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Abstract

Seven taro samples, three grown on dry-land of
dogfoot (Colocasia esculenta), KCX0land KCX02
(Xanthosom sagitifolium) and four on both dry- and wet-
land Kaosung 1 (KS01D and KS01W) and Menyu (MD
and MW) (Colocasia esculenta) were used for studying
the effects of cultivating method and period on starch
molecular structure. Three planting and harvesting
dates, Aug. 1998/Jun. 1999, Dec. 1998/Oct. 1999, and
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Apr. 1999/Feb. 2000, were assigned as period I, Il and
I11, respectively. Amylose content of starch of
Xanthosoma spp. was higher than those of Colocasia
spp.  Environmental impact was more profound on
Colocasiaspp. The effects of the planting period were
more intensive than the cultivating method. The starch
from period I, except MD samples, had higher amylose
content than those from period Il and I11.  The range of
the difference was found in the range of 1.3 ~ 4.6%.
Revealing by x-ray diffraction, the crystallinity of starch
from period | was also higher than those form other
periods. Taro starch content phosphate ester as major
phosphorous form in the range of 121 ~ 320 ppm. The
ratios of long-chain branch of amylopectin of Kaosung 1
were higher than Menyud both from dry- or wet-land
samples.

Keywords: taro, starch, amylopectin, amylose,
cultivating method, environmental effect.
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Fig. 1. Taro starches amylose content from different planting date and growth
conditions using amperometric titration method. The values are means and
standard deviations from three measurements.
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Fig. 2. Planting period statistical graph of weather in KaoShung.

Table 1. Planting period statistical table of weather in KaoShung.

Mean Air Temperature(°C)

1% Period 2™ Period 3™ Period

Growth Accumulate rainfall (mm) 629.8 342.3 2559.5
period  Meantemperature () 25.5 23.3 27.6
Highest mean temp. () 29.6 26.5 28.7
Lowest mean temp. () 20.1 20.1 26.0
Mature Accumulate rainfall (mm) 837.0 2406.5 398.5
period mean temperature () 25.3 28.0 22.0
Highest mean temp. () 28.7 28.7 26.7
Lowest mean temp. () 20.9 26.7 19.5




Table 2. Taro starches Phosphorus content from different planting date and growth
conditions using col orimetric method.

Sample/Period of plant 1% period (ppm) 2™ Period (ppm) 3™ Period (ppm)

KSO01W 260.92+ 5.79 251.32+ 4.74 305.68+ 4.51
KS01D 238.10+ 4.00 284.21+ 4.69 309.88+ 4.77
MW 266.02+ 1.97 263.51+ 3.56 320.35+ 1.74
MD 312.54+ 1.96 229.01+ 4.16 27548+ 2.11
KCX1 121.64+ 4.37 170.78+ 3.02 196.86+ 2.71
KCX2 218.46+ 8.52 221.99+ 3.34 306.37+ 7.47
DF 257.22+ 4.95 270.32+ 1.64 251.51+ 6.23

a Means and standard deviations from three measurements.
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Fig. 3. Crystallineratio of taro starches from different planting date and growth
conditions. The values are means and standard deviations from three
measurements.
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Fig. 4. Sepharose CL-2B Chro matograms of taro starch components.
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Table 3. lodine affinity of taro starch and its components.

abe

1A Apparent d

Sample IA starch A amylose _ . Amylose (%)

amylopectin  amylose (%)

KS01W  2437+0.012 19.359+0.175 0.022+0.003 12.183+0.058  12.489+0.060
KS01D  2.709+0.013 19.283+0.174 0.035+0.001 13.545+0.064  13.894+0.066
MW 2.912+0.025 18.072+0.142 0.102+0.007 14.558+0.127  15.635+0.141
MD 2.685+0.019 18.820+0.232 0.039+0.008 13.425+0.094  14.089+0.100
KCX1  4.383+0.013 18.371+0.192 0.253+0.015 21.915+0.064 22.795+0.071
KCX2  4.352+0.031 18.858+0.158 0.115+0.012 21.761+0.153 22.607+0.163

aMeans and standard deviations from three measurements.
b 1A: iodine affinity (g/100g).

¢ Calculated from (1A starch /20.0)x100.

d Calculated from [(1A starch —I A amylopectin)/(I1A amylose - A amylopectin)]x100.
e Deviations calculated from standard deviations of starch, amylopectin, and amylose.

Table 4. Molecular size and distribution of taro amylose. #

Sample DPn DPw Apparent DP distribution  Polydispersity
KS01wW 3411+110 6106+138 1609-33852 1.790+0.017
KS01D 3596+64 7441+284 1620-49228 2.070+0.116
MW 3254+103 7802+113 2051-102500 2.398+0.041
MD 3638+69 6231+65 1487-25275 1.714+0.050
KCX1 2495+139 5869+153 1411-14772 2.358+0.193
KCX2 2451+21 5748+86 1364-14914 2.354+0.055

aMeans and standard deviations from two measurements.
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Fig. 5. The effects of cultivating method on branching chain-length of taro

amylopectin.
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Fig. 6. Chain-length distribution difference of different taro cultivars.
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