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Modification of Physicochemical Properties of Arrowroot
Starch by Heat-Moisture Treatment
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Abstract

Physicochemical properties of arrowroot starch, which was adjusted to 18, 2I, and

24% moisture and heated at 100°C for 16hr,

were investigated. X-ray diffraction

patten was changed from C-to A-pattern upon treatment(24% moisture). The swelling

powere and solubility decreased by heat-moisture treatment.

gelatinized at higher temperature than untreated ome.

The treated sample was

Water-binding capacity was

drastically increased as the moisture level was decreased. Amylograph hot paste vis-

cosities were decreased upon treatment.
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Fig 1. X-ray diffraction pattern of arrowroot
starch. Top: Untreated starch. Bottom: Heat-
moisture treated at 24% moisture. The num-
bers identifying the peaks are reflection ang-
les(26)
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Fig 2. Changes in transmittance of 0.1% heat-
moisture treated arrowroot starch. A: Untrea.
ted starch. B: Heat-moisture treated at.24%.
moisture.

Table 1. Swelling power of heat-moisture
treated arrowroot starch

Temper-‘\"’*‘ Moisture treatment

ature None 18% 21% 24%

°C) H,0 H,0 H,0
50 2.1 2.1 2.2 2.2
60 3.1 2.8 2.9 2.7
70 6.6 6.0 5.3 5.0
80 8.2 7.7 7.3 7.1

8.8 8.0

90 9.6 9.1
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Table 2. Solubility of heat-moisture treated
arrowroot starch

Temper- Moisture treatment
ature None 18% 21% 24%
G H,0 H,0 H.0
50 - 0.1 0.2 0.4 0.4
60 0.5 0.6 0.8 0.9
70 3.1 3.0 2.9 2.8
80 4.5 4.4 4.4 4.2
90 5.0 4.7 4.6 4.3

Table 3. Water-binding capacity of heat-
moisture treated arrowroot starch

A3 F7hegte

Water-binding capacity

Moistuer
treatment Present study Lorenz & Kulp®
None 8l.5 81.9
18% H,0 79.8 72.1
21% H,0 92.8 94.8
24% H,0 106.7 116.1
27% H,0 — 153.9
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Fig 3. X-ray diffractogram for mixture of 0~
1009 gelatinized starch samples. H'o=peak
height of raw starch initially used as internal
standard; Ho=peak height of raw starch used
as internal standard; H=peak height of starch
undergoing gelalinization.



— 256 —

HEBLBRGE F274(1984)

100}

801

40

(Ho-H/Hg) x 160

Y=1.311+0.973X
R? =99 93%

20

1 1. L L 3 1 | I 1 1
0 20 40 60 80
GELATINIZATION DEGREE (%)

Fig 4. Percentage ratio of peak decrease for

mixture of 0~100% gelatinized starch samples.
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Wig 5. X-ray diffraction pattern of untreated
arrowroot starch at various pasting tempera-

tures.
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Fig 6. X-ray diffraction patiern of heat-
moisture(24%) treated arrowroot starch at
various pasting temperatures.
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Table 4. Degree of gelatinization of heat-
moisture treated arrowroot starch(6%) at
various temperatures

Temper- | Degree of gelatinization(%)
‘\?E‘éﬂe Untreated 249% H,0
50 1.5 2.3
55 18.1 10.5
60 22.9 21.4
65 84.3 29.4
70 89.2 81.2
75 91.5 85.8
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