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Abstract

This study has been carried out in order to investigate the physicochemical properties of two

small red bean starches. Some of rheological properties of the starch gels were also studied by

experiments of various starch concentrations,

Water binding capacity of black bean starch was 172.3% and that of red bean starch was 199.

0%. Black bean starch had lower swelling power than red bean starch, but the solubility of the

black bean starch was higher.

When the temperature increased from 60°C to 70°C, the transmittance of two starches rapidly

increased. The gelatinized temperature in DSC for black bean was 66.2°C and that for red bean

was 66.0°C.

Black bean and red bean starches had the blue values of 0.55 and 0.56 and the alkali numbers

of 4.40 and 4.13. The molecular weight of amylose was 40,000 and 33,611.

The amylose contents of two starches were same at 52%. Brabender Amylographs of two

small red bean starch pastes showed C pattern, which is stable. The results of compression test

pointed out that TPA parameters varied with the change of storage time, and black bean starch

gels had the higher TPA value.

The retrogradation study by glucoamylase digestion method revealed that red bean starch

gels were more easily retrogradated than black bean.

X-ray diffraction patterns of two small red bean starches were A pattern, and diffraction

peaks disappeared with gelatinization of starches.
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Tabie 1. Proximate composition of two small red bean
- starches
m, &z 9 s
- . - Sample moisture  crude crude crude
1. Mol o|zsty 4 p content(%) lipid(%) protein(%) ash(%)
1) YulME 2o small red- 15.2700  0.2000 0.2635 0.1800
bean, black
1% = = =4 7] 1 o
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Fig. 1. Solubility and Swelling power of two small red bean starches. (black (), red ((0)
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Fig. 2. Relationship between swelling power and solu-
bility of two small red bean starches. (black
(M), red (1)
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Table 2. Blue value of two small red bean starches

sample starch  amylose amiopectin
small red bean, black  0.55 0.61 0.18

srnali red bean, red 0.56 0.65 0.19
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Table 3. Periodate oxidation resuits of two small red
bean-amyloses and amylopectins

small red small red
bean, black bean, red

amylose  molecular weights 40,000 33,611
degree of polymerization 222.00 185.50

amylopectin degree of branching 9.15 7.77
glUCW
“segmerit of 10.90 12.90
amylopectin
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Fig. 4. Brabendar amylographs of two small red bean starches. (black (W), red ([3))
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Table 4. Characteristic values of two small red bean starches by amylograph

| solid pastingtempe-  viscosity at  viscosity at 94°C  viscosity in cooling  viscosity in cooling
Sample  pasis (%)  rature (°C) 94°C (BU) after 15min. (BU) to 50°C (BU) to 25°C (BU)
small red 4 85.0 80.0 182.0 258.0 300.0
bean, black 5 74.5 332.0 475.0 700.0 920.0
6 72.0 1255.0 1380 1920.0 acale out
small red 4 81.3 108.0 191.0 282.0 300.0
bean, red 5 73.0 368.0 508.0 40.0 920.0
6 71.5 1340.0 1450.0 1860.0 2420.0
Table 5. Texture profile analysis of two small red bean starch gels compressed 80%
sample Time Frac. Hard. Coh. Spr. Gum, Chew.
small red- 0 2657 3611 0.1592 0.50 575.3 288.7
bean, black 24 2123 2397 0.1253 0.38 300.3 112.6
48 2624 2756 0.1188 0.36 325.9 119.4
small red- 0 3184 3397 0.1053 0.50 356.1 178.1
bean, red 24 3185 2617 0.1355 0.34 3475 120.97
48 2444 2677 0.0923 0.26 245.0 61.4
Time : storage time, Frac. : fracturability (x10® dyne)
Hard : hardness (x10® dyne}, Coh, : coheiiveness (dimensionless)
Spr. : springiness (cm), Gum, : gumness (x10? erg)
Chew : chewiness (x10? erg).
Table 6. Correlation coefficient of TPA parameters for two small red bean starch gels
Sample Frac. Hard. Coh. Spr. Gum. Chew,
* * * * sk
small red —0.,0389 —0.6239 -—~0.7042 —0.7095 —0.7555 —0.7748
bean, black
* k% * %%
small red —0.5450 —0.7407 —0.2019 —-0.9115 —0.6235 -0.8632
bean, red
Frac. : fractarability, Hard. : hardness
Coh. : cohesiveness, Spr. : springiness
Gum, : gumness, Chew, : chewiness
* . significant at « = 0.01 *k . significant at « = 0.001
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Fig. 5. Degree of retrogradation of two small red

bean starch gels in storage at 5°C.
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Fig. 6. X-ray diffraction pattens of two small red
bean starches and gels.

A; red bean starch gel (storage at 4°C for 48 hours)
B; black bean starch gel (storage at 4C for 48 hours)
C; red bean starch gel (storage at 21°C for 4 hours)
D; black bean starch gel (storage at 21°C for 4 hours)
E: red bean starch
F; black bean starch
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