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Abstract: To explore the variation patterns of starch quality in chestnuts during short-term storage, three
cultivars —Dabanhong, Laoshuli, and Yanshan Zaofeng —were selected for investigation. The physicochemical and
structural properties of starch were analyzed after storage at —2 + 0.5 “C and 90%~95% relative humidity. After 63 days,
total starch content decreased by 6.13%~15.44%, while rapidly digestible starch declined by 34.82%~43.44%. In contrast,
amylose content increased by 5.37%~19.54%, and resistant starch rose by 1.04 to 3.23 times, indicating enhanced starch
resistance and reduced digestibility. In terms of thermal properties, the gelatinization peak temperatures of Dabanhong and
Laoshuli starches increased by 2.38% and 2.45%, respectively, while Yanshan Zaofeng starch exhibited a higher
gelatinization temperature and a 23.72% increase in enthalpy, suggesting superior thermal stability. Structurally, the starch
granule morphology remained unchanged, whereas both short-range molecular order and relative crystallinity increased,
indicating structural reorganization induced by storage. From a processing perspective, chestnuts stored for approximately
14 days showed higher sweetness, making them suitable for chestnut paste and ready-to-eat products, those stored for 63
days, enriched in resistant starch, were ideal for developing low-glycemic index functional foods. This study elucidates the
regulatory role of storage in modulating chestnut starch structure and digestibility, providing theoretical support and

practical guidance for optimizing postharvest processing timing and functional product development.
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Fig.1 Starch content of Dabanhong, Laoshuli and Yanshan
Zaofeng during storage
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Fig.7 Digestible starch content of Dabanhong, Laoshuli and
Yanshan Zaofeng during storage
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Table 1 Thermal properties of Dabanhong, Laoshuli and Yanshan Zaofeng starches during storage

sk To(C) Tp(°C) Te(°C) AH(J/g)

W) Jokiar EME #LRE kg e mbRE KR EA I AR EME HLRE
0 56.78+£0.157 56.79+0.25° 65.09+0.48" 61.29£0.07% 61.67£0.26° 69.30£0.50° 66.11+0.19° 66.07+0.17" 74.65+0.72* 11.01£0.33¢ 10.46£0.52¢ 10.58+0.24°
7 57.28£0.24° 56.49+0.33° 63.59+0.09° 61.49£0.26™ 60.99£0.29° 67.61£0.08° 65.98+0.37° 65.760.17 72.65+0.08° 11.3820.4™ 10.62+0.15% 12.530.69"
14 57.35£0.03° 56.69£0.19° 64.090.13" 61.44+0.07% 61.65+0.16° 67.91£0.15% 65.94+0.06° 66.38+0.23% 72.65:0.21° 11.28+0.31% 11.16+0.69% 11.29+0.39%
21 57.2940.12° 57.57+0.41° 64.4240.28" 61.500.06* 62.01£0.25° 68.29+0.31" 66.28+0.07° 66.640.30% 72.85+0.46™ 11.2940.43° 10.87+0.52¢ 11.03+0.10*
28 57.3740.14° 57.48+0.23% 64.18+0.22° 61.65+0.15° 62.11£0.27° 68.1760.31"  66.22+0.3° 66.78+0.28° 73.0940.68" 11.24=0.35% 11.71£0.39* 11.82%0.19"
35 59.4740.09" 58.97+0.09° 65.45+0.06" 63.37+£0.11° 63.21£0.06" 69.00£0.04° 67.71+0.17* 67.73£0.07% 73.18£0.17% 12.39£0.22° 12.66£0.39° 13.06:0.22°
42 58.99+0.14" 59.05+£0.04" 65.12+0.62" 62.87+0.10° 63.25+0.13" 69.00+0.15" 67.32+0.15" 67.61+0.15" 73.11£0.25* 12.17+0.73" 12.43+0.21* 12.98+0.07
49 58.29+0.06° 58.57+0.02% 65.31+0.09" 62.66+0.03" 63.14%0.12" 68.93£0.05° 67.25+0.05" 67.71+0.06" 73.09+0.02% 11.89+0.29% 12.50+0.34* 13.010.21°
56 58.66+0.28° 58.36+0.11° 64.94+0.24" 62.83£0.34° 62.73£0.09° 69.08£0.33" 67.34+0.46 67.91£0.11° 73.53£0.46> 11.51:0.24"¢ 11.71=£0.44" 11.930.43°
63 58.59+0.05° 58.90+0.14" 65.46+0.07" 62.750.12" 63.18+£0.11" 69.09£0.02° 67.31£0.20" 67.540.17° 73.2820.09" 12.42+0.70° 12.75+0.35" 13.09+0.36"

TE: To: WIALARAGIEE; Tp: WITLIE(EREIE; Te: WAL ALIRIE; AH: WIALKE; RIFUIARIR/ING F-RERIR AN I8N ] 22 5% 5235 (P<0.05)
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Fig.8 Scanning electron microscope of Dabanhong, Laoshuli
and Yanshan Zaofeng during storage
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Fig.9 Fourier transform infrared spectrum of Dabanhong,
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PEERIUSEHOIG T B s, el A ek i R e o)
AP ERIE T B i Ea, (BAE T
JE =R AR S TE R AR AT P PRI (3 2) o Xl
AESER A EI T, B rh B PRy > T-2s 220y [l Ak
A2, ELEETER A SCEE AR el HK 73 25 F
T, EFHBPE A S Xl R S EUERE
TR
2 KL, AR = R eI TR ] )
JERA PP

Table 2 Short-range orderliness of Dabanhong, Laoshuli and
Yanshan Zaofeng starches during storage

eI () FEATE
o R el R
0 0.8724+0.0002¢ 0.8690+0.0009¢ 0.8644+0.0001¢
14 0.8745+0.0004°  0.8698+0.0008° 0.8778+0.0002*
28 0.8897+0.0007* 0.8701+0.0003¢ 0.8678+0.0002%
42 0.8790+0.0002° 0.8794+0.0002* 0.8750+0.0004®
63 0.8765+0.0003¢ 0.8724+0.0002° 0.8838+0.0115*

TE: RGN B R AN TR e 18] 22 57 8. 25 (P<0.05), K3[l o
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Fig.10 X-ray diffraction pattern of Dabanhong, Laoshuli and
Yanshan Zaofeng during storage
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Table 3 Relative crystallinity of Dabanhong, Laoshuli,
and Yanshan Zaofeng starches during storage

W ) (d) L
KAHRLL e e R
0 23.02+0.07¢ 22.64+0.08° 26.36+0.11°
14 23.34+0.08¢ 23.04+0.10¢ 27.58+0.12°
28 23.96+0.09° 23.95+0.09° 25.86+0.12°
42 24.21+0.03° 23.76+0.27° 25.03+0.12¢
63 23.24+0.07° 24.22+0.10° 26.45+0.06°
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Fig.11 Principal component analysis of physicochemical
indices of Dabanhong, Laoshuli and Yanshan
Zaofeng during storage
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Table 4 PC load matrix of chestnut starch during storage

EiEtan PCI PC2
TER -0.2161 0.2532
HEEVERY 0.1441 —0.4130
A 0.3237 -0.1186
AH 0.3119 —0.1466
To 0.3205 0.3409
Tp 0.3048 0.3614
Tc 0.2834 0.3867
RDS -0.2590 0.1167
SDS -0.0239 0.0907
RS 0.2927 -0.1273
AR 0.0909 -0.1919
Wk —0.1503 0.1257
WAC -0.3531 0.1235
OAC -0.0302 0.2033
AP 0.2295 -0.3007
AFXT 4 B 0.3037 0.3097

B RE S5 R EAR S R P 8 53 AT A B AT I
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