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Abstract

This study aimed to evaluate the utilization of the top of a low intake of root, through the analysis of the antioxidant
activity of the powder of hydroponic-cultured ginseng. Quality characteristics and antioxidant activity were compared and
analyzed with Korea’s traditional dessert Gaeseong-Juak, which is made of the powder of hydroponic-cultured ginseng's
leaf by adjusting the added volume. DPPH radical scavenging activity of the hydroponic-cultured ginseng by the part powder
was in the following order: highly stem, leaf and root. It was measured as 67.9%, 42.9%, and 25.9% at the 1 mg/m level.
Gaeseong-Juak was prepared by adding hydroponic-cultured ginseng leaf powder at 0%, 0.3%, 0.6%, and 0.9% of the rice
powder. As the content of hydroponic-cultured ginseng leaf powder increased, moisture content, L-value, and a-value were
significantly decreased, while the b-value was significantly increased. The texture profile analysis of Gaeseong-Juak was
not significantly different among the samples. In the sensory test, the sample containing 0.6% hydroponic-cultured ginseng
leaf powder achieved good scores. The DPPH radical scavenging activity of Gaeseong-Juak was significantly increased, as
the addition level increased, compared to the original. Based on the above results, hydroponic-cultured ginseng leaf was
verified to be a possible natural antioxidant. It can increase food's nutritional values and possibilities when made of
hydroponic-cultured ginseng, using leaf which is added to the traditional dessert Gaeseong-Juak.
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Table 1. Formula of Gaeseong-Juak added with hydroponic-
cultured ginseng leaf powder

Concentration of ginseng leaf powder

Ingredients (g)

0% 0.3% 0.6% 0.9%

Rice powder 100 99.7 99.4 99.1
Ginseng leaf powder 0 0.3 0.6 0.9
Sugar 16 16 16 16
Salt 1 1 1 1
Makgeolli 24 24 24 24
Water 20 20 20 20

Total 161 161 161 161
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Fig. 1. DPPH radical scavenging activity of root, stem and
leaf from hydroponic-cultured ginseng. " ICs): Inhibitory
activity is expressed as the mean of 50% inhibitory concen-
tration (mg/mL) of triplicate determines, obtained by inter-
polation of concentration-inhibition curve. ? Values with
different letters are significantly different at p<0.05.
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Fig. 2. DPPH radical scavenging activity of the Gaeseong-
Juak added with hydroponic-cultured ginseng leaf powder.
Y ICso: Inhibitory activity is expressed as the mean of 50%
inhibitory concentration (mg/mL) of triplicate determines,
obtained by interpolation of concentration-inhibition curve.
? Values with different letters are significantly different at
p<0.05.
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Table 2. Water activity of the Gaeseong-Juak added with hydroponic-cultured ginseng leaf powder

Concentration of hydroponic-cultured ginseng leaf powder

0% 0.3%

0.6% 0.9% F-value

Moisture (%) 8.76+1.36"

8.73+1.14

7.94+1.18 7.4840.96 2.154

D MeantS.D. (n=3).



Vol. 30, No. 6(2017) A Qe H7F Mgt B EA 1195
Table 3. Color value of the Gaeseong-Juak added with hydroponic-cultured ginseng leaf powder
Col | Concentration of hydroponic-cultured ginseng leaf powder
olor value

0% 0.3% 0.6% 0.9% F-value

L 57.68+4.20"2 56.83+3.52% 53.92+1.96° 53.6142.99° 1.184™

2.67+0.54 2.57+0.20° 2.30+0.46° 2.23+0.78¢ 5278

b 13.8442.16¢ 16.97+3.07° 18.58+2.39" 19.50+2.72° 2.526"

D MeantS.D. (n=3). ** p<0.01, "™ p<0.001.
? Values with different letters are significantly different at p<0.05.
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Table 4. Expansion ratio of the Gaeseong-Juak added with hydroponic-cultured ginseng leaf powder

Concentration of hydroponic-cultured ginseng leaf powder

0% 0.3% 0.6% 0.9% F-value
Diameter (%) 99.09+2.23"2) 103.40+1.31° 104.80+3.13° 103.65+2.21° 5.877"
Height (%) 253.54+9.42 249.1249.33 246.68+5.27 252.40+7.15 0.768

) MeantS.D. (n=5). © p<0.01.
? Values with different letters are significantly different at p<0.05.
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Table 5. Texture of the Gaeseong-Juak added with ginseng leaf powder
Concentration of hydroponic-cultured ginseng leaf powder
0% 0.3% 0.6% 0.9% F-value
Hardness (g/cm?) 527.68+67.36"? 634.25+38.03" 702.38+64.58" 711.54+37.66" 3.718"
Adhesiveness (g/sec) 21.82+14.95 14.68+9.04 18.70+4.01 49.70+45.23 2.142
Springiness (%) 0.83+0.11 1.07+0.42 1.32+0.88 0.96:0.63 0.883
Chewiness (g) 237.67+72.45° 453.39+355.11% 865.58+762.54° 485.80+141.03% 1.862
Gumminess (g) 285.24+82.98" 388.16+210.83% 606.66+191.04° 500.80+122.11% 3.764°
Cohesiveness (%) 0.49+0.10° 0.70+0.23® 0.87+0.28" 0.73+0.25® 2.369

D MeantS.D. (n=5). "p<0.05.
? Values with different letters are significantly different at p<0.05.
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Table 6. Sensory analysis of the Gaeseong-Juak added with ginseng leaf powder

Concentration of hydroponic-cultured ginseng leaf powder

0% 0.3% 0.6% 0.9% F-value

Color 3.430.94° 4.43+1.65° 6.14+1.03° 3.00£1.57° 153417
Flavor 3.57+0.51° 4.86+1.17" 5.57+1.34° 4.71£1.07° 8.396""
Taste 3.43£0.94° 4.57+£1.22° 543+1.34° 3.57+1.45° 7.803™"
Texture 3.570.51° 4.71£1.20° 5.00+1.24° 2.86+1.29° 11.356™
Overall quality 3.8620.66° 5.20+1.44* 5.57+1.34° 3.57+1.34° 9.228™"

ok

D MeantS.D. (n=16). "p<0.001.
? Values with different letters are significantly different at p<0.05.
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