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Abstract The quality and physicochemical characteristics of newly developed Sumsik products were investigated. Sunsik
A, B, and C were prepared under different roasting temperatures and times (A: 220°C, 15 min; B: 220°C, 25 min; C, D,
E: 230°C, 15 min). Sunsik D was prepared using grain flours passed through a 100 mesh screen, whereas the other
products were passed through a 140 mesh screen. Sumsik E was prepared by the addition of germinated grains. The
moisture content of Sunsik products ranged from 3.24-7.10%. The viscosity and sugar content ranged from 57-74 cP and
1.5-1.7°Bx, respectively. The pH values were similar among the samples. Sunsik D had the highest gelatinization enthalpy,
whereas Sunsik C had the lowest. The viable cell counts were in the range from 3-4 log CFU/g and coliform groups were
not detected. Sunsik B and E had higher scores for savory flavor and sweet taste than other Sunsik products.
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Table 1. Process conditions of newly developed Sunsik products

Processing step

Condition

Cleaning Steeping  Roasting temperature Roasting time Grinding Sieving Mixing
Sunsik A 1 min 4h 220°C 15 min 5 min, 4 times 140 mesh Formulation 1
Sunsik B 1 min 4h 220°C 25 min 5 min, 4 times 140 mesh Formulation 1
Sunsik C 1 min 4h 230°C 15 min 5 min, 4 times 140 mesh Formulation 1
Sunsik D 1 min 4h 230°C 15 min 5 min, 4 times 100 mesh Formulation 1
Sunsik E 1 min 4h 230°C 15 min 5 min, 4 times 140 mesh Formulation 2

Formulation 1 and 2 indicate formulation of ingredients in Table 2.
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Table 2. Formulations of newly developed Sunsik products

Formulation 1 Formulation 2

Ingredients (%) (g, ik A, B, C,and D)  (Sunsik E)
Germinated brown rice 20 20
Germinated oat 0 5
Germinated sorghum 0 5
Germinated millet 0 5
Waxy rice 20 15
Soybean 15 10
Oat 15 10
Adlay 10 10
Red and black rice 10 10
Taro 2 2
Purple sweet potato 2 2
Sweet pumpkin 2 2
Jerusalem artichoke 2 2
Apple 2 2
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Table 3. Chemical compositions of newly developed Sunsik products
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womr e FEshars Mo A7 I F e F
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Samples Moisture content (%) Crude protein (%) Crude fat (%) Crude ash (%)
Sunsik A 6.29+0.19° 14.10£0.30® 9.01+0.03® 2.08+0.03%®
Sunsik B 3.24+0.03¢ 14.55+0.13* 9.26+0.34* 2.07+0.07%
Sunsik C 5.46+0.04° 13.82+0.06® 7.67+0.92% 2.19+0.05°
Sunsik D 7.10+£0.01* 13.65+0.11* 7.55+0.13° 2.09+0.03%
Sunsik E 6.95+0.02° 13.15£0.67° 8.95+0.10* 1.94:0.00°

Different superscripted letters in the same column indicate significant differences (p<0.05).
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Table 4. Physicochemical properties of newly developed Sunsik products

Color values Mean diameter . . Sugar content Water holding
Samples o - " (um) Viscosity (cP) (°Bx) pH capacity (%)
Sunsik A 73.15+0.12* 4.48+0.05¢ 20.30+0.03°  45.54+0.34°  68.50+0.00° 1.70+0.00 6.55+0.00" 6.07+0.10"
Sunsik B 69.20+0.32° 6.50+0.08" 23.63+0.36"  38.37+0.04  57.00+0.00° 1.55+0.05" 6.48+0.02° 6.88+0.04"
Sunsik C 72.17£0.10° 4.91£0.03 21.35+0.07°  45.90+0.23°  72.60+0.20° 1.50+0.00° 6.42+0.01° 6.85+0.16"
Sunsik D 72.87+0.02* 4.76+0.02° 20.44+0.05°  50.10+£0.06  61.50+0.00" 1.65+0.00™ 6.52+0.02% 6.16+0.36"
Sunsik E 72.03£0.19° 4.96+0.05 20.25+0.17°  46.52+0.32"  74.00+0.00° 1.50+0.00° 6.30+0.00° 6.38+0.24"
Different superscripted letters in the same column indicate significant differences (p<0.05).
Table 5. Thermal properties of newly developed Sunsik products
Samples T, (°C) T, (C) T, (°C) AH (J/g)
Sunsik A 62.90+0.29* 71.78+0.04* 80.91+0.28* 3.26+0.24%
Sunsik B 62.37+0.20* 71.56+0.26* 79.70£0.44° 3.46+0.31%
Sunsik C 63.98+0.98* 71.85+0.55* 81.33+0.13%® 2.95+0.18°
Sunsik D 61.94+0.57* 71.56+0.41* 80.23+0.06 4.46+0.04°
Sunsik E 63.35+0.37* 71.95+0.04* 81.55+0.93* 3.81+0.16™
T,, onset temperature; T, peak temperature; T,, conclusion temperature; AH, gelatinization enthalpy.
Different superscripted letters in the same column indicate significant differences (p<0.05).
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Table 6. Functional properties and microbial counts of newly developed Sunsik products
S DPPH radical scavenging activity Total phenolic compounds Cell number (CFU/g)
amples 0 AE/100 : -
(%) (mg G ) Viable cell Coliform group
Sunsik A 17.69+0.76 167.37+0.32* 1.1x10* ND
Sunsik B 20.33+0.76" 172.02+2.15 5.0x10° ND
Sunsik C 19.2240.84* 168.72+1.63* 9.0x10° ND
Sunsik D 18.11£0.61° 158.02+1.70 1.4x10* ND
Sunsik E 19.88+0.76" 149.78+4.13°¢ 2.0x10* ND
Different superscripted letters in the same column indicate significant differences (p<0.05).
ND, not detected.
Table 7. Sensory evaluation of newly developed Sunsik products
Samples Savory flavor Sweet taste Thickness Throat swallowing Oft-flavor Overall acceptance
Sunsik A 3.27+1.00° 1.60+1.02 3.20+£1.42° 3.60+1.50" 1.67+1.85 3.53+1.15°
Sunsik B 4.60+1.14° 2.20+1.47° 2.67£1.19° 4.13+1.31° 1.47+1.45° 4.20+1.33°
Sunsik C 3.27+1.00° 1.87+1.36" 3.47+1.20° 3.47£1.31° 1.47+1.54° 3.87+1.20°
Sunsik D 2.80+0.91° 2.07+1.24° 2.67+0.94° 4.13£1.36° 1.27+1.39° 3.33+1.25"
Sunsik E 3.53£1.36" 3.53+1.31° 2.934+1.29° 3.87£1.67° 1.60+1.62" 4.13+1.41°

Different superscripted letters in the same column indicate significant differences (p<0.05).
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