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Quality Characteristics and Antioxidative Activity of Mung Bean Starch Gels Added
with Carrot, Spinach and Mulberry Juice
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Abstract

This study was conducted to evaluate the quality characteristics of mung bean starch gel (MBSJ) containing carrot
(CMBSJ), spinach (SMBSJ), and mulberry (MMBSJ) juice. The moisture contents of MBSJ, CMBSJ, SMBSJ and MMBSJ
were not different significantly. The color of MBSJ was in good accordance with the L*, a*, b* values and hue angle of
the material juices. The hardness levels of CMBSJ, SMBSJ, and MMBSJ were lower than that of MBSJ, but the springiness,
cohesiveness, and chewiness of CMBSJ and SMBSJ were higer than those of MBSJ. Antioxidative activities of CMBSJ,
SMBSJ, and MMBSJ were greatly increased compared to those of MBSJ. The syneresis and hardness of colored the MBSJ
decreased during storage at 4C. In the sensory evaluation, colored MBSJ scored the highest in taste, shine, elasticity, and
overall acceptability. Based on the above results, we expect that mung bean starch gels with carrot, spinach and mulberry
juice have good quality characteristics and antioxidant activity.
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Table 1. Formulas for mung bean starch gels added with
carrot, spinach and mulberry juice

Groupl) Mung bean starch  Juice Salt Water
powder(g) (mL) (2 (mL)
MBSJ 40 0 0.2 390
CMBSJ 40 20 0.2 370
SMBSJ 40 20 0.2 370
MMBSJ 40 20 0.2 370

1) Abbreviations: MBSJ: Mung bean starch jelly.
CMBSJ: Mung bean starch gel added 20 mL carrot juice.
SMBSJ: Mung bean starch gel added 20 mL spinach juice.
MMBSJ: Mung bean starch gel added 20 mL mulberry juice.
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Table 2. Moisture content and color of mung bean starch gels added with carrot, spinach, and mulberry juice

Measurements MBSJ" CMBSJ” SMBSJ” MMBSJ?
Moisture content(%) 90.17+0.20™ 91.04+0.58" 90.54+0.41° 90.00+0.21°
Lightness(L*) 47.32+0.43" 43.37+0.82" 35.3540.31° 30.35+0.19"
Redness(a*) —0.40+0.04° 0.75+0.05° —4.6240.09° 3.9240.03°
Yellowness(b*) —8.52+0.06" 1.76+0.10° 6.42+0.02" —3.87+0.03°
Hue angle(H°) 267.40+0.29° 67.331.11° 123.80+0.53° 316.430.15°

"9 Abbreviations: See Table 1.

® Values are meanststandard deviation of triplicate determinations. Different superscripts within a row (a—~d) indicate significant

differences (p<0.05).
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Table 3. Texture characteristics of mung bean starch gels added with carrot, spinach, and mulberry juice

Texture characteristics MBSJ" CMBSJ? SMBSJ? MMBSJ?
Hardness 260.33+1.77% 244.13+11.02° 219.10+7.62° 232.50+13.94™
Springiness 83.4745.99% 101.29+13.27* 90.88+10.94" 70.04+6.01°
Cohesiveness 39.86+5.76" 49.48+6.34" 48.77+6.71° 34.13£1.11°
Chewiness 15.90+1.96 24.7243.19° 18.7744.05° 14.34+0.80°

"9 Abbreviations: See Table 1.

* Values are meanststandard deviation of triplicate determinations. Different superscripts within a row (a~c) indicate significant

differences (p<0.05).
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Fig. 1. Antioxidative activities of carrot, spinach, and mulberry juice and mung bean starch gels added with carrot, spinach,
and mulberry juice. Abbreviations: See Table 1, EDA: electron donating ability, RP: reducing power, TP: total polyphenol, SOD:
superoxide dismutase. Values are means+standard deviation of triplicate determinations. Different superscripts in the figure(a~c)

indicate significant differences (p<0.05).
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Table 4. Syneresis and hardness of mung bean starch gels added with carrot, spinach, and mulberry juice during storage

at 4 (%)
Measurements Groupl) Storage time (days)
1 2 3

MBS]J 2.31+0.79° 7.70+1.50° 12.09+1.32%

. CMBSI 2.22+0.56™ 7.06+0.68"" 11.30+1.39*

Syneresis SMBSJ 1.5140.20® 4.61+0.83" 8.86+1.24"
MMBS]J 0.97+0.10 3.06+£0.24°C 6.13+0.82°

MBSJ 316.73+7.93% 375.53+4.08™ 430.13+16.60°
CMBSJ 354.09+11.43 411.80+29.52°* 487.37+15.55*

Hardness SMBSJ 298.38+13.80" 337.10+16.81° 347.47+8.92°
MMBS]J 294.95+4.37% 330.17+5.85° 342.35+11.29

" Abbreviations: See Table 1.

? Values are means+standard deviation of triplicate determinations. Different superscripts within a row (a~c¢) and column (A ~C) indicate

significant differences (p<0.05).

Table 5. Sensory evaluation of mung bean starch gels added with carrot, spinach, and mulberry juice

Sensory characteristics MBSJ" CMBSJ? SMBSJ? MMBSJ?
Color 3.00£0.94*7 4.18+0.64° 3.41+1.06° 4.12+1.05°
Taste 2.59+0.71° 3.18+0.81° 2.7140.92° 3.4140.94°
Shine 3.29+1.21° 3.41%1.00° 3.47+0.87" 3.7120.92°
Elasticity 3.40£0.99" 3.76:0.90" 3.41+1.06" 3.76+1.09°
Hardness 3.35+0.93" 3.24+1.03" 3.06£0.97" 3.1840.95"
Overall acceptability 2.8840.93° 3.65+0.93% 3.29+1.05% 4.200.94°

"9 Abbreviations: See Table 1.

¥ Values are mean+standard deviations of triplicate determinations. Different superscripts within a row (a—~c) indicate significant di-

fferences (p<0.05).
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