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Abstract

The physicochemical properties of kidney bean crude and refined starch were
investigated.

The results were as follows:

Amylose content of refined starch was 77%.

Blue values of crude and refined starch were 0.375 and 0.410, respectively.
Ferricyanide numbers of crude and refined starch were 1.00 and 1.94, respe-

" ctively, and alkalinumbers of crude and refined starch were 8.67 and 6. 90,
respectively.

Amylose had molecular weight of 18067 and degree of polymerization was 112,
Amylopectin had degree of branching of 3.7 per 100 glucose units and glucose
units of 27 per segment of amylopectin.

Water binding capacities of crude and refined starch were 202.1% and 169.4
%, respectively. .

Both swelling powers of crude and refined starch were increased rapidly from
70°C to 90°C and their curves showed a single-stage pattern. The optical tran-
smittance of 0.2% crude starch suspension was increased rapidly from 80°C to
83°C and that of 0.2% refined starch suspension was increased rapidly from
77°C to 83°C.

Brabender hot-paste viscosities of crude and refined starch at 6% and 8% con-
centation (solid basis) showed the similar amylogram patterns of ¢ type with no

peak vircosity.
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Table 1. Physicochemical properties of various starches

: Water s e
Amylose Alkali A Gelatinization
Sample Blue value blanding
» content number capacity temperature
Kidney bean crude-starch — 0. 375% 8.67* 202.1%* 80°C*
Kidney bean refined starch 77%* 0. 410* 6. 90% 169. 4%* 77°C*
Acorn starch 27.1%¥ 0.472 11.03% — -
0.43
Buckwheat starch 289416 0. 435 — 203.7%2 61°C2v
25. 0% 0. 3520
25.2%%%
Mungbean starch 22.7%"Y 0. 4872 8,522 181. 6% 65°C*®
178.2%?%7
Cowpea starch 27.8%Y 0. 357V — — -

¥: present study
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Fig. 8. Changes in transmittance of 0.2% kidney
bean crude and refined starch.

Table 2. Swelling powers starches

Swelling power

60°C 70°C 80°C 90°C

Sample

Kidney bean refined

starch* 2.33 2.77 5.66 11.75

Buckwheat starch?> 2,95 9.38 — 22.88
Mungbean starch?® 9.5 16.5 20 30
Cowpea starch?®? - - 17 30
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Table 3. Amylograph data on kidney bean crude and refined starch

Initial pasting Viscosity Viscosity at Viscosity in Viscosity at

Sample temperature at 94°C  94°C after cooling in 25°C after
“C) (B .U.) 15 min.(B.U.) 25°C(BU.) 10 min.(B.U.)
6% Solid basis crude starch 79.8 32 65 185 265
82 Solid basis crude starch 78.3 132 280 1,040 1,670
6% Solid basis refined starch 82.0 15 20 87 170
8% Solid basis refined starch 80.5 70 140 830 1,530

Table 4, Characteristic values of various crude starches by amylograph*

Gelatinization Maximun  Viscosity Viscosity at Viscosity in

Sample temperature viscosity at 94°C 94°C after cooling to
cC) (B.U.) (B.U) 10 min.(B.U.)  50°C(B.U.)
Kidney bean crude starch* 78.0 not present 32 650 140
Acorn crude starch® 73.0 340 340 360 880
Buckwheat crude starchD 73.5 95 95 85 140
Cowpea crude starch? 72.0 680 620 590 scale out at 63°C
Mungbean crude starch? 70 290 290 330 710
¥: present

a: 6% solid basis
b: viscosity at 94°C after 15 min.(B.U.)
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Fig. 4. Brabender amylographs of kidney bean crude and refined starch(solid basis)
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