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Abstract

Physicochemical properties of amaranth starch were compared with those of waxy rice and waxy com
starches. Amaranth starch granules vary from 1.1~1.9 pm in diameter and are polygonal in shape. Total
amylose contents from waxy rice, waxy com and amaranth starches were 0.01, 0.03 and 0.07%, respectively.
Swelling power of amaranth starch granule was slightly different from waxy rice. The swelling power of
amaranth increased at 70°C. X-ray diffraction patterns of amaranth and other waxy cereal starches showed an
A-type crystalline structure. Relative crystallinities of their starches were similar. According to pasting
properties by Rapid Visco-Analyzer, amaranth starch showed a very high gelatinization temperature (75.1°C)
and lower viscosity and higher stability than other waxy cereal starches during heating and cooling cycle.
Peak onset temperatures (To) of starches from waxy rice, waxy corn and amaranth in DSC thermograms were
58.7~64.0, 67.2 and 71.5°C, respectively, and their peak enthalpies were similar. Enthalpy of reheated
amaranth starch after 3 day storage at 4°C was higher than those of waxy corn and rices starchs.
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Fig. 1. Scanning electron micrographs of starches from amaranth (A), waxy rice (B; Shinsunchal, C; Hwasunchal, D;

Milyang 146) and waxy corn (E).
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Table 1. Physicochemical properties of amaranth and other waxy cereal starches

Total Soluble Swelling Solubility Crystalline Relati.vcj.
Starch amylose amylose power (%) y crystallinity
(%) (%) at 75°C at 75°C at 75°C type (AJAHA,)
Amaranth 0.07 15.57 48.88 19.28 A 0.5148
Waxy rice
Shinsunchal 0.03 28.33 73.28 22.56 A 0.5079
Hwasunchal 0.03 26.67 65.84 23.87 A 0.5589
Milyang 146 0.01 29.00 79.53 31.03 A 0.5280
Waxy com 0.03 2.33 18.10 2.44 A 0.5025

PAc and Aa mean crystalline area and amorphous area, respectively.
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Fig. 2. X-ray diffraction pattern of amaranth(A), waxy
rice (B; Shinsunchal, C; Hwasunchal, D; Milyang 146)
and waxy corn (E) starches
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Fig. 3. RVA pasting curves of amaranth (-'-), waxy rice
{Shinsunchal (—), Hwasunchal(---), Milyang 146(k%%)}
and waxy corn (—) starches
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Table 2. RVA (Rapid Visco-Analyzer) pasting characteristics of amaranth and other cereal waxy starches

Temperatures (°C)

Viscosities (RVU)”

Starch

Initial Peak Peak Hold 15 min.  Cool to 50°C  Consistency Breakdown  Setback

increase ® (H) © C-H P-H C-p

Amaranth 751 86.2 146 108 120 12 38 -26
Waxy rice

Shinsunchal 67.2 76.6 199 80 113 33 119 -86

Hwasunchal 68.2 78.4 201 83 118 35 118 -82

Milyang 146 68.8 78.6 235 104 141 37 131 -94

Waxy corn 71.1 83.2 372 126 156 30 246 -216

YRVU: Rapid Visco Units.
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Fig. 4. Differential scanning calorimetric thermograms
(left) of amaranth starch and other waxy starches
(starch:water=1:2) and melting endotherm (right) obtain-
ed by reheating after 3 day storage at 4°C. A: amaranth,
B: Shinsunchal, C: Hwasunchal, D: Milyang 146, E:
waxy com

Table 3. DSC characteristics of amaranth and other waxy cereal starches

Gelatinization peak”

Melting endotherm”

T, CO) T, CO) AH (J/g) To (°C) Tp (°C) AH (I/g)

Amaranth 71.5 76.6 14.33 43.0 54.5 1.27
Waxy rice

Shinsunchal 61.3 68.3 11.16 484 529 0.29

Hwasunchal 64.0 69.7 9.68 499 55.2 0.54

Milyang 146 58.7 673 13.46 46.9 52.9 0.51
Waxy comn 67.2 74.8 . 14.60 46.4 56.7 1.19
YT,: onset temperature, T,: peak temperature, AH: enthalphy.

“Reheated after 3 day storage at 4°C.
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