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Physicochemical Properties of Corn Starch Oxidized with
Sodium Hypochlorite
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Abstract

Corn starch was modified by oxidation with sodium hypochlorite (NaOCl) as an attempt to expand the ap-
plication of starches in food industry. Corn starch was oxidized with 0.25, 0.5, 0.75, 1.0 and 1.5% active Clg
starch at pH 7.0 and 25°C for 10 minutes. The size, shape and amylose content of oxidized starches were similar
to those of native corn starch. As the extent of oxidation increased, solubility, swelling power and the amount
of soluble amylose increased, X-ray diffraction patterns changed, and relative crystallinity decreased. In
Brabender amylogram, oxidation did not change the gelatinization temperature, but oxidized starches had a
lower peak in viscosity and their cooled pastes gave less setback, compared with native corn starch.
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Table 1. Chlorine consumptions and carboxyl contents of ox-
idized corn starches with various concentrations of NaOCl

at 25°C and pH 7.0
Chlorine Consumption

Carboxyl Content

. i}
Oxidant mg/g starch mg/g starch
Native - _
0.25 2.58 0.14
05 497 0.72
0.75 7.90 1.30
1.0 9.19 2.05
15 15.60 3.19

Dog active Cl/g starch.
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Fig. 1. Photomicrographs ( X 400) under polalized (left) and normal (middle), and scanning electron micrographs (right, X 1000)

of oxidized corn starches.
A: native. B: 0.25% active Cl/g starch. C: 0.5% active Cl/g starch. D: 0.75% active Cl/g starch. E: 1.0% active Cl/g starch. F

1.5% active Cl/g starch.
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Fig. 2. Scanning electron micrographs (X 1000) of oxidized
corn starches gelatinized at 70°C (left) and 80°C (right).
A: native. B: 0.25% active Cl/g starch. C: 0.5% active Cl/g
starch. D: 0.75% active Cl/g starch. E: 1.0% active Cl/g starch.
F: 1.5% active Cl/g starch.
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Soluble amylose (%)

Oxidant (% active Cl/g starch)

Fig. 3. Soluble amylose contents of oxidized starches with
various concentration of NaOCl.

DIFFRACTION ANGLE (26)

Fig. 4. X-ray diffraction patterns of oxidized corn starches.
A native. B: 0.25% active Cl/g starch. C: 0.5% active Cl/g
starch. D: 0.75% active Cl/g starch. E: 1.0% active Cl/g starch.
F: 15% active Cl/g starch.
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Table 2. Relative crystallization of oxidized corn starches
with various concentration of NaOCI

Relative crystallinity Relative crystallinity

. 9]

Oxidant (AJA A+ AL Ratic®
Native 0.39 1.00
0.25 0.42 1.07
05 0.37 0.94
0.75 0.33 0.84
1.0 0.35 0.89
15 0.31 0.78

Yog active Cl/g starch.

LU Crystalline area, A.° Amorphous area.

¥Ratio of relative crystallinity between native and oxidized
cron starch.
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Fig. 5. Solubility {(upper) and swelling power (lower) of oxi-
dized corn starches.

& native. A: 0.25% active Cl/g starch. m: 0.5% active Cl/g
starch. X: 0.75% active Cl/g starch. *: 1.0% active Cl/g starch.
®: 1.5% active Cl/g starch.
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Fig. 6. Brabender Visco/amylo/Graph pasting curves for 10%
slurries of oxidized corn starches.

— native. - - :0.25% active Cl/g starch. ---: 0.5% active Cl/g
starch. — - —:0.75% active Cl/g starch. — —: 1.0% active Cl/g
starch. —++—: 15% active Cl/g starch.
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Table 3. Brabender Visco/amylo/Graph characteristics of oxidized corn starches with various concentration of NaOCl

Temperature (°C)

Viscosity (B.U.)

Oxidant” Initial Peak Peak Hold 15 min. Cool to 50°C Consistency Breakdown Setback
increase ca (P) (H) (C) C-H P-H C-P
Native 72.0 78.0 945 610 1390 780 445 820
0.25 71.3 87.3 930 675 1345 670 255 415
0.5 72.0 8345 775 398 798 400 377 23
0.75 715 82.0 525 217 447 230 308 -78
1.0 715 79.5 408 120 228 108 288 -180
15 715 77.0 280 30 50 20 250 -230

Dog active Cl/g starch.
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