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Effect of Oil Addition on Texture of
Mungbean Starch Gel-
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Abstract

This study was undertaken for the purpose of studying the physicochemical propery of
mungbean and texture of mungbean starch gels.

Mungbean starch gel made with different levels of oil were tested to investigate the textural
characteristics by mechanical test. The results are summerized as fallows;

The content of moisture fat, protein, and ash in Seonwha mungbean were shown to be about
13.19%, 1.02%, 23.57% 3.13% respectively. Those of Seonwha mungbean crude starch were 12.
48%, 0.63%, 0.94%, 0.13% respectively.

The gain of dry crude starch from peeled mungbean was 22.48%. Water binding capacity of
Seonwha mungbean crude starch was 183.1%. The pattern of change in swelling power of
Seonwha mungbean crude starch for increasing temperature increased slowly to 70°C, and then
increased rapidly. The pattern of change in solubility was similar to that of swelling power. The
amylose and amylopectin content were 22.5%, 77.5%. Brabender hot-paste viscosities of
mungbean crude starch at 8% and 10% showed the similar amylogram patterns with peak
vicosity.

By the Rheometer measurement result of 8% 10% mungbean starch gel, Hardness and
Fractuability tended to be decreased as the addition level of oil increased. Elasticity, Adhesive-
ness, Chewiness, L, a, and b value tended to be increased as the addition level of oil increased.
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Table 1. Operation condition of Rheometer

R—UD}—DM type Rheometer
1 & T Co., LTD. Japan

Instrument

Sample height 12Zmm

Probe lucite 13m
Rheometer Probe 13

Clearance 1.2mm

Chart speed 120mm/min

Measuring load 570g

Table speed 1.05mm/sec
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1st bite

Hardness=H,

Fracturability=H,

Elasticity=t,/t,

Cohesiveness=A,/A,

Adhesiveness=A;

Gumminess= Hardness (H,) X Cohesiveness (A,/A,)
Chewiness =Gumminess X Elasticity (t,/t:)
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Fig. 1. Typical Rheometer curve of mungbean starch gel

Table 2. Proximate compositions of Mungbean and its starch

Moisture (%) Lipid (%) Protein (%) Ash (%)
Mungbean -2)13,19 2 0.21 1.02 £0.19 23,57+ 1.56 3.13£0.21
Mungbean starch 2.48 £+ 0.19 0.63 £ 0,143 0.94 £0.12 0.13£0.13

a) Values are expressed as mean * standard deviation of 4 replications

Rheometer 4419l AHA <] S Fig. 13 22 1) 84 Mg
2 FAE A8k Texture 548 AlAstgich 7143 A 74 AFe SAS 54 packages ol &
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Fig. 3. Solubility of mungbean starch affected by tem-
perature increase

Table 3. Values for interesting points along amylograph curve of mungbean starch

R Initial Maximum  Temperature Viscosity Viscosity at
Conce?‘y?):ratlon pasting viscosity at maximum at 95°C 95°C after
temperature {°C) (B.U) viscosity (°C) (B.U) 15 min. (B.U)
8 735 790 84.5 750 780
10 72.0 1900 82.0 1660 1700
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Table 4. Mechanical properties of 8% mungbean starch gel with different oil contents

Group 0% 2% 4% 6% 8% 10%
Characteristics oil oil il oil it oil
Hardness 3.252 3.183b 3.11b 3.09b 2.97¢ 2.75d
Fracturability 1.842 1.722b 1.862 1.60b 1.49bc 1.26¢
Elasticity 1.33f 1.43¢ 1.50d 1.60¢ 1.77b 1.882
Adhesiveness 2.20f 2.60€ 3.98d 4,23¢ 11.10b 13.352
Cohesiveness 2.80d 2.87¢d 2.85¢d 2.96¢ 3.20b 3.432
Gumminess 9.10¢ 9.13¢ 8.96d 8.86¢ 9.502 9.43b
Chewiness 12.10b 13.06¢ 13.29d 14.34¢ 16.820 17.732
* Means with the same alphabet are not significantly different (« = 0.05)
Table 5. Changes in Hunter color values of 8% mungbean starch gel with different oil contents
Group 0% 2% 4% 6% 8% 10%
Color parametersal Qil Oil Oil Oil Oil Oil
L 56.45¢ 58.60d 60.65¢ 60.70¢ 61.25b 63.552
a —4.50b —~4.002 —3.802 —3.702 —3.802 —3.502
—13.30¢ —11.10d —9.95¢ —8.45b —8.45b —7.102
AE 0.35f 3.30¢ 4.80d 6.70¢ 7.40b 10.102
* Means with the same alphabet are not significantly different. (« = 0.05)
a) L ; Degree of whiteness (white + 100 <~——> 0 black)
a ; Degree of redness (red + 100 <———> 0 <———> —80 green)
b; Degree of yellowness (yellow + 70 <———> 0 <———> —80 blue)
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Fig. 5. Brabender amylograph curves of 8% and 10%
mungbean starches
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Table 6. Mechanical Properties of 10% mungbean starch gel with different oil contents

Group 0% 2% 4% 6% 8% 10%

Characteristics Qil Qil Oil Qil Qil Qil
Hardness 5.28a 4,77b 4.53d 4,54¢ 4.44¢ 3.44f
Fractuability 2222 2.11b 1.97¢ 1.95d 1.87¢ 1.48f
Elasticity 1.43f 1.53¢ 1.65d 1.74¢ 1.80b 1.482
Adhesiveness 2.40¢ 2.53¢ 2.66¢ 3.00¢ 13.50b 18.002
Cohesiveness 2.954 3.00°¢ 2.93f 2.94¢ 3.10b 3.358
Gumminess 15.032 14.31b 13.27¢ 13.30d 13.76¢ 11.44f
Chewiness 22.28¢ 21.47¢ 21.93bc 23.14b 24,77¢ 21.64¢

* Means with the same alphabet are not significantly different. (a =0.05)

Table 7. Changes in Huntor color values of 10% mungbean starch gel with different oil contents

Group 0% 2% 4% 6% 8% 10%
Color parametersal Qil Qil Oil Oil Oil Oil
L 56.95f 61.05¢ 62.30d 62.60¢ 64.652 64.25b
—4.53¢C —3.50b —3.102 —3.303b —-3.103 —3.203
b —12.754 -9.15¢ —7.35b —6.90b —5.452 —5.932
AE 0.35¢ 5.70d 8.10¢ 8.20¢ 10.90b 11.602
* Means witt the same alphabet are not significantly different (a = 0.05)
a) L ; Degree of whiteness (white + 100 <———> 0 black)
a ; Degree of redness (red + 100 <——> 0 <———> —80 green)
b ; Degree of yellowness (yellow + 70 <———> 0 <———> —80 blue}
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