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Abstract

Arrowroot starches, harvested in March, June, September and December, indicated that the December starch
had the lower values of amylose content, B-amylolysis limit and intrinsic viscosity, but the highest value of
water-binding capacity. The swelling power were similar among different starches. The gelatinization by
KSCN revealed that the December starch was the most resistant to alkali gelatinization. Gelatinization tem-
perature, determined by differential scanning calorimetry, of the December sample was shifted to higher
temperture by 1°C compared with the others. When the December starch was heated at 98°C for 8min, 93.8
% of total amylose and 7.2% of total amylopectin were solubilized, which was the highest and the lowest,

respectively.
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Fig. 1. Elution profiles on Sepharose CL-2B of arrow-
root starches hydrolyzed by B-amylase. A: March B:
June C: September D: December V,: Void volume V,: To-
tal volume
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Table 1. Proximate compositions and physicochemical properties of arrowroot starches

Harvesting Moisture Crude Protein Crude Fat Ash Wa;z;:éﬁcyhng :?:::;1; ' ‘?:Trﬁglste B'an;iﬁ?tl ysts
time (%) (N % 6.25) (%) (%) (%) (%) (mL/g) (nm) %) (%)
March 12.35 0.73 0.23 0.20 76.1 219 600 22.8 65.4
June 12.12 0.67 0.19 0.27 81.3 218 602 245 70.1
September  12.27 0.72 0.19 (.24 72.3 215 602 24.8 67.7
December  11.28 0.76 0.24 0.31 130.8 182 598 21.2 63.1
"Maximum absorption wavelength (nm) in iodine reaction.
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Fig. 2. Solubility of arrowroot starches.
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Fig. 3. Swelling power of arrowroot starches.
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Fig. 4. Gel volume of arrowroot starches with 1.6 M
potassium thiocynate at 28°C.

Table 2. Gel volume (mL) of arrowroot starches treat-
ed with various concentrations of potassium thiocyanate
at 28°C

Harvesting Concentration of KSCN (M)
time 1.6 24 32
March 12.0 16.0 17.2
June 10.8 14.8 16.2

September 11.3 15.4 16.5

December 10.6 13.0 15.0
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Table 3. Gelatinization temperatures of arrowroot star-
ches by differential scanning calorimetry

Harvesting Temperature ('C) Gelatinization
time Onset Conclusion ~ heat (cal/g)
March 58.1 67.3 2.4
June 575 66.9 2.6

September 58.0 67.0 2.4

December 59.4 68.1 2.5
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Fig. 5. Elution profiles on Sepharose CL-2B of arrow-
root starches. ----: Carbohydrate content, ««+++-: Absorbance
at 625 nm, A: March B: June C: September D: December,
a: Dextran (M W. 5X10°~40X 10%, b: Dextran T-500 (M.
W. 50X 10%, c: Dextran T-40 (M.W. 4x10%, d: Dextran
T-10 (M.W. 1X10%, e: glucose, V,: Void volume, K,,: alt-
emnative distribution coefficient
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Table 4. Hot-water soluble and insoluble components of arrowroot starches heated at 98°C for 8 min

Harvesting Soluble (%) Total Insoluble 5
. lose. () SATA 080 oy SAPITAP
bme - grarch (SS) Amylose (SA) SA/SS Amylopectine (SAP)” SAP/SS amylose (%) amylose™ (%)

March 272 21.1 776 6.1 24 228 925 1.7 7.9
June 27.1 212 782 59 218 245 86.5 33 7.8
Sep- 27.6 216 783 6.0 217 2458 87.1 32 7.9
tember 25.6 19.9 77.7 5.7 22.3 212 93.8 1.3 7.2

"Difference between soluble starch and soluble amylose
“Difference between total amylose and souble amylose
PTotal amylopectin.
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Fig. 6. Elution profiles on Sepharose CL-2B of hot-
water soluble arrowroot starches. A: March B: June C:
September D: December, a: Dextran (M W. 5X10°~40X
10%, b: Dextran T-500 (M.W. 50X 10%, c: Dextran T-40
(M.W. 4Xx10%, d: Dextran T-10 (M.W. 1><10), e: glu-
cose, V Void volume, K,,: alternative distribution coef-
ficient

Table 5. Carbohydrate proportion (%) of each fraction
in gel chromatography of hot-water soluble arrowroot
starches

Harvesting time Fi F. F-/F,

March 22.7 77.5 3.40

June 211 78.9 3.74

September 21.8 78.2 3.59

December 22.6 774 3.43
® %
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