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ABSTRACT

Physicochemical properties of potato starches oxidized with sodium hypochlorite containing 1.5, 3.0,
4.5, and 6.0% active Cl /g starch at pH 7.0 were examined. Carboxy! group contents of oxidized po-
tato starches were proportional to active chlorine concentration in use and water binding capacity,
alkali number, and solubility increased with increasing the degree of oxidation, Blue value and iodine
binding property indicated the change of amylose structure by the oxidation. Gelatinization trends
obtained from transmittance and DSC thermograms showed that gelatinization temperature was lower
as starch was oxidized higher. X-ray diffraction patterns and scanning electron micrographs implied
oxidation might occur on the surface amorphous regions of starch granule,
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Table 1. Some physicochemical properties of oxidized potato starches

Oxidant concentration!’

Property

0% (native) 1.5% 3.0% 4.5% 6.0%
Carboxyl content ND? 5.97 8.06 10.39 15.25
(mg /g starch)
Water binding capacity 165.0% 170.0% 170.5% 171.5% 174.0%
Alkali number 1.92 10.24 12.92 21.44 25.20
Blue value 0.6741 0.6034 0.3652 0.3525 0.2477

D 95 active Cl /g starch
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Fig. 1. lodine absorption spectrum of oxidized po-
tato starches.

A, native starch; B, 1.5% active Cl /g starch: C, 3.

0% active Cl/g starch: D, 4.5% active Cl/g

starch; E, 6.0% active Cl /g starch
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Fig. 2. Solubility of oxidized potato starches.

O, native starch; [J, 1.5% active Cl/g starch; &,
3.0% active Cl/g starch: v, 4.5% active Cl/g
starch; <, 6.0% active Cl /g starch
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Fig. 3. Transmittance of 0.2% pastes of oxidized po-
tato starches.

O, native starch; [J, 1.5% active Cl /g starch: A,

3.0% active Cl/g starch; v, 4.5% active Cl/g

starch; O, 6.0% active Cl /g starch
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Fig. 4. X-ray diffraction patterns of oxidized potato
starches.

A, native starch; B, 1.5% active Cl /g starch: C, 3.

0% active Cl/g starch; D, 4.5% active Cl/g

starch; E, 6.0% active Cl /g starch
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Fig. 5. DSC thermograms of oxidized potato star-
ches.

A, native starch; B, 1.5% active Cl /g starch: C, 3.
0% active Cl/g starch; D, 4.5% active Cl/g
starch; E, 6.0% active Cl /g starch

Table 2. DSC characteristics of oxidized potato

starches
Oxidant 2 ? AHg
concentration® 1o(C) Tle) (mcal /mg)?
0% (native) 58.65 64.35 4.02
1.5% 59.17 64.50 3.91
3.0% 58.96 64.22 3.60
4.5% 55.85 62.19 3.97
6.0% 48.94 54.71 2.63

D 94 active Cl /g starch

2 Ty: Onset temperature

3 Tp: Peak temperature

4 AHg: Enthalpy of gelatinization
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Fig. 6. Scanning electron micrographs (X 700) of oxidized potato starches.

A, native starch; B, 1.5% active Cl /g starch; C, 3.0% active Cl /g starch; D, 4. 5"/ active Cl /g starch;
E, 6.0% active Cl /g starch
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