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Abstract

Effects of concentration (5-8%, db) and heating temperature (80 °C-95°C) on rheological of
mungbean starch were examined. The pasting curve by amylograph revealed no peak viscosity
and the viscosity continued to increase during cooking, regardless the starch concentrations.
Mungbean starch paste showed a pseudoplastic flow behavior with yield stress. The consistency
index of paste increased as the heating temperature was raised at a given concentration. How-
ever, flow behavior index showed opposite trend. The percent sag of starch gel stored at 4 °Cde-
creased with the increase of concentration and heating temperature. The firmness of fresh gel
prepared from 7 and 8% starch suspensions by heating at 95 °C for 15 min with amylograph was
about 2-times higher than that of 6% gel. However, the time constant, reciprocal of rate constant,
of starch gels during aging at 4 °C was not significantly influenced by concentrations and heating

temperatures.
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Fig. 1. Amylograms of mungbean starch

M 5 el 7% (sag) HEE 4% 20mm<l 50
ml FFAANE Ageled WS ool thal Aol ¥
Sl 5hg (%) 2 vEhlg e,

Aol e sia o] BAL ﬂlg 2ol A A astaiA 1
2,3 % 49se] Aol #Hr & Struct-o-Graph(# % ¥
ehlicisl Al S AbEsted E sl EAdzAR
cartridge 500cmg, #l&¥°l lcm, clearane 1

mm, plunger <= flexiglass tooth-type ©|3i
Aol w3EEE thEel Avrami 408200 2 HE]
A alshoich,

log[‘ln(EL—E,)/(EL‘Eo)E:
of ol A E b B 27k Al O9F T o2l 7

[}
S, Ec2 #didzoelch mdt kv R4
(day~!), n2 Avrami 2|4o|c},

£ AglolMe EoF EL& 27 4T
Bt Aksl A2 e odoin}

logk+n logt (3)

ol 4 1417k 10

Table 1. Amylograph data of mungbean starch

Initial o ] ) .
Concentration posting VISCOSI:y i STmln VISCOSOI?y
(%) semperature at 94.5°C  height at 50°C
(°c) (8.U.) (B.U) (B.U)
5 78.0 130 170 240
6 75.0 370 440 630
’ 73.0 760 780 1110
8 72.7 1330 1390 2000
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Fig. 2. Relationship between log viscosity and log con-
centration of mungbean starch
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Table 2. Rheological parameter for various concentra-
tions of mungbean starch gelatinized at various heating
temperatures af measured at 60°C

Consistency  Flow

Concentration Temperature Yield stress . )
P index behavior

(%) (°C) (Pa)

{Pa-S") index

5 80 1.14 2.34 0.72
85 3.12 2.48 0.65

90 3.92 2.96 0.64

95 7.14 4.03 0.60

6 80 7.66 4.03 0.63
85 11.33 5.27 0.61

90 12.19 6.04 0.60

95 13.99 6.38 0.60

7 80 17.90 7.58 0.60
85 21.05 9.35 0.60

90 29.16 11.79 0.58

95 51.90 12.57 0.57

8 80 32.59 13.85 0.60
85 59.18 17.19 0.56

90 66.93 18.71 0.55

95 68.93 19.90 0.54

Table 3. Changes in percent sag of mungbean starch
gels during storage at 4 °C

Concentration Heating Storage time (day)
(%) tem:)fg;ture : ) 3 .
5 80 12.0 18.4 198 20.6
85 10.2 17.0 18.6 19.6
90 2.8 140 164 184
95 1.0 5.6 140 17.0
6 80 6.2 146 16.0 180
85 5.6 12.0 140 17.4
90 20 1.2 124 168
95 0.6 2.8 100 16.0
7 80 40 8.8 120 140
85 20 7.6 10.0 13.0
90 1.6 40 56 120
95 0.0 1.0 46 1.2
8 80 2.8 8.4 11.4 136
85 08 68 96 116
90 00 28 50 100

95 0.0 02 38 90
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Fig. 4. Changes in firmness of mungbean starch gels
during storage at 4°C
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Table 4. Avrami exponent(n) and time constant of

mungbean starch gels stored ot 4°C

Concentration Heating Avrami Time
(%) temperature exponent constant

(°C) (n) (day)

6 80 0.97 1.90

85 0.96 2.18

90 1.04 2.50

95 0.99 2.50

7 80 0.99 2.53

85 0.96 2.68

90 1.03 2.52

95 0.97 2.74

8 80 1.04 2.19

85 1.07 2.34

90 1.09 2.32

95 1.05 2.43
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