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Physicochemical properties and molecular structure characterization of digestion-
resistant components in enzymatic branch-chain elongated waxy corn starch
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Abstract: The resistant starch (RS) in enzymatic branch-chain elon-
gated waxy corn starch (WCS) was separated by using in vitro diges-
tion method. Then, the physicochemical properties and molecular
structure of RS were characterized. The results showed that the mor-
phology of starch was significantly changed after digestion, and irregular
cracks appeared on the surface of RS. Moreover, the improvement of
thermal stabilities of RS wasalso observed. These results revealed that the
amorphous regions of modified starches were preferably to be hydrolyzed
during digestion. Compared to modified WCS, the molecular weight of RS
was profoundly decreased (6.03 X 10° ~1.13 X 10® g/mol). In addition.
the peak value of branch chain length distributions of RS varied from DP

26 to DP 31, and the very long chains were almost disappeared. Thus, it
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was suggested that a particular region of chain is favored in formation of
resistant starch,
Keywords: amylosucrase; digestion-resistant components; physico-

chemical properties; molecular structure
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Scanning electron micrographs of

Figure 1
starch samples (X 600)
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Table 1 Thermal parameters of starch samples (n=3)
FE T,/C Tp/C Te/C AH/(J g™
MS1 74.64+4.7 84.5+0.1 104.8+1.7 9.840.0
R1 63.8+1.4 91.0£1.8 106.24+1.0 10.941.2
MS2 81.8+1.7 96.740.8 114.34+0.1 8.94+0.4
R2 81.3+2.7 99.4+1.8 115.24+1.6 9.9+2.3
MS3 85.7+1.4 102.24+1.0 114.4+1.5 6.3+0.2
R3 86.6+4.0 108.44+1.2 117.94+2.1 7.9+2.4
MS4 91.040.4 103.940.6 115.14+0.7 5.240.4
R4 91.5£1.3 110.34+2.0 122.44+2.1 7.24£1.4
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Table 2 Molecular weight distribution of

starch samples (n=3)

Peak 1
FE M./ 2 M./
(X105 g« mol™1) ;

Peak 11

(X10% g+ mol™1)

MS1 — - 1.51+0.60  145.504+3.90
MS2 — — 1.9340.77 152.30+1.80
MS3 — — 2.45+1.22 158.104+1.80
MS4 — - 2.7240.84 164.1042.45
R1 6.2242.5 121.1+1.2 1.13+0.03  142.204+1.80
R2 13.62+5.4 123.5+1.7 1.0440.03  138.7042.40
R3 6.03+2.4 116.7+1.1 1.1040.03  131.2041.30
R4 9.9442.5 121.2+3.3 — —
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