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Physicochemical Properties of Mung Bean Starch and Texture of
Cold-Stored Mung Bean Starch Gels added with Soy Bean Oil
Eun Jung Choi, Myung Suk Oh*

Department of Food and Nutrition, The Catholic University of Korea

Abstract

This study was carried out to investigate the physicochemical properties of mung bean starch and the texture of cold-
stored (5°C for 0, 24, 48, and 72 hours) mung bean starch gels added with soy bean ail (0, 2, 4, 6%). The swelling power
of mung bean starch added with soy bean oil did not significantly change, whereas solubility increased significantly. Soluble
carbohydrate content of mung bean starch added with soy bean oil decreased without any significant differences, whereas
soluble amylose content decreased significantly. In RVA viscosity, pasting temperature and peak viscosity of mung bean
starch added with soy bean oil were not significantly different, whereas minimum viscosity decreased and breakdown and
consistency increased significantly. In RVA viscosity, there were no differences according to concentration of soy bean oil.
DSC thermograms show that onset temperature of mung bean starch added with soy bean oil did not significantly change,
whereas the enthalpy increased in the case of 4% and 6% oil addition. Rupture properties of freshly prepared mung bean
starch gels added with soy bean oil increased in the case of 2% and 4% oil addition, and oil addition to mung bean starch
gels suppressed changes in rupture properties during cold storage. There were no significant differences in the texture of
freshly prepared mung bean starch gels added with soy bean oil, whereas hardness, chewiness, and gumminess of cold-
stored mung bean starch gels added with soy bean oil decreased. In the above textural charactristics, there were no
differences due to concentration of soy bean oil. Thus, the addition of 2-4% soy bean oil to mung bean starch is appropriate
for improving the quality characteristics of cold-stored mung bean starch gels.
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<Table 1> Swelling power and solubility of mung bean starch with different soy bean oil levels (MeantSD)
No addition 2% oil 4% oil 6% oil F-value
Swelling power 18.65+0.33" 18.55+0.31 18.61+0.48 18.87+0.68 0.25
Solubility (%) 18.61+0.27° 19.46+0.48" 19.97+0.13% 20.21£0.19° 17.15%%%

DMean+SD of 3 measurements.

#“Means in the same row with different letters are significantly different (p<0.05).

***Significant at p<0.001.
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<Table 2> Contents of soluble carbohydrates and soluble amylose of mung bean starch with different soy bean oil levels

(Mean+SD)
No addition 2% oil 4% oil 6% oil F-value
Soluble amylose (mg/mL) 1.83+0.01"® 1.75+0.03° 1.74+0.03° 1.65+0.04¢ 17.79%**
Soluble carbohydrates (mg/mL) 7.64+0.13 6.90+0.55 7.04+0.49 7.01+£0.46 1.71

DMean+SD of 3 measurements.

#“Means in the same row with different letters are significantly different (p<0.05).

***Significant at p<0.001.
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<Table 3> RVA characteristics of mung bean starch with different soy bean oil levels (Mean+SD)

No addition 2% oil 4% oil 6% oil F-value
Pasting temp. (°C) 74.77+0.19 75.05+£0.07 75.30+£0.28 75.03+0.11 3.52
Peak Viscosity 174.3+0.58 172.0+4.24 174.0+£2.65 174.5+0.71 0.51
Minimum Viscosity 150.3+2.08° 140.0+1.41° 138.0+2.00° 139.5+0.71° 28.72%**
Final Viscosity 284.0+1.00 283.5+3.54 280.3+4.04 279.0+1.41 1.73
Break down 24.00+£2.65" 32.00+5.66% 36.00+1.73? 35.00+1.412 9.42%
Set back 109.7+1.53 111.5+7.78 106.3+£1.53 104.5+2.12 1.77
Consistensy 133.7£1.15° 143.5+2.122 142.34+2.52° 139.5+0.71* 15.55%*%*

DMean+SD of 3 measurements.

**Means in the same row with different letters are significantly different (p<0.05).

*, ***Significant at p<0.05 and p<0.001, respectively.
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<Table 4> DSC characteristics of mung bean starch with different soy bean oil levels (Mean+SD)
DSC No addition 2% oil 4% oil 6% oil F-value
To 65.3+0.14Y 65.0+£0.31 64.87+0.31 64.63+0.12 3.23
Tp 70.1+0.07% 69.9+0.122 70.0+£0.17% 69.53+0.12° 9.21*
Te 74.7+£0.14 74.2+0.44 74.17+0.23 73.93+0.15 3.02
AH 44%0.16° 4.5+0.05% 4.8+0.26" 5.04+017° 6.59%

To: Onset temperature, Tp: Peak temperature, Tc: Conclusion temperature, AH : Enthalpy of endotherm

DMean=SD of 3 measurements.

#“Means in the same row with different letters are significantly different (p<0.05).

*Significant at p<0.05.

<Table 5> Rupture characteristics of mung bean starch gels with different soy bean oil levels during cold storage at 5°C

Storage time (hr)

Characteristics

0 24 48 72 F-value
No addition 18.74+0.73"P 32.78+1.48¢ 41.65+2.968 44.33+£0.96 214.04%**
2% oil 26.90+1.02%¢ 33.95+1.67%8 40.07+3.65" 39.72+1.78% 32.09%**
Stress 4% oil 27474193 35.94+0.95% 38.29+1.388 40.15+1.64° 4571 %%
6% oil 23.154+0.68"° 34.71+1.29%C 36.96+1.64% 39.7241.56" 120.74%%%
F-value 58.75%#* 4.24%* 228 6.78%*
No addition 0.72+0.01%* 0.62+0.018 0.624+0.018 0.61+0.018 8420+
2% oil 0.73+0.00% 0.6120.025¢ 0.61+0.018 0.59+0.02¢ 94 7%k
Strain 4% oil 0.73+0.00% 0.63+0.018 0.61+0.001¢ 0.59+0.01¢ 136.50%**
6% oil 0.71£0.01%* 0.63+0.018 0.61£0.01€ 0.59+0.01° 151.60%**
F-value 9.21%* 1.93 0.48 241
No addition 3.44+0.24P 5.95+0.36%°C 7.17+0.46° 7.86+0.50* 111.59%**
2% oil 4.82+0.14%¢ 5.88+0.36"8 7.19+0.614 7.12+0.574 23.40%**
Energy 4% oil 4.66+0.43C 6.4140.14® 6.59+0.40"8 7.204+0.58% 2. 13%**
6% oil 4.17+0.26"¢ 6.35+0.16" 6.59+0.288 6.84+0.334 85.84 %
F-value 23.36%** 3.78* 1.97 243

DMean+SD of 5 measurements.

#“Means in the same column with different letters are significantly different (p<0.05).
ADMeans in the same row with different letters are significantly different (p<0.05).

* ***Significant at p<0.05 and p<0.001, respectively.
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<Table 6> TPA characteristics of mung bean starch gels with different soy bean oil levels during cold storage at 5°C

Storage time (hr)

Characteristics
0 24 48 72 F-value
No addition 632.2+28.3"P 1938.8+63.8°C 2630.9+23.6® 2763.3+35.5% 1707.87+**
2% oil 616.7+12.5°P 1852.7+42.7°C 2475.3+43.2°8 2612.1£56.2% 1466.04%%*
Hardness 4% oil 634.9+32.6° 1839.2+28.0°C 2397.2+57.0°® 2639.0+39.2% 143249+
6% oil 640.5+27.2° 1781.9+34.4C 2286.6+44.5% 2580.4+40.7° 1567.16%+**
F-value 045 8.01%* 38.76%** 10.10%*
No addition 4.03+1.87¢ 16.08+2.78% 28.10+£6.06" 29.56+5.95" 14.63%*
2% oil 7.02:£0.70¢ 15.55+6.265 20.54+1.7448 25.30+1.424 12.83%%*
Adhesiveness 4% oil 6.45+0.62¢ 13.55+3.728 21.26+3.04" 21.14£2.19* 20.37%**
6% oil 8.55+4.14¢ 14.3145.31B¢ 20.63+2.778 29.76+4.05" 14.06%*
F-value 1.91 0.20 3.40 3.13
No addition 0.60+0.00* 0.56+0.00° 0.5440.00°C 0.54+0.01€ 36.00%**
2% oil 0.60:£0.00" 0.56:£0.00° 0.55+0.00%8 0.5440.01¢ 82.80%**
Cohesiveness 4% oil 0.60+0.01* 0.56+0.01" 0.56+0.00°® 0.54+0.01¢ 37.49%%*
6% oil 0.61£0.01* 0.57+0.018 0.56+0.00% 0.55+0.00¢ 32.21%%*
F-value 2.12 234 15.97%%* 0.25
No addition 0.91+0.018 0.95+0.00" 0.94+0.01°* 0.9440.01* 9.72%%
2% oil 0.910.00® 0.95+0.01* 0.96+0.00 0.95+0.00" 37.03%%x*
Springiness 4% oil 0.91+0.01" 0.95+0.00* 0.95+0.00% 0.95+0.01* 53.89%*
6% oil 0.924+0.018 0.95+0.01* 0.95+0.01%* 0.95+0.00" 12.48%**
F-value 0.51 0.29 4.78* 0.43
No addition 344.3+14.5°P 1026.7+43.8° 1333.3+48.5%8 1412.1+43.8% 460.94%*x*
2% oil 325.6+15.8¢ 987.0+23.18 1313.2422.8%" 1346.4+56.44 702.63%**
Chewiness 4% oil 347.3+15.6° 968.9+21.5¢ 1272.4435.6 1361.5+25.9* 936.28%**
6% oil 356.1+20.7° 971.5£29.4¢ 1206.3+37.58 1353.8+51.24 469.84%**
F-value 1.75 271 10.10° 1.56
No addition 376.4+14.7° 1078.9+41.8° 14273423 3% 1485 4+44.8* 675.03%+*
2% oil 371.9+5.4¢ 1040.9+23.8°° 1370.8£252*  1416.4+57.0* 71824
Gumminess 4% oil 381.0+18.2° 1020.5+20.1°¢ 1335.8435.8" 1431.7+20.7* 1067.82+**
6% oil 387.7£17.2° 1019.0421.1°¢ 1261.0+29.6°8 1427.3+55.8* 595.00%**
F-value 0.63 3.65* 19.98%** 1.60

DMean=SD of 5 measurements.

*Means in the same column with different letters are significantly different (p<0.05).
ADMeans in the same row with different letters are significantly different (p<0.05).

* *#**Significant at p<0.05 and p<0.001, respectively.
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