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Abstract: Heat-moisture and steam cooking treatments were used to prepare chestnut starch-polyphenol complexes. The effects of
polyphenol complexation on chestnut starch digestibility and retrogradation under these treatments were systematically investigated.
Heat-moisture treatment significantly increased the resistance of chestnut starch to digestion, but also promoted its retrogradation. However,
during the heat-moisture and steam cooking treatments, the addition of polyphenols (chlorogenic acid/caffeic acid) further enhanced the
digestion resistance of chestnut starch (resistant ingredient content: starch-chlorogenic acid complex, 6.77%; starch-caffeic acid complex,
7.61%). During retrogradation, polyphenols effectively inhibited the formation of long-range ordered crystalline and aggregated structures in
chestnut starch, thereby reducing its retrogradation (retrogradation inhibition rate: starch-chlorogenic acid complex, 16.25%; starch-caffeic acid
complex, 22.99%). Compared to chlorogenic acid, caffeic acid displayed a more pronounced effect on the resistance of chestnut starch to
digestion and retrogradation. All chestnut starch-polyphenol complexes treated with 60% moisture content displayed superior resistance to

EBE

O f i, R, (] KA, 55 R AN 2R A HORT AR M- 22 By B2 5 A AT [ A P RE A B2 9] BUAR B i RHZ,2023,39(11):143-150

ZHU Ruoduan, CHEN Jin, HE Dawei, et al. Effects of heat-moisture and steam cooking treatments on digestibility and retrogradation of
chestnut starch-polyphenol complexes [J]. Modern Food Science and Technology, 2023, 39(11): 143-150

ks BEA: 2022-10-29

E&ME: BRESMAITXITIE (2019YFD1002300) ; ERBARFEESTR (32172167); I REEMSMAEMMARENHRAESTA (2022A1515110661)
EEEIN: KiEm (1999-), &, MLTARE, WRAE: EHIRENEIHSETIHE, E-mail: 202121027681 @mail.scut.edu.cn

BIES: BRE (19912), &, #1E, W5RAR: EHIhEEEIESESREE, E-mail: bravojinchen@scutedu.cn; EHBIMEE: B (1961-), &, #H4,
HBi%, MRAE: EMINEELEIRSEFIBE, E-mail: felchen@scut.edu.cn

143



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

digestion and retrogradation compared to complexes in a high-moisture (90%) system. These findings offer foundational data and theoretical

insights for the development of novel, high-quality chestnut starch-based nutritious and healthy foods with extended shelf lives.
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- KE4E 60% K22 90%
TEATAF on
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CST-0d 88.63+0.12% 7.28+0.18" 4.07+0.06" 90.05+0.17* 8.83+0.16" 1.13£0.32"
HMT-CST-0 d 84.85+0.10° 8.69+0.072 6.40+0.17" 88.15+0.16" 8.93+0.228 2.92+0.07¢
HMT-CGA-0d 83.28+0.09¢ 10.02+0.11¢ 6.77+0.12° 85.45+0.23¢ 9.69+0.14" 4.86£0.31¢
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CST-7d 86.35+0.22° 9.18+0.12f 4.5240.162 85.64+0.20° 10.98+0.22¢ 3.44+0.21"
HMT-CST-7 d 83.25+0.19° 9.78+0.16° 7.23+£0.224 82.9020.11¢ 12.80+0.18° 4.3140.20°
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A RYREHAFHEATEE, FIIRARFRERRRTAH RHM L7 (P<0.05). TAF.

Table 2 The retrogradation properties of starch-polyphenol complexes after heat-moisture and cooking treatment
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CST 56.02" 5879" 71.17¢ 0.41+0.01°  58.66° 58.85" 71.34" 2.46+0.02° 20.92+0.01¢ 0.00+0.00°
” HMT-CST 57.38° 59.36" 74.73% 047+0.01°  5838" 61.157 73.97° 2.68+0.02° 22.44+0.01° -7.27+0.01°
HMT-CGA 57.81° 59308 75.02° 051+0.02°  5883% 59.70% 7439¢ 2.13+0.01" 17.52+0.028 16.25+0.01°
HMT-CCA 5822% 63.04° 7521° 0.60£0.01°  61.36° 61.43° 7227° 2.19+0.02¢ 16.11£0.01" 22.99+0.01°

CST 56.528 63.91* 76.58" 0.06+0.01"  55.84" 63.50° 74.94° 2.15+0.02° 21.19£0.01° 0.00+0.00°
HMT-CST 56.637 61.22¢ 73217 0.14£0.015  56.95% 6428 75.06° 2.39+0.01° 22.88+0.01* -7.98+0.01¢
e HMT-CGA 56.83° 62.83° 74.49° 0.19+0.017  59.56° 62.05¢ 74.25% 2.02+0.028 18.55+0.02° 12.46+0.01¢
HMT-CCA 57.03¢ 59.71° 69.31" 021+0.02° 61.87° 62.36° 72527 1.96+0.02" 17.79+0.01' 16.05+0.01°
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Table 3 The short range ordered structures of
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KYEEIY% A 0d 7d E1E

CST  46.24+0.12" 47.45+0.40° 1.21+0.26"
HMT-CST 49.65+0.13° 52.27+0.33% 2.62+0.24"

60 b b d
HMT-CGA 55.18+0.17° 59.74+0.14° 4.56+0.16
HMT-CCA 58.57+0.10° 63.45£0.57* 4.88+0.37°

CST  42.3020.18" 44.43+0.18" 2.13+0.15¢

% HMT-CST 44.19+0.15% 47.74+0.20" 3.55+0.17°

HMT-CGA 46.43£0.22° 51.34+0.22° 4.91+0.18"
HMT-CCA 4823+0.23% 53.47+0.17° 5.24+0.21°
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Fig.3 XRD patterns of starch-polyphenol complexes and their

retrograded samples after heat-moisture and cooking treatment
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Table 4 The relative crystallinity values of starch-polyphenol
complexes and their retrograded samples after heat-moisture
and cooking treatment
RAA IR A A% 2k & 2 RC/%
K2 /% H oo 0d 7d EfE

CST 1.7240.20° 14.54+0.13° 12.82+0.12¢
HMT-CST 2.10+0.11° 15.43£0.12* 13.33+0.10°

% HMT-CGA 3.62+0.10° 12.13+0.127 8.51+0.08%
HMT-CCA 4.71+020° 10.25+0.17" 5.54+0.21"

CST  0.41£0.12" 13.77+0.10° 13.36+0.15°

% HMT-CST 0.70+0.13% 15.22+0.16° 14.52+0.11°

HMT-CGA 1.25£0.15" 12.35£0.20° 11.10+0.20°
HMT-CCA 1.83+0.22% 11.24+0.18% 9.41+0.13°
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Table 5 Fractal dimension values of starch-polyphenol
complexes and their retrograded samples after heat-moisture
and cooking treatment

SR A AL N , 0=Dp,
7@7}292%% REHE — 7d Dy Ak
CST  1.1140.05° 1.38+0.07¢ 0.27+0.03¢
HMT-CST 1.13£0.017 1.42+0.03° 0.29+0.02°
% HMT-CGA 1.15£0.02° 1.36+0.07" 0.21:0.04°
HMT-CCA 1.17£0.06* 1.32+0.05" 0.15+0.03"
CST  1.10£0.06" 1.47+0.03° 0.37+0.03°
HMT-CST 1.1340.02° 1.62+0.09° 0.49+0.02°
% HMT-CGA 1.14+0.05° 1.37+0.08° 0.23+0.05°
HMT-CCA 1.16+0.02° 1.35+0.07° 0.19+0.04¢
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