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Abstract

This study was conducted to investigate the effects of pretreatments and soybean oil on the physicochemical properties of mung
bean starch and the textural properties of gels. Dry heat and microwave heat treatments were used as pretreatments to enhance
the textural and storage qualities of mung bean starch gels. Pretreatment and the addition of soybean oil increased the swelling
power and solubility of starch; particularly, dry heat treatment significantly increased the solubility of starch. In the RVA test,
microwave heat treatment increased pasting viscosity, whereas dry heat treatment reduced pasting viscosity over all temperature
ranges. Both pretreatments increased the peak time and gelatinization temperature. Dry heat treatment significantly increased the
hardness, gumminess, and chewiness of mung bean starch gels compared to microwave heat treatment, however, reduced
cohesiveness and adhesiveness. The addition of soybean oil slightly increased the fracture strain. No significant difference was
observed in the water-holding capacity due to pretreatment and oil addition. These results confirmed that the textural
characteristics of the mung bean starch gel were affected by pre-heat treatment of the starches.
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Table 1. Swelling power and solubility of mung bean starch with pre-treat-
ments and oil addition

Swelling power Solubility (%)

Control” 10.92+0.20° 4.59+0.52°
Control+oi? 11.34+0.29% 6.27+0.94%
MHT® 11.74%0.26° 5.67+0.78"
MHToil 12.19+0.47° 7.14+1.68°
DHT? 11.15+0.59° 7.04+1.17°
DHT+oil 11.63+0.29° 9.58+0.78°

“Values with different superscripts in a column are significantly different (X0.05)
by Duncan’s multiple range test.

UControl: raw mung bean starch.

2+0il: addition of 4% soybean oil.

IMHT: mung bean starch treated by microwave heat treatment.

“DHT: mung bean starch treated by dry heat treatment.
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Fig. 1. RVA viscogram of mung bean starch with pre-treatments and oil
addition. Control: raw mung bean starch; MHT: mung bean starch treated
by microwave heat treatment; DHT: mung bean starch treated by dry
heat treatment; +oil: addition of 4% soybean oil.
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Table 2. RVA pasting properties of mung bean starch with pre-treatments and oil addition

Peak visc. (cp)  Trough visc. (cp)  Breakdown (cp)

Final visc. (cp)

Setback (cp) Peak time (min) Pasting temp (C)

Control”  3,723+17.68° 2,496+32.53° 1,227+14.85°
Control+oi®  3,623+7.78° 2,519+6.36° 1,104+14.14°
MHT? 467142263 3,333+90.51° 1,338+67.88°
MHT+oil 4,484+2.12° 3,164+75.66°  1,320+73.54%
DHT? 3,043+6.36° 2,338+11.31° 705+4.95°
DHT=ail 3,046+24.75° 2,098+12.73° 948+12.02°

4,833+22.63" 2,337 +55.15° 4.57+0.05° 73.55+0.00°
4,917+79.90° 2,398+73.64% 4.53+0.00° 73.85+0.42°
5713+19.80°  2,380+110.31° 4.97+0.05° 77.53+0.11°
5,719+93.34° 2,556+ 17.68° 4.77+0.05° 76.65+0.07°
4,137+88.3%° 1,799+77.07 4.70+0.04° 76.70+0.99°
4,068+40.31° 1,970+27 58° 4.67+0.00° 76.75+0.00°

“*\alues with different superscripts in a column are significantly different (X0.05) by Duncan’s multiple range test.

YControl: raw mung bean starch.

+oil: addition of 4% soybean oil.
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MHT: mung bean starch treated by microwave heat treatment.
DHT: mung bean starch treated by dry heat treatment.
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ZrAast Table 3. Color characteristics of mung bean starch gels with pre-treat-
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ments and oil addition

L* a* b*
Control” 48.71+0.65 -0.84+0.04® -12.12+0.08°
Control+oil?  50.73+0.22° -0.90+0.01° -11.84+0.08°
MHT® 48.47+0.33° -0.81+0.01° -12.15+0.03°
MHT+oil 50.37+0.12° -0.85+0.02° -11.70+0.09°
DHT? 53.02+0.19° -1.34+0.02° -12.79+0.02°
DHT+ail 54.33+0.39° -1.32+0.03° -12.19+0.03°

=\alues with different superscripts in a column are significantly different (¢€0.05)
by Duncan’s multiple range test.

"Control: raw mung bean starch.

2+oil: addition of 4% soybean oil.

IMHT: mung bean starch treated by microwave heat treatment.

YDHT: mung bean starch treated by dry heat treatment.
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Table 4. Textural properties of mung bean starch gels with pre-treatments and oil addition

Hardness (N)  Adhesiveness (mJ) Resilience Cohesiveness Springiness Gumminess (N)  Chewiness (mJ)
Control” 10.32+0.15° 0.23+0.10° 0.56+0.01° 0.74+0.01° 0.92+0.01° 7.70+0.23° 59.25+0.87°
Control+oi?  11.36+0.42° 0.25+0.10° 0.58+0.01° 0.75+0.01° 0.94+0.01° 849+0.18° 68.90+1.24°
MHT® 11.17+0.38° 0.18+0.05° 0.58+0.01° 0.73+0.01° 0.92+0.01° 8.40+0.31° 65.68+1.62°
MHT+oil 12.06+0.70° 0.18+0.10° 0.59+0.01° 0.75+0.01® 0.94+0.01° 8.81+0.52° 76.25+1.77°
DHT? 21.46+0.61° 0.15+0.06° 0.54+0.01° 0.67+0.00° 0.94+0.01° 14.43+0.45° 112.13+2.41°
DHT+oil 22.78+0.33° 0.15+0.06° 0.56+0.01° 0.69+0.01° 0.94+0.01° 16.42+0.61° 129.93+1.23°

#Nalues with different superscripts in a column are significantly different (X0.05) by Duncan’s multiple range test.

1
2)
3
2

)Control: raw mung bean starch.

+oil: addition of 4% soybean oil.

MHT: mung bean starch treated by microwave heat treatment.
'DHT: mung bean starch treated by dry heat treatment.

Table 5. Factual properties of mung bean starch gels with pre—treatments
and oil addition

Sample Storage (h)  Fracturability (N)  Fracture strain (%)
Control” 14.29+0.36° 47.93+0.61°
Control+oil? 15.05+0.42% 49.30+0.95°
MHT? 165.73+0.50° 48.87+0.58"
MHT+oil 17.50+0.72° 49.30+0.70°
DHT? 23.34+0.49° 45.97+0.38°
DHT=oil 25.09+0.40° 46.53+0.64°
Control 15.84+0.78 35.83+0.85°
Control+oil 16.35+0.45° 36.37+0.60"
MHT 18.92+0.34° 38.83+0.29°
MHT+oil # 19.32+0.85° 36.90+0.56°
DHT 33.10+0.57° 37.00+0.26°
DHT=oil 34.87+0.51° 38.10+0.36°

“*Nalues with different superscripts in a column are significantly different (¢X0.05)
by Duncan’s multiple range test.

"Control: raw mung bean starch.

2+oil: addition of 4% soybean oil.

'MHT: mung bean starch treated by microwave heat treatment.

“DHT: mung bean starch treated by dry heat treatment.
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Table 6. Syneresis of mung bean starch gels with pre-treatments and oil
addition

Syneresis (%)

Control” 9.70+0.10°
Control+ail? 10.96+0.43°
MHT? 11.74+0.30°
MHToil 11.75+0.15°
DHT? 10.41+0.27°
DHToil 12.08+0.28

“9Values with different superscripts in a column are significantly different (X0.05)
by Duncan’s multiple range test.

"Control: raw mung bean starch.

24oil: addition of 4% soybean oil.

'MHT: mung bean starch treated by microwave heat treatment.

'DHT: mung bean starch treated by dry heat treatment.
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