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Abstract: This research aimed to improve the extraction rate of starch from chestnut. Three extraction methods were screened, and the
extraction parameters were optimized by response surface methodology to obtain the optimal extraction process. Furthermore, starches from
different chestnut varieties were extracted by the optimal process, and their properties were compared and analyzed. The results showed that the
enzymatic method (alcalase) could extract chestnut starch more efficiently than the surfactant method and the alkali method. The optimal
extraction conditions were as follows: enzymatic hydrolysis time, 100 min; enzyme dosage, 0.22%; enzymatic hydrolysis temperature, 43 °C.
The optimal theoretical extraction rate and actual extraction rate were 96.73% and 96.61%, respectively, and the purity of starch was 99.28%.
The comparison of the properties of the starches from the three chestnut varieties showed that the starch of Dongyuezaofeng had the highest
solubility (2.13%) and the lowest swelling degree (11.52%), whilst that of Dafeng had the lowest solubility (0.67%) but the highest swelling
degree (13.44%). After the same freeze-thaw cycles, the freeze-thaw stability of Dafeng starch was the worst (67.33%), whilst Youzhen and
Dongyuezaofeng starches had the same and better stability (64.52% and 64.23%). The resistant starch contents of Dongyuezaofeng, Dafeng, and
Youzhen starches were 60.88%, 74.44% and 60.70%, respectively, among which Dafeng starch had the highest resistant starch content
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(74.44%). This research can provide basicy data and a theoretical basis for the high-value application of chestnut starch.
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Fig.1 The effect of enzymolysis time (a), enzyme dosage (b) and

enzymolysis temperature (c) on starch extraction rate
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shig £ 86.09 21.52

4991.97 16
A R?=0.93

AR R?,~0.84

E: p<0.0l RATFHMEE; 0.01<p<0.05 RFEHF; p>0.05
ATRRE,

% 4 750, TEM IR F=10.48,
TR EE{E p <0.01, REIIZ[EABIAH 2, Bt
X, (BRI, X, (BEFHE). Xs (BHER) M F
TERIEREL,  ATRN = R Z e R SR E R I 52 0 AR E /)
WIRN: X (BEMRERE) >X, (BEMRERTTRD >X, (FEH
o KPUTAT LU ARF AR SRR GRS, &
P F R E R Ak, KU F=4.01,
p=0.1067, RPLIAEE, TRBEAN TREA R
B — S5 AR T R R R 00,=0.84, B 84%
%) M) AL 1) A8 4 T DU I iz i Y RS, A G R A
R™=0.93, FUIRER GRIG M A BERAT, AT AR S
Hr TR S e A 2 HL .

23.3 o0& AT

229



MR BRI

Modern Food Science and Technology

2022, Vol.38, No.7

®5 MR RIRIER

Table 5 The starch extraction rate of different chestnuts extracted under the optimal conditions

Frk K% R& /%

A%

I IR R %

MBS 9.86£035 0.21+£0.08 031+0.09 89.62+0.61 96.61+1.52

99.2840.14

2 EfRRtEIFIEEHE (a) « EBREREFIBEREATIE] (b) . BEAE
BREMEASE (o) XEIEMIRIERFZNT
Fig.2 The effect of the interaction of enzymatic hydrolysis time
and enzyme dosage (a), enzymolysis temperature and
enzymolysis time (b) and enzymolysis temperature and enzyme
dosage (c) on the extraction rate of starch
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Table 6 Solubility, swelling degree and freeze-thaw stability of
chestnut starch

BIRRE /% RERREL HTKEY%

e ERR Y

e 1.05+0.18° 12.35+0.33° 2 64.52+0.97°
AEFE 213+0.12° 11.52+049° 2 64.23+1.44°
KiE 0.67£0.20° 13.44+0.35° 2 67.33+1.12%

2.3.6 MR IHICHELE
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Table 7 Digestive characteristics of chestnut starch
WERFF  RDS/% SDS/% RS/%
AEFE 1052+0.18°  28.60+0.38  60.880.31°
P 7.4040.28°  18.16+0.82° 74.44+0.88"
ik 11.5440.02°  27.75+0.22°  60.70+0.20°
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