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Effect of branch-chain elongation on physicochemical properties and

digestibility characterization of waxy corn starch
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Abstract: Waxy corn starch (WCS) was modified by amylosucrase
(AS). The effect of starch elongation degree on the digestibility and
physicochemical properties of modified waxy corn starch (WCS) was
investigated. The results showed that under the given reaction condi-
tion, enzymatic reaction could be fitted by a logarithmic mathematical
model. Compared with native starch, the modified WCSs expressed a
continuous matrix structure, and the packing arrangement of crystal-
line converted from A-type into B-type. With transglycosylation rate
(TR) increasing, an increased tendency of proportion of Fr I (DP>
30) was observed, whereas the contents of Fr III (DP<C13) was sig-
nificantly decreased. In vitro test showed that the resistant starches

(RS) were conspicuously enhanced in modified WCSs (53. 1% <CRS
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content<.73. 6%) compared to raw starch (RS content =0. 8%).
With the increased TR, the contents of RS in modified WCSs were
increased at the beginning and attained the highest content (73.6%)
when TR=88%, then RS content slowly declined.

Keywords: amylosucrase; modified starch; physicochemical proper-

ties; digestibility
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Figure 1 Mathematical simulation of the process of

enzymatic reaction
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Figure 2 Scanning electron micrographs of the native and modified waxy corn starches
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Table 1  Theoretical reaction time for preparing modified
waxy corn starch and measured value of transgly-

cosylation rate (n=3)
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Figure 3 XRD patterns of the native and modified

waxy corn starches
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Figure 4 HPSEC profiles of the debranched waxy corn starches
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Table 2 Percentage area of Fr I, Fr II and Fr III in HPSEC

profiles of the debranched starches %
Frl Fr1I Fr 111 DP.,
TE R HE
(DP>>30) (13<<DP<30) (DP<C13) (FEHEREGE)

JELUE Fy 26.1 49. 3 24.6 25.5
X HEAE 26.5 49.4 24.1 26.0
TR=52% 42.5 55.3 2.1 31.7
TR=88% 61.5 37.5 1.0 38.7
TR=130% 75.0 24.6 0.5 46. 1
TR=168% 77.6 21.6 0.8 53.3
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The content of resistant starch for the native and

Table 3

modified waxy corn starches (n=3)
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