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The Molecular Weight Distribution Pattern in Oxidized Corn Starch

Jin-Suk Han*, Seong-Yo Ahn
Department of Food and Nutrition, Seoul National University

Abstract

Corn starch was modified by the oxidation with sodium hypochlorite(NaOCl) and the changes in the
distribution of molecular weight were examined. Corn starch was oxidized with 0.25, 0.5, 0.75, 1.0, and 1.5%
active Clfg of starch at pH 7.0 and 25°C for 10 min. Oxidation of corn starch caused a change in the
molecular weight distribution of amylopectin. The fraction of highest molecular weight in native starch

decreased gradually and the fraction of lower molecular weight increased with increasing oxidation.

Also, A max

and iodine binding capacities of oxidized starches decreased and the soluble carbohydrate content increased by
oxidation. The differential scanning calorimetric results of oxidized starches showed that the temperature and
enthalpies of gelatinization were not changed by oxidation; however, the more the starch was oxidized, the

greater the extent of retrogradation.
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Table 1. Chlorine consumptions and carboxyl contents
of oxidized corn starches with various concentration
of NaOCl at 25°C and pH 7.0

Onidar’  Consumpion S0 Content
me/g starch mg/g starch

0 R R

0.25 2.584 0.141
0.5 4.970 0.724
0.75 7.902 1.297
1.0 9.194 2.046
1.5 15.608 3,194

1) % active Cl/g starch
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Table 2. Molecular weight distribution on Sepharose
CL-2B column of oxidized corn starches with various
concentration of NaOCI
Chromatographic Fraction (%)” A max
I m N VvV AP’ aM
0 662 104 148 85 0.1 571 658
0.25 561 133 215 88 03 577 649
0.5 396 182 276 141 05 3562 637
0.75 394 168 274 161 03 559 637
1.0 235 21.6 313 230 06 553 622
1.5 62 204 406 324 04 541 613
1) % active Cl/g starch
2) T : Ky € 014, MW ) 257x10°
I : 014 { Ko { 041, 257x10° { MW ¢{ 2.36x10°
M : 041 ¢ Ko < 0.69, 236 x10° { MW ( 5x 10
IV : 069 { K { 09, 5x10* { MW ( 4x10°
V i Ka ) 09, MW < 4x10°
3) AP - The first peak fraction after elution
4) AM - The second peak fraction after elution
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Fig. 1. Elution profiles of oxidized corn starches.

—: native, -1 0.25% active Clfg starch

-1 0.5% active Cl/g starch, —: 0.75% active Cl/g starch
- 1.0% active Clfg starch, ---: 1.5% active Clfg starch
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Fig. 2. Molecular weight distribution on Sepharose CL-2B column of soluble carbohydrate of oxidized corn

starches leached at 75C, 85C and 95C.
—: 75°C, -+ 85°C, ~-: 95°C
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Table 3. DSC characteristics of oxidized corn starches
with various concentration of NaOCI.

1st Peak of Thermal

2nd Peak
Curve
L
Oxidant™ py 1 AHS T, Ty AHo
(¢) (©) (mimg) (C) (C) (mlmg)
Native  65.2 712 12.9 81.3 85.1 0.7
0.25 64.6 70.5 13.0 88.1 973 1.0
05 64.7 70.7 12.9 870 971 1.0
0.75 65.3 70.9 11.6 88.1 97.1 0.5
1.0 65.9 714 13.0 86.8 964 0.9
1.5 66.2 72.0 13.7 880 973 0.5
1) % active Clfg starch
2) T, : Onset temperature
3) Tp : Peak temperature
4) AHg : Enthalpy of gelatinazation
3t A 2E7E mokRed, ol d 33 2x9
Z71e B3 E 89 glass transition % {3}l
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Table 4. DSC characteristics of oxidized corn starches with various concentration of NaOCl during storage at 4°C

after first heating

Storage time
. 5 3hs 24hs 48hs
Oxidant To T, ~H T T, AH To T, AH
() © (ml{mg) (©) () (ml/mg) () ) (mJ/rag)
Native 44.2 53.5 0.30 345 50.5 245 332 51.1 320
0.25 419 52.8 0.30 34.0 511 3.05 33.7 50.0 3.15
0.5 35.1 525 1.15 31.9 50.8 3.55 30.2 49.3 5.30
0.75 40.8 519 0.77 315 50.4 3.15 29.1 47.8 5.60
1.0 33.1 50.2 0.95 31.1 49.2 3.95 315 47.8 4.60
1.5 33.0 50.1 1.20 28.8 48.4 5.90 28.4 46.8 6.935
1) % active Cljg starch, 2) To : Onset temperature, 3) Te : Peak temperature, 4) AH : Enthalpy of gelatinization
a8 8 A A 18R A23(2002) - 204 -
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