, as the amount of super sweet corn increased, the content of sucrose decreased
and the contents of glucose and fructose increased. The content of ascorbic acid and polyphenol compounds increased as the amount
of super sweet corn increased. DPPH and ABTS radical scavenging abilities increased with increasing ratio of super sweet corn and
enzyme treatment compared to the control. In the case of sensory evaluation, Corn-3, which substituted 30% of super sweet com
for rice and treated with enzymes, showed higher evaluations in taste, sweetness, and overall preference than those of the control.
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Table 1. Formula for preparation of the enzyme-treated super sweet corn sikhye

Sample Control Corn-Control Corn-1 Corn-3 Corn-5

Super sweet corn (g) - 100.0 20.0 60.0 100.0
Cooked rice (g) 200.0 100.0 180.0 140.0 100.0
Malt powder (g) 80.0 80.0 80.0 80.0 80.0
Water (mL) 720.0 720.0 720.0 720.0 720.0
Cellulase (mL) - - 8.0 8.0 8.0
Amylase (mL) - - 8.0 8.0 8.0
Invertase (g) - - 0.4 0.4 0.4
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Table 2. Changes in soluble solid, reducing sugar content of enzyme-treated super sweet corn sikhye

Sample
Control Corn-Control Corn-1 Corn-3 Corn-5
Soluble solid (°Brix) 13.50:£0.00™" 9.60+0.00° 12.9740.58° 12.90:£0.00° 13.500.00°
Reducing sugar (%) 8.80+0.05° 6.08+0.04° 8.95+0.01° 8.93+0.01° 9.45+0.01°

Y Values with different superscripts within a row (*%) were significantly different (p<0.05).
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Table 3. Changes in free sugar contents of enzyme-treated super sweet corn sikhye

Free sugar (%)

Sample
Glucose Fructose Sucrose Maltose
Control 1.028+0.004°" 0.229:£0.002¢ 0.023+0.001° 8.936£0.010°
Corn-Control 1.325+0.011¢ 0.291:0.020° 0.454+0.003° 4.568+0.034°
Corn-1 1.355+0.010° 0.315+0.005° 0.018+0.001° 4.670+0.043°
Corn-3 1.874+0.007° 0.486+0.012° 0.010:£0.003¢ 5.030:£2.524°
Corn-5 2.409+0.006" 0.674+0.027* 0.003+0.003° 6.793£0.404°

D Values with different superscripts within a column (*°) were significantly different (p<0.05).
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Table 4. Ascorbic acid, polyphenols and flavonoids contents of enzyme-treated super sweet corn sikhye

Sample
Control Corn-Control Corn-1 Corn-3 Corn-5
Ascorbic acid (mg %) 4.87+0.22°) 4.87+0.13° 4.7540.22° 5.93+0.53 6.10+£0.19"
Polyphenol (mg %) 18.25+0.90° 25.69+0.34° 21.27+0.144 24.44+0.11° 32.09+0.18°
Flavonoid (ug %) 1.12+0.23° 1.65+0.00° 0.85+0.00% 0.3120.23¢ 0.58+0.47%

Y Values with different superscripts within a row (*°) were significantly different (p<0.05).
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FAbsE A4S0 tigh AATHEA(Table 6)]A4+= polyphenol
3HET ABTS 2t 44579 rgko] 0.9402% 7MY =2
Ao & UEit

5. 2k=4o}
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Table 73} Zt}.
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Table 5. Antioxidant activities of enzyme-treated super sweet corn sikhye

Sample
Control Corn-Control Com-1 Corn-3 Comn-5
DPPH radical scavenging 58.780.80" 62.33+0.41° 60.02:1.04¢ 64.79:£0.98° 69.28+0.37"
activity (%)
ABTS radical scavenging 62.71+1.36° 70.830.55" 66.85:0.34° 71.61£0.27° 74.92+1.29°

activity (%)

D Values with different superscripts within a row (*%) were significantly different (p<0.05).
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Table 6. Correlation coefficients among antioxidant compounds and antioxidant activity in enzyme-treated super sweet comn

sikhye
Ascorbic acid Flavonoids Polyphenols DPPH ra(.hcal ABTS ra(.ilcal
scavenging scavenging
Ascorbic acid 1.000
Flavonoids -0.669 1.000
Polyphenols 0.672 -0.214 1.000
DPPH radical
Scave;;g‘ 0.709 0321 0.885 1.000
ASBC S’;Z?:;al 0.711 -0.255 0.942 0.936 1.000
Table 7. Sensory evaluation of enzyme-treated super sweet corn sikhye
Sample
Control Corn-Control Corn-1 Corn-3 Corn-5
Taste 3.88+1.50%" 3.31+1.54° 431+1.25% 4.44+1.21° 4.00+1.10°
Flavor 4.25+1.18 4.56+1.46 4.06£1.12 4.38+1.02 4.56+0.81
Color 3.94+1.57 4.44+1.63 4.19+1.17 431£1.30 3.94+1.06
Sweet taste 3.63+1.26™ 3.44+1.67° 3.81+1.47® 4.69+1.30° 4.19+1.33®
Swallowing 4.69+1.45 3.50+1.15° 4.56+1.36% 4.00+1.10° 3.69+1.01%
Overall preference 4.00+£0.51% 3.56+1.59° 4.44+1 41% 4.81£1.28° 4.19£1.28®

Y Values with different superscripts within a row (*°) were significantly different (p<0.05).
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