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Starches from Yam, Taro, and Cassava
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Abstract

Starch samples were prepared from three typical tropical tuber crops, two varieties
of each: Yam (Guam, Wild and Cultivated), Taro (Oahu in Hawaii, Wet- and
Dry-land), and Cassava (Semarang in Java, Bitter and Sweet), in our laboratory. These
starch samples were examined for the size and shape of granules, X-ray diffraction
pattern, iodine coloration, swelling power, solubility, amylogram and other properties.

Generally, the starch examined was characteristic of each tuber crop species, but
there were similarities between the two varieties of each.

Yam starch was small, 2-3 um in size, and its X-ray diffraction pattern was a
B-type in contrast to Taro and Cassava starches being an A-type. The starch-iodine
absorption spectra of Yam starch indicated that the amylose content was low and the
chain length was relatively short. On gelatinization, Yam starch was extremely high in
swelling ability and was also very hard to break.

Taro starch was small, resembling the Yam starch and had very high values in
whiteness and yield. The other properties of Taro starch were found to be intermediate
between those of Yam starch and Cassava starch.

Cassava starch granules were relatively large, gelatinized easily, and seemed to be
soft in its structure.
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Fig.1. Photomicrographs of starch granules
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"Fig. 2. Granular size distributions
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Fig. 3. X-ray diffractograms
Rigakudenki D-3F, 30kV-15mA, 1°(26)/min.

Table 1. Chemical analysis and some properties of starches

Moisture Crude Blue Amylose Whiteness Av. size
protein value

% % 0.D. % % m
1. YW 16.2 0.1 0.301 10 90.7 1.9
2. YC 15.0 0.1 0.282 8 91.5 3.2
3. TD 12.7 0.7 0.331 13 97.3 2.0
4. TW 12.3 1.0 0.320 12 98.2 219
5. CB 11.5 0.1 0.396 20 92.0 11.6
6. CS 10.6 0.3 0.404 20 94.6 9.3
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Fig. 4. lodine coloration spectra
Hitachi EPS-3T, 1cm cell, (stach-2 mg, I2-4 mg)/50 ml
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Fig.5. Swelling power and solubility
500 mg starch/25 ml water, 30 min, 3000 rpm-15 min.
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Fig. 6. Brabender amylograms
Brabender DC-3, 6 % starch, 75 rpm, 1.5°C/min.

Table 2. Numerical values of amylogram (6%)

Gelatinization temp. Max. viscosity Breakdown Viscosity at 50°C

©) (B.U.) ) (B.U)) (B.U.)
YW 75 (420) (95) - 650
YC 75 (360) (95) = 540
TD 74 330 80 130 310
™ 75 390 82 90 580
CB 67 760 76 540 390

CS 66 760 72 540 480
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