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Quality Characteristics of Mulberry Fruit Seolgidduk Added with Citric Acid
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Abstract

This study was carried out to investigate the characteristics of mulberry fruit seolgidduk. Four percent
additions of mulberry were evaluated as the most suitable concentration for seolgidduk, in order to improve the
color of gum metal gray and sour smell. Therefore, in order to improve the preference, citric acid was added.
The acidity of mulberry fruit seolgidduk increased and its pH decreased significantly by increasing the amount
of citric acid. The moisture content of mulberry fruit seolgidduk showed no significant difference between the
groups with added citric acid and the control group. The L value decreased as the citric acid concentration
increased. Color a and b (Ed-define ‘a’ and ‘b’) values increased significantly by increasing the amount of
citric acid. The hardness, cohesiveness, springiness, gumminess and brittleness decreased as the citric acid was
added. From the sensory evaluation, mulberry fruit seolgidduk with 0.01% citric acid added was the most
preferred in taste, chewiness and overall acceptability. These results indicated that mulberry fruit seolgidduk with

0.01% citric acid added showed the best quality.
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Table 1. Classification of experimental groups
Ingredients factor (%)

Grou, Rice Mulberry Citric
. powder fruit powder Water Sugar ~ Salt acid
0%" 96 4 22 12 07 0
0.01%" ) 4 2 12 07 001
0.04%" 96 4 22 12 07 004
0.07%" 96 T4 22 12 07 007
0.1%” 96 4 22 12 07 01

0%  : 4% mulberry fruit power + 0% citric acid

20.01% : 4% mulberry fruit power + 0.01% citric acid
Y0.04% : 4% mulberry fruit power + 0.04% citric acid
90.07% : 4% mulberry fruit power + 0.07% citric acid
90.1% : 4% mulberry fruit power + 0.1% citric acid
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Table 2. Conditions for operating rheometer for texture

analysis

Measurement Conditions
Sample height 20 mm
Table speed 120 mm/min
Sampling speed 90 mm/min
Weight of load cell 1 kg
Sample area 20x20 mm
Deformation 40%
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Fig. 1. Photograph of mulberry fruit seolgidduk according to different addition amounts of citric acid

Table 3. pH and acidity of mulberry fruit seolgidduk according to different addition amounts of citric acid
Addition amounts of citric acid (%)

0% 0.01% 0.04% 0.07% 0.1% F-value
pH 331:032"9 3224037 3.05+0.30" 2.81+0.28° 2.62+0.26° 634"
Acidity(%) 0.69+0.01° 0.72+0.01° 0.84+0.01° 1.16+0.01° 1.71+0.01° 6335.1

Y Values are means of triplicate determinations.
? Values within a row with different superscripts are significantly different at p<0.05 by Duncan‘s multiple range test.
¥ "p<0.01, "p<0.001

Table 4. Moisture contents of mulberry fruit seolgidduk according to different addition amounts of citric acid
Addition amounts of citric acid (%)
0% 0.01% 0.04% 0.07% 0.1% F-value
Moisture(%) 31.59:3.15"™  34.67:3.46 33.8133.38  34.85:3.48 34.4410.54 0.58
Y Values are means of triplicate determinations.
? Values within a row with different superscripts are significantly different at p<0.05 by Duncan‘s multiple range test.
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Table 5. Color values of mulberry fruit seolgidduk according to different addition amounts of citric acid

Addition amounts of citric acid (%)

0% 0.01% 0.04% 0.07% 0.1% F-value
L 36.78+4.03"*%  36.7510.51° 35.42+0.33° 33.30+1.23% 32.31+1.24° 2044
a 12.11+0.95° 16.72+0.48° 23.57+0.05° 27.08+0.66" 29.93+0.92° 335437
b 1.85+0.37° 2.33+0.35° 2.45+0.1° 3.59+0.23° 3.76+0.23° 30357

Y Values are means of triplicate determinations.

? Values within a row with different superscripts are significantly different at p<0.05 by Duncan‘s multiple range test.

¥ ™ p<0.001

Table 6. Texture of mulberry fruit seolgidduk according to different addition amounts of citric acid

Addition amounts of citric acid (%)

0% 0.01% 0.04% 0.07% 0.1% F-value
Hardness(x10°dynefcm®)  53.99+2.54  33.78+3.79° 35.47+0.31° 26.83+0.91° 31.03+341% 26,667
Cohesiveness(%) 77.17+1.99° 70.50+0.27° 67.50+0.01° 64.62+2.87° 76.19+8.64™ 536"
Springiness(%) 79.2442.12° 72.99+5.14% 70.8042.28" 71.10+7.98% 79.35+3.83° 2.73
Gumminess(g) 125.95+17.72"  82.42+19.72"°  82.42+4295° 62.85+8.70° 85.35+12.45™ 8.57"
Brittleness(%) 9998+16.00°  50.55+5.20° 53.82+9.28" 44.50+5.99° 72.63+2.32° 19.85

Y Values are means of triplicate determinations.

* Values within a row with different superscripts are significantly different at p<0.05 by Duncan‘s multiple range test.

? "p<0.05, "p<0.01, "p<0.001

Table 7. Sensory evaluation of mulberry fruit seolgidduk according to different addition amounts of citric acid

Addition amounts of cirtic acid (%)

0% 0.01% 0.04% 0.07% 0.1% F-value
Appearance 429+1.38"™  429+1.98 5.43+1.40 4.43+2.07 3.14+2.12 191
Color 3.00£1.41° 3.57+0.79° 4.57+0.79% 5.71+0.76 6.42+0.79% 908"
Flavor 3.00+1.41% 3.00+1.00° 4.00+0.58" 4.86+0.69°° 6.00+1.15° 11217
Taste 5.43+1.40% 6.14+0.69° 3.86+1.07 2.71+0.95% 2.00+1.15™ 1426
Mounthfeel 5.57+0.98™ 5.29+1.38 5.00+1.15 429+1.38 3.86+2.04 1.22
Springiness 4.14+1.68™ 5.00+1.63 5.00<1.15 5.14+1.21 5.4241.13 0.84
Chewiness 5.14+1.35™ 6.00+1.15 5.00+1.15 4.57+1.40 4.29+1.89 1.50
Overall acceptance 5.571.27° 6.43+0.53° 4.86+1.21" 3.43+1.13° 2.86+1.57° 10737

Y Values are means of triplicate determinations.
% Values within a row with different superscripts are significantly different at p<0.05 by Duncan‘s multiple range test.

? p<0.001
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