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< Abstract>

Rheological properties of cowpea and mung bean starch gels and pastes were
investigated and compared with Instron Universal Testing Machine and Brabender
Viscometer. As the result of puncture test of gels, yield point force of mung bean starch
gel was higher than that of cowpea starch gel. Compression coefficient of cowpea starch
gel calculated by Bourne’s equation was lower than that of mung bean starch gel, The
stress relaxation test showed that viscoelastic properties of cowpea and mung bean starch
gels may be represented by six element Maxwell model consisting of three Maxwell
element in parallel. Cowpea and mung bean starch pastes showed bingham pseudoplastic
behavior in 3,5,6,7 and 8%. The consistency index in 7~8% of cowpea starch paste were
lower than those of mung bean starch paste. Concentration dependence on consistency
index and yield stress in mung bean starch were higher than those of cowpea starch. The
yield stress of starch pastes was significantly correlated with yield point force by puncture
test (r=0.996).
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Table 1. Yield - point force of cowpea and mung bean starch gels by puncture tests with different probes

Probe

Soruce 6% (g) 8% (g) 10% (g)
diameter (cm)
M %S.D. MES.D. M zS.D,
Cowpea 0.50 9.4 +1.21 3231 2,11 64.8% 3,10
0.62 13.413.42 45.3% 6.12 91.5% 3.21
1.00 3152521 110.0 £10.12. 2149 £15.31
1.25 46.1 £ 6.26 161.0%f 9.59 336.2£21.24
1.50 67.8+£7.98 2387 £13.72 440.6 £14.31
Mung bean 0.50 9.6 £0.89 39.2t 162 83.2% 3.10
0.62 13.8%2.10 59.2% 6.52 1159 3.55
1.00 32.5 £3.52 142.0£ 12.19 351.5% 8.47
1.25 48.3£5.73 213.1 £12.51 4394+ 12.73
1.50 70.4 £2.98 311.4 £20.12 601.8 £ 19.41
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Fig. 1. Force-distance curves obtained in puncture
test of cowpea and mung bean starch gels.
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Fig. 2. Force-diameter relationship in puncture test of cowpea and mung bean starch gels,
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Table 2. Numerical values of coefficients for various concentrations of cowpea and mung bean starch gels by
puncture test

Sample Coefficient 6 % 8% 10%

Kc"  (g/em?) 25.87 93.22 171.58

Cowpea Ks"  (g/cm) 5.61 16.21 44.00
0.217 0.174 0.256

Kc' (gfem?) 27.28 126.49 242.22

Mung bean Ks"  (g/cm) 5.35 15,57 42.15
ratio Ks'/Kc¢’ 0.196 0.123 0.174

Note : Kc' = compression coefficient, Ks’ = shear coefficient
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Fig. 3. Stress relaxation curves for cowpea (O) and mung bean (®) starch gels at compression rates of
500mm-min™!
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Fig. 4. Analysis of stress relaxation curve of mung
bean starch gel by the method of successive
residuals.
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Fig. 6. Shear stress vs.shear rate of cowpea and mung bean starch pastes,
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Fig. 7. Log(r—1,) vs.log¥ at various concentrations of cowpea and mung bean starch pastes.

Table 4, Rheological parameters of gelatinized cowpea and mung bean starches

Conc. o Cowpea Mung bean
(%) n K Ty n K Ty
3 0.69 0.5081 1.776 0.78 0.1517 0.209
5 0.69 22131 11.406 0.72 1.4890 13.413
6 0.67 4.1352 28.850 0.66 3.9765 35.420
7 0.67 7.0550 55.180 0.65 8.2319 75.060
8 0.64 9.0365 106.463 0.61 11.3110 125.690
¥n : Flow behavior index (—)
K : Consistency index (Pa.s™)
r, : Yield stress (Pa)
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