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Granule Structure and Physico-chemical Properties of Light Speckled Kidney Bean Starch

HAN Chun-ran, YAO Shan-shan, XU Xin
(Heilongjiang Provincial Key Laboratory of Food Science and Engineering, College of Food Engineering,
Harbin University of Commerce, Harbin 150076, China)

Abstract: The granule structure and basic physico-chemical properties of starch from light speckled kidney bean grown in
Heilongjiang province were studied. The amylose content of light speckled kidney bean starch was 37.1%. The starch showed
maximum absorbance at 617 nm after complexing with iodine. The starch granules were large and oval in shape and showed an
uniform size distribution. The crystal structure of the starch, as indicated by X-ray analysis, belonged to type A. The
granularity distribution showed a single smooth peak at 21.12—23.51 u m and was in a normal manner. The birefringence cross
of starch granules was very obvious and the starch revealed an obvious retrogradation property. In addition, the transparency
of the starch gel had no significant change during 0—12 h and 24—48 h, while a significant change was observed during 12—
24 h. The freeze-thaw stability was the weakest at the concentration of 2%. DSC results showed that the original pasting
temperature was 61.3 °‘C and that the pasting peak temperatures were 73 ‘C and 74.6 “C, respectively. The complete pasting
temperature was 83.4 C and the enthalpy required for complete pasting was 50.55 J/g. The concentration of the starch had a
significant effect on viscosity. The critical concentration for the pasting of the starch was 4%.
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Fig.1 Maximum absorbance of light speckled kidney bean starch-
iodine complex
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Fig.2 Transmission electron microscopic images of light speckled
kidney bean starch granules

031 LAk - =4%. p65 65

=\

2 w4, EERMPREKKIEDRE, RZ
HeiE WA Z 2 A ) G I S, B KN o A 34 5 o
214 EEIEH X SEATH 0T

TENPRL EH 4 A AR 45 o Lk, i X2
W AR AT 2 BT T A W (T A PR o DR
PEE R AL By C 3FOARFZERLT) X S e fir i Kl .
BYGER RZ 8T AR, WRZERERRIRZE e K2
J&F BAY, TR K2 R T C ML, il
(R v (T 5 i B85 ) AR U 0 (T S ) 5 L P 8 &5 i IX (1)
Bl KN O, ORI R, AT AT, S T RN,
WaEE LBk A ARG X . ARSI R X S ATHE
W52 25 L UEN IR 45 S G A Ry T 2500 o 25 50 U K i Ak 4
FA IR X S e A7 5 Bl a0 1) 3 s
60 -
50 +
40 +
30 +
20
10

0 . . . . . . )
10 20 30 40 50 60 70 80

201(°)
B3 ZEGEim X SRiLE

Fig.3 X-ray pattern of light speckled kidney bean starch granules
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Fig.4 Granularity distribution curve of light speckled kidney bean starch
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Table 1 Granularity distribution analysis of light speckled kidney bean starch
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Fig.5 Maltese cross scanning of light speckled kidney bean starch
granules
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Fig.6 Retrogradation curve of light speckled kidney bean starch
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Fig.7 Transparency curve of light speckled kidney bean starch gel
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Fig.8 Freeze-thaw stability of light speckled kidney bean starch gel
with concentration
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Table 2 TPA parameters of light speckled kidney bean starch
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Table 4 Change in viscosity of light speckled kidney bean starch with concentration (X £ s, n=3)

VEM IR /(g/100mL) &5 /RU BHE IRU A AFE IRU [Al{E. SIS ] fmin SR /°C
2 0 0 0 0 0 0 T B
4 5.25 4+ 0.12¢ 5.25 + 0.26° 0 11.33 + 0.78¢ 6.08 & 0.69° 7.00 £ 0.76°  79.88 + 2.45
6 31.42 + 3.34° 31.5 + 2.31° —0.08+0.0°  44.42 + 343 12,92 + 1.45 6.93 £ 0.47°  79.08 & 3.67*
8 112.33 + 15.67°  99.5 & 8.12° 12.83 £1.03°  156.33 + 14.45° 56.83 & 8.24° 513 +£0.41® 789 4 5.23*
10 265.5 = 25.98¢  206.92 & 12.2¢ 5858 & 3.45¢  441.58 + 25.96¢ 234.66 + 18.87¢ 453 4+0.88* 77.15 + 2.85°
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Table 3 DSC analysis of light speckled kidney bean starch
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