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Changes in Starch Digestibility and Molecular Structure of Sterculia nobilis
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Abstract: Sterculia nobilis Smith nuts are rich in starch. However, few studies have reported on the molecular structure and
digestibility of starch in Smith nuts. To address this, Smith nut samples were subjected to cooking either with or without intact
shells to explore the digestibility and molecular structure of starch and investigate their interaction. The experimental results
showed that starch from Smith nuts cooked after shell removal exhibited a higher slowly digestible starch content (55.16%) and
proportion (20.15%) of long-chain amylopectin (36<DP<100), whereas samples cooked with shells exhibited the highest resistant
starch content (8.07%). Compared to the shell-removed sample, starch from the shell-intact sample exhibited a lower viscosity,
more severe crystalline structure disruption, higher starch granule fragmentation, and minimal birefringence under polarized light.
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The gelatinization process showed no endothermic peaks, indicating complete disappearance of thermal absorption characteristics.

During natural cooling, the presence of shells slowed the cooling rate, prolonged the heat treatment time of starch, and enhanced

the degradation of short-chain amylopectin. Meanwhile, slow cooling aggravated the degree of starch retrogradation, promoted

the formation of new crystalline structures, and preserved long linear chains and short-range ordered structures, which favored the

formation of resistant starch. This study showed that Smith nut samples cooked with shells had better digestive resistance, providing

a reference for the development and utilization of Smith nut-based health food.
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Fig.2 Differential scanning calorimetry patterns of Smith starch
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Fig.5 FT-IR spectra of Smith starch under different treatment
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® 4 RIRFEH P EEEMNIZEEMIERSE (%)

Table 4 Chain-length distributions of amylose and amylopectin of Smith nuts starches (%)

PEi 6<DP <36 36<DP <100 100<<DP<1 000 1 000<<DP <10 000
Smith-A 53.72+0.21° 19.91 £0.16" 16.34 £0.35" 8.78 % 0.06"
Smith-B 51.61 +0.39% 17.22+0.31° 22.97+0.61° 6.45%0.39"
Smith-C 49.65 +0.24° 20.15 % 0.08" 24.01 £0.10" 5.00 = 0.35°
E: B9 F AR FEREAEE E£7F (P<0.05).
127 AP T AN ERAE S, o T HRAR R, RN, 455
3 XRD SR I3Hr, e 82 EAE S I TE M 4 i SRS, 45

Smith-C  AM
A4 Smith-B

w (log V,) / (arb.units)
j=]
(o)}

_ Smith:A,
1000

il
10 000

B 6 RARSE#HI R~ HEE B i L

Fig.6 Size-exclusion chromatography patterns of Smith starch
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FEARW S, 454 SEC 45 3, Smith-B
Smith-C ' DP £ 6~36 3t [ N 11 Lt 451 73 51 4 51.61%
M 49.65%, F£ X — 0 [ N Smith-B 1) Lk 1 & T
Smith-C. DP 4 36~100 1] ¥4 [ 4, Smith-B 1 C ]
EE 451 23 531 9 17.22% AT 20.15%,  Smith-C [ EE 4] B &
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FEABAE T RS & & T IR ek R R 2 R 2R AR
fhe IR, HPFERESNAE 1.000~10 000 ff) DP 75 FE A )
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B (1.000<DP <10 000) F122.97% ¥} F. 4k e ¥ 5
(100<DP<{1 000). Martinez 25 " [{)#} 5% &% I B 5 V&
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