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Quality Characteristics of Sulgidduk Added with Shinan Seomcho
(Spinacia oleracea L.) Powder

Sang-Heui Kol, Kap-Seong Choi2, Jeong—Ro Parkl, Dong-Joo Bingl, and Soon-Sil Chun'

Dept. of Food & Nutrition and “Dept. of Food Science and Technology, Sunchon National University

ABSTRACT The purpose of this study was to evaluate the physicochemical and sensory characteristics of Sulgidduk
substituted with 2%, 4%, 6%, or 8% Shinan Seomcho (spinach, Spinacia oleracea L.) powder (SSP). The moisture
content was lowest in the control (38.54%) and increased with greater SSP content, whereas water activity showed
the opposite pattern. For color values, lightness significantly decreased with increasing SSP content. For texture analysis,
hardness was lowest in Sulgidduk substituted with 4% SSP (154.97 g), and fracturability was lowest at a substitution
level of 8%. Adhesiveness was not significantly different among the samples. Springiness significantly increased with
greater SSP content. Gumminess and chewiness were highest at a substitution level of 2%. In the sensory evaluation,
grass-flavor, bitterness, and off-flavor significantly increased with greater SSP content. Moisture was not significantly
different among the samples. Sweetness, color, flavor, softness, and overall acceptability significantly decreased with
greater SSP content. However, the overall acceptability scores of all samples substituted with SSP were higher than
average. From the results, the optimum level of SSP substitution for production of Sulgidduk is be suggested to be

2~4%.
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Table 1. Formula for Sulgidduk added with Shinan Seomcho
powder

Shinan Seomcho powder (%)

Ingredients (g)

0 2 4 6 8
Rice flour 1,000 980 960 940 920
Sugar 100 100 100 100 100
Salt 10 10 10 10 10
Water 85 92.62 100.24 107.86 115.48
Spinach powder 0 12.38 2476 31.14 49.52
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Table 2. Operation condition of texture analyzer for Sulgidduk
added with Shinan Seomcho powder

Mode Measure force in compression
Option TPA
Sample size 4X4X45 cm
Load cell 25 kg
Pre-test speed 2.0 mm/sec
Test speed 1.0 mm/sec
Post-test speed 1.0 mm/sec
Strain 30%
Time 3 sec
Trigger type Auto-10 g
Data acquisition rate 200 pps

Probe and product data 100 mm compression plate
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Table 3. Moisture content of Sulgidduk added with Shinan
Seomcho powder

Table 4. Water activity of Sulgidduk added with Shinan
Seomcho powder

Shinan Seomcho powder (%)
0 2 4 6 8

Shinan Seomcho powder (%)
0 2 4 6 8

Moisture ~ 38.54+ 3935+ 41.13+ 4034+ 42.15+
content (%) 1.65°  1.88%  1.51"  144™  1.53°

0962+ 0969+ 0953+ 0957+ 0943+

AW 0013 00120 0014 0.023°  0011°

Values are meantstandard deviation (n=15).
Means with the different superscripts (a-d) are significantly dif-
ferent (P<0.05).
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Values are meantstandard deviation (n=15).
Means with the different superscripts (a-c) are significantly
different (P<0.05).
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Table 5. Color property of Sulgidduk added with Shinan Seomcho powder

Shinan Seomcho powder (%)

0 2 4 6 8

L 54.32+1.41° 43.91+0.95° 38.62+0.59° 34.06+1.52° 32.4942.26°
a -1.44+0.09" 22.78+0.12° -2.65+0.15° 22.04+0.12° -1.93+0.17°
b 3.97+0.43° 10.05+0.55° 10.47+0.42° 9.73+1.12° 10.44+1.14°

Values are meantstandard deviation (n=15).

Means with the different superscripts (a-e) in the same row are significantly different (P<0.05).
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Table 6. Texture property of Sulgidduk added with Shinan Seomcho powder

Shinan Seomcho powder (%)

0 2 4 6 8
Hardness (g) 165.46+12.82" 177.00+18.23° 154.97+11.96° 166.17£17.99" 168.09+£24.69%
Fracturability (g) 10.17+0.11° 10.17+0.06" 10.1620.11° 10.14+0.10° 10.05+0.12°
Adhesiveness (g's) -20.54+16.43N° -11.53+10.16 -19.13+8.94 -19.59+18.15 -14.98+9.26
Springiness (%) 0.88+0.05° 0.9340.03" 0.94+0.02% 0.94+0.02" 0.95+0.02°
Cohesiveness 0.77+0.03" 0.79+0.01° 0.76+0.02° 0.78+0.02" 0.79+0.01°
Gumminess 127.73+12.50" 139.77+15.02° 118.37+10.57° 130.07+15.71® 132.65+20.22°
Chewiness 113.07+13.78" 128.98+10.84 111.46+9.68° 122.64+14.77" 126.14+17.75°

Values are meantstandard deviation (n=12).

Means with the different superscripts (a-c) in the same row are significantly different (P<0.05).

NS: Not significant.

0% 2% 4% 6% 8%

Fig. 1. External appearance of Sulgidduk added with Shinan
Sumcho powder.
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Table 7. Characteristic intensity rating of Sulgidduk added with Shinan Seomcho powder

Shinan Seomcho powder (%)

0 2 4 6 8
Grass flavor 1.63+1.38¢ 431+1.81° 4.88+1.84" 5.4441.94° 6.4622.09"
Bitterness 1.40+0.87° 2.33+1.58¢ 2.93+1.76° 3.67£2.01° 4.2842.16"
Sweetness 5.684+2.07° 4.97+1.90 4.69+1.67™ 438+1.78™ 4.26+1.64°
Moistness 5.93£1.71" 5.63+1.75 5.44+1.71 5.58+1.70 5.64+1.86
Off-flavor 1.69+1.51¢ 2.44+1.60° 2.88+1.76% 3.4242.10° 4.1542.34°

Values are meantstandard deviation (n=72).

Means with the different superscripts (a-¢) in the same row are significantly different (P<0.05).

NS: Not significant.

Table 8. Consumer acceptance of Sulgidduk added with Shinan Seomcho powder

Shinan Seomcho powder (%)
0 2 4 6 8
Color 7.19+1.84° 6.00+1.57° 6.17+1.41° 6.06+1.67° 5.2542.11°
Flavor 7.08+1.65° 6.17+1.60° 5.83+1.74" 5.39+1.77 4.83+2.01¢
Softness 7.00+1.56 6.81+1.27° 6.10+1.58° 6.11+1.72° 6.06+1.76°
Overall acceptability 7.26+1.42° 6.57+1.34° 5.99+1.54° 5.63+1.68% 5.18+1.96°

Values are meantstandard deviation (n=72).
Means with the different superscripts (a-d) in the same row are significantly different (P<0.05).
NS: Not significant.
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