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Abstract

The optimum annealing conditions of com starch sluiry were studied for RS4 type resistant starch production by
phosphorylated cross-linking. When a com starch sluiry was cross-linked by using phosphate salts (STMP/STPP
mixture) in the presence of 0.9% 1.2% and 1.5% NaOH/st.ds, a high concentration of NaOH resulted in a rapid
increase of the RS contents at the eady reaction stage. However, similar RS contents were obtained after 12 h
of cross-linking regardless of NaOH concentrations. The annealing treatment was conducted under various conditions
such as pH between 2-10, temperature 40-60°C, time 0-14 h followed by phosphorylated cross-linking. The lower
slurry pH was for the annealing treatment, the higher RS contents were obtained after cross-linking. When the
slurry annealed for various period of time and temperature, a maximal amount of RS was formed after 2 h of
annealing at S0°C of annealing temperature of the starch slunry (pH 2.0). Therefore, an optimal annealing conditions
at pH 2.0 and 50C for 2 h were proposed under the cross-linking conditions of sodium sulfate 10%/st.ds, NaOH
1.2%/st.ds and 12 h of the reaction time. The RS contents were linearly increased with the increase of phosphate
salt addition. The RS4 prepared under the optimal conditions contained RS 72.3% and its phosphorus content was
0.36%/st.ds, which was below the limit (0.4%/st.ds) of modified starch by Korea Food Additives Code.
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Fig. 1. Effects of NaOH concentration and reaction time for

cross-linking on the formation of phosphorylated cross-linked

resistant starch.

The cross-linking reaction was carried out at S50°C for 24 h in the presence of 0.9(4p),
1.2(C]) or 1.5%/st.ds(A) NaOH, 10%/st.ds sodium sulfate and 5%jst.ds phosphate salt.
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Fig. 2. Effects of annealing pH of the starch slurry on the formation
of phosphorylated cross-linked resistant starch.
The starch slurry adjusted to 22°B¢, 50 C and annealed at various pH for 2 h before

the cross-linking at 50°C for 12 h in the presence of 1.2%jfst.ds NaOH, 10%/st.ds
sodium sulfate and 5%st.ds phosphate salt.
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Fig. 3. Effects of annealing temperature of the starch slurry on the
formation of phosphorylated cross-linked resistant starch.
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Fig. 4. Effects of annealing time of the starch slurry on the
formation of phosphorylated cross-linked resistant starch.
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Table 1. Effects of phosphate concentration on the RS and
phosphorus contents and swelling power of the phosphorylated
cross-linked resistant starch

Prosphae it () RS, Sent (9 Phophons - Sweling pover
0 L5 0.01 15.8
2 134 0.11 9.9
4 29.8 0.17 51
6 435 0.24 43
8 594 032 4.1
10 71.3 0.36 37

The starch slurry adjusted to 22°Bé, 50°C and annealed at pH 2, S0°C for 2 h
followed by the cross-linking under the conditions of 50°C for 12 h in the presence
of 1.2%jst.ds NaOH, 10%jst.ds sodium sulfate and various phosphate salt concentrations.
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