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Abstract

This study investigated the effects of ginkgo nut powder on the antioxidant activity and quality characteristics of mung
bean starch gel. Mung bean starch gels were prepared with different amounts of ginkgo nut powder (0, 1, 3, 5, and 7%).
The antioxidant activity of ginkgo nut powder and mung bean starch gel was estimated through measuring DPPH free
radical scavenging activity and total phenolic acid content. For analyzing quality characteristics several factors were
considered: syneresis, pH, color, texture profile analysis, and sensory evaluations. In the results, syneresis in the treated
group was higher than the control group. The pH, b values, total phenolic acid content, and DPPH free radical scavenging
activity of mung bean starch gels also significantly increased with increasing ginkgo nut powder. In contrast, the L values and
a values of mung bean starch gels significantly decreased with increasing ginkgo nut powder. In the texture profile analysis,
the mung bean starch gels with 5% and 7% ginkgo nut powder showed significantly lower degrees of hardness, chewiness,
and gumminess. On the other hand, cohesiveness was highest in the mung bean starch gels with 5% and 7% ginkgo nut
powder. The consumer acceptability score for the mung bean starch gel prepared with 5% and 7% ginkgo nut powder
ranked significantly higher than the other groups in flavor and taste. Overall, these results suggest that ginkgo nut powder
is a good ingredient for increasing the consumer acceptability and functionality of mung bean starch gel.
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<Table 1> Ingredients of mung bean starch gel prepared with
ginkgo nut powder

Ginkgo nut powder levels (%)

Ingredients (g)

0 1 3 5 7
Mung beans Flour 20 19.8 194 19.0 18.6
Ginkgo nut powder 0.0 0.2 0.6 1.0 14
Salt 0.2 0.2 0.2 0.2 0.2
Water 180 180 180 180 180
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<Figure 1> Content of total phenolic acid in mung bean starch gel
prepared with ginkgo nut powder

Different superscripts (a-e) indicate significant differences at p<0.05

by Duncan’s multiple range test.
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<Figure 2> DPPH radical scavenging activity of mung bean starch
gel prepared with ginkgo nut powder

Different superscripts (a-e) indicate significant differences at p<0.05

by Duncan’s multiple range test.
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<Table 2> Quality characteristics of mung bean starch gel prepared with ginkgo nut powder

Ginkgo nut powder levels (%)

Item F-value
0 1 3 5 7
Syneresis (%) 9.02:£0.22° 9.410.06° 9.43+0.30° 10.47+0.42° 10.47+0.04* 20.79%*
pH 3.72+0.02° 3.87+0.01¢ 420+0.01° 4.48+0.01° 4.69+0.01° 4684.93%**
Color L value 51.68+0.33° 51.49+0.25° 51.08+0.41° 49.62+0.52¢ 49.52+0.39° 71.25%%*
a value -0.92+0.06" -1.11+0.04° -1.44+0.03° -1.88+0.09¢ 2.22+40.02° 1208.71%%*
b value -10.58+0.10¢ -10.00+0.10° -9.08+0.08° -8.97+0.39° -8.11£0.06 34972
Texture  Hardness 3349.61£511.72° 3134.66+407.74° 3169.71+408.22° 1956.44+22831° 1853.72+375.21%  33.33%**
Adhesiveness -83.62+9.63 -81.29+10.42 -81.99+16.48 -81.09+33.15 -80.07+30.22 0.03
Springiness 0.93+0.02 0.92+0.03 0.93+0.03 0.99+0.16 1.10£0.59 0.72
Chewiness 271776402170 2526.774365.92°  2572.55+348.59°  1700.44+£257.32Y  1482.88+313.48°  26.23%**
Gumminess 2903.43+389.76° 2751.03£336.63° 2753.31£321.28% 1726.07£184.43" 1650.81£295.77°  38.47+**
Cohesiveness 0.87+0.02° 0.88+0.01° 0.87+0.02° 0.88+0.01% 0.90-+£0.02° 4.13%*

DMeanSD. **p<0.01, ***p<0.001
DDifferent superscripts (a-e) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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<Table 3> Sensory evaluation of mung bean starch gel prepared with ginkgo nut powder
Ginkgo nut powder levels (%)
Item F-value
0 3 5 7
Overall preference 4.00+1.49 4.09+0.94 4.50+1.00 5.10£1.45 4.60+1.35 1.26
Appearance 420+1.48 4.18+1.08 4.67+1.44 5.17€1.27 4.89+1.27 1.18
Consumer Flavor 3.00+1.21° 3.18+0.98 4.00£0.77° 5.09+1.14% 5.50+1.00* 13.58%**
acceptability Taste 3.90+0.88° 4.10£0.99%  4.50£0.67™  5.00£1.33®  5.09+1.14° 2.78*
Texture 4.10+0.88 4.18+1.54 5.10£1.20 5.20£1.03 5.10+£0.99 227
Color 4.20+1.48 4.10«1.10 4.75£1.29 5.42+1.24 420+1.14 221
Transparency 4.09+0.94 4.09+1.04 3.64+0.92 3.64+1.36 3.36+2.16 0.60
Characteristic Elasticity 3.91+1.64 3.91+1.38 4.18+£0.98 436+1.21 4.64+1.75 0.53
intensity rating Ginkgo nut flavor 1.83£1.03¢ 2.17+0.94¢ 3.92+1.31° 4.50£0.90° 5.75+1.06* 28.72%%%*
Astringent taste 2.33+1.50° 2.92+1.73% 3.58+1.24%  4.00+1.48% 4.45+1.37* 3.84%*

DMean£SD. *p<0.05, **p<0.01, ***p<0.001

IDifferent superscripts (a-c) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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