Ha R kS 4R 2025,40 (2): 171-180 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2025.02.007

EAE, oI, XUSEIE, S AN TR 1] A ) X A 2 G A B A A T A OUL S A Y S R (0D AR Al 2 R, 2025, 40 (2) -
171-180.

WANG J H, ZHANG S X, LIU Y N, et al. Physicochemical Properties and Microstructure of Castanea mollissima Blume Starch
Affected by Retrogradation Duration [J]. Fujian Journal of Agricultural Sciences, 2025, 40 (2) : 171-180.

AN 5] (2] 4 Bt (8] 35 4 58 5% A9 28 40 5 14 A0 R 00 45 49 B9 52 i

T aedE, RETE, x| B, HAaYL, B

(SN ZARIISE T, S50 StPH 550005 )

 E: [E8Y 55 8 A A 10 T8 A B A v RO S #a 5 i, DU R B TR S R TR S 58, ok
HE— B BERAMTEE R P E AL ZE St (AR B WILE 5 F 3 C KT RAE L, 3. 7, 14d, MiE#
HETHEZSRHETEIP AT TR . 8 0w mAE R SRR e &, EailEm e, Xailem e, M
WAE . BB IR AR, T AR S VE A ] A ik R b R R N AR, O B A e R AR AR SR ) [ A= o B v
BRI 25 A T AR EAT R AE o 34T Pearson BN M AR S TE AL 45 BRAL AR bR Z MR A DGk . CZE R Y MO8 3k Il 2 400 1m) 58 3
WMoa ., HEEEN SRR ET B, 14dEREE, 3010 73.02%. 36.14%; [0 A= 07 ] B {8 R0 32 Ak B 52 8
Wi R R LRI, BRIV R K VA MR SO B K ) 1 BN TR TER , JFAE A R rh R N AR
Pl s R — 71 A e I P 78 A S0 T A P B st ] S 359 2 R 00 K Pk g s T2 b L) AT R 1 VAR M (L, B
PR IGIREE (T,). VEMEIREE (T,). KIRRE (T,). SEERREE (AH) 58 E KT EER, 44034l
H PR 22 AN I s ARSI TR, B AR S [l AR B ] R 3 Oy 3 MR IE AR G (P<<0.05, +=0.96), BUEE(H
S5 a2 B EEIEMSE (P<0.05, =0.97); 1~7dWAIHRSE3E # = 2 25 (0] DR 45 A 2 Wk &2, 14 d e
By PURGE B AS 2, WEMBEIS RO MRS . (&8 ) HUORIER S W b- L 5 bRt B R e by (0d) B3
REAR, S [ T A s ] Jeb 3 X S o A O 285 Ay 52 i B X8

XHEIR): WM BROEVERY; FMLIRAR; AHOCH:E; oL

FESES: TS201.2 XERFRRS: A TEHS: 1008-0384 (2025) 02-0171-10

Physicochemical Properties and Microstructure of Castanea mollissima Blume Starch
Affected by Retrogradation Duration
WANG Jihui, ZHANG Shixin, LIU Yana, HU Bokai, GENG Yangyang*
(Guizhou Institute of Walnut, Guiyang, Guizhou 550005, China)
Abstract: [ Objective] Effects of retrogradation time on the physicochemical properties and microstructure of Chinese
chestnut starch were investigated, aiming to provide reference data for its processing and to further explore the retrogradation
mechanism. [ Method] Starch of Castanea mollissima Blume was gelatinized, refrigerated at 3 °C for 1, 3, 7, and 14 d, and
dried in a vacuum freeze dryer. Contents of total starch, amylose, and amylopectin as well as iodine blue value and
retrogradation degree of the samples were determined. Microstructural changes of the starch as affected by the varied lengths of
retrogradation time were observed under a scanning electron microscope. Pearson-coefficients of correlation between the starch
physicochemical indexes and retrogradation duration were obtained. [Result] The total starch content in the chestnut starch
increased with increasing time of retrogradation and peaked on the 14 d at 73.02%. The content of amylose was also on an
increasing trend that reached the highest at 36.14% on the last day of treatment as well. Meanwhile, the iodine blue value and
retrogradation degree rose gradually and the water solubility index and swelling force of the treated starches became
significantly lower than those of control with the changes shaped like the letter N. The time of in vitro digestion of the starch

increased gradually with the retrogradation duration. The starting temperature (7,), peak temperature (7)), termination
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temperature (7,), and crystal melting thermal enthalpy (AH) of the treatment starches were significantly lower than those of

control. But there were no significant differences in the thermal properties between the treatment groups. Significant positive

correlations were observed between the retrogradation degree and treatment time (P<<0.05, 7=0.96) as well as between the

iodine blue value and amylose content (P<<0.05, 7=0.97). The 3D structure of the starch could be gradually restored in 1-7 d

retrogradation but deteriorated at 14 d showing a rough surface on the gel. [Conclusion] Compared with native starch (0 d),

the gelatinized and retrograded Chinese chestnut starch exhibited significantly decreased physicochemical properties.

Additionally, retrogradation time had a notable impact on the starch's microstructure.

Key words: retrogradation time; Chinese chestnut starch; physicochemical index; correlation; microstructure
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Table 1 Effect of retrogradation duration on physicochemical indexes of C. mollissima Blume starch

ml £ 5 18] SUER A ELEER & R SCHEVER & A L IR LG H K 73
Retrogradation Total starch Amylose Amylopectin Todine blue Aging degree/ Water solubility Expansion
time/d content/% content/% content/% value % index/% force/(g'g 1)
0 74.48+3.43a 38.2540.49a 36.23+1.65a 11.60+0.51a 48.87+1.56a 33.05+4.79a
1 68.71£2.17b 32.77+1.78d 35.94+2.33a 74710.21c¢ 17.81£0.52¢ 14.07+2.59% 17.78+2.60c
3 67.70£0.95b 33.3740.33d 3433+ 1.26a 7.574+0.12¢ 18.7£0.34bc 18.58+2.69¢ 19.83+0.40b
7 69.39+1.26b 34.71£0.60c 34.68*t1.35a 7.77%0.16¢ 20.7+1.05ab 15.59+1.54d 19.25+1.22b
14 73.02%3.85a 36.14£1.09b 36.88+0.86a 8.3310.13b 21.8+1.02a 21.29+1.53b 20.65+£2.87b

RO T HE AR, RS E RS FREOR 0.05 KF LR EE. K2,

Datas are mean & SD; Those with different lowercase letters on same column indicate significant difference at 0.05 level. Same for table 2.
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WEREAL (P<0.05), A1, 3. 7. 14d B9
BIFFER (0d) 700 W3 F B 35.63%. 34.77%.
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Data with different capital letters indicate significant differences under
different retrogradation treatments at P<0.05; Those with different lowercase
letters, significant differences under same retrogradation treatment at P<0.05.
1 BB jE o SN E M BRI
Fig. 1 Effect of retrogradation duration on in vitro digestion of
starch

B, JEVER (0d). 14 d I TE R RE S 04N 1k
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Table2 Thermal transition parameters of native and
retrograded starch samples at different retrograded

times
H‘ \E . N . N . 1=} o3 By A
. Sf‘t Z'E R R SRR j;gfg”fg
€ qgra ation {J]‘:]UE TO/,,C Tp/cc TC/EC Ko |
time/d Jg )
0 56.95+0.05a 61.75+0.05a 67.90+0.00a 11.52+0.12a

1 45.15+0.15b  52.70£0.00bc 61.05+0.15b 2.55+0.11cd

3 44.75+0.35b  52.00£0.50c  60.75+0.45b 3.32+0.07b
7 49.95+4.35ab 53.40£0.30b 61.15+0.35b 2.45+0.32d
14 45.30+0.10b  52.75%0.15bc 61.10+0.00b 3.07£0.02bc
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151 2A 2B s, JEIER BURDE AR 24, £
BRI RO AT R BB A, OB RN
AN—, FWEOLHTEE, K2C 2D B/R, FAE1d
b, S A Uk 2% 1 BURL &5 B Bl G, AR 8N
i TF MRS R A, 3K P BE S HH SCEE UE A A
OS5 S TS0 A 3~7 d iF, Bk = 4k RR 45 4
BOUIE, JE R BE RN O e R, R,
XA RE S H T S BE VE By A0 B R % 4 R R 4R
(F 2E~H); [FIA 14 dEF, TR 3 85 5 2% 1
APRRLRE, R RAR A O IR AL, FLBR S B
—E R A AR, FLIRRLRS B Y5 k2, B
() = 2k IR 45 4 3 B0 55 SOOI 30 & A 3 AR 4k
(F21. 1),
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SR
W

AFRIBRNEJEH, CHMDN1diEH, EMF N34, GMHNA7dH, TR N 14dEh.
A and B: control; C and D: 1 d treatment samples; E and F: 3 d treatment samples; G and H: 7 d treatment samples; I and J: 14 d treatment samples.
2 EMFERSUE
Fig.2 Starch surface morphology
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