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Evaluation of functional properties and classification of processability of

eight chestnut starch varieties based on multidimensional quality indexes
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(College of Food Science and Engineering, Xinyang Agriculture and Forestry University, Xinyang, Henan 464000, China)

Abstract: [Objective] To clarify the comprehensive functional characteristics and processing adaptability of different chestnut varieties.
[Methods] The microscopic morphology of starches prepared from eight chestnut varieties was observed, and their amylose content,
transparency, freeze-thaw stability, solubility, swelling power, and gel texture properties were determined. Correlation analysis, principal
component analysis (PCA), and cluster analysis were employed to comprehensively evaluate starch quality. [ Results] The starch granules
from the eight chestnut varieties exhibited similar morphologies, mainly including round, oval, and polygonal shapes. Correlation analysis
revealed significant correlations among the quality indexes of different varieties (P<Z0.05). PCA reduced the eight indexes to two principal
components, with a cumulative variance contribution rate of 84.373%. Cluster analysis classified the starches from the eight chestnut
varieties into four categories: high-elasticity, high-swelling, low-hardness, and high-gel types. [ Conclusion] Significant differences in the
functional properties of chestnut starches were observed among the different categories (P<20.05).
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Scanning electron microscopy of eight kinds of

Figure 1

chestnut starch particles
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Figure 2 Particle size distribution charts of starch from different chestnut varieties
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Table 1 Starch content and composition of different
chestnut varieties
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Table 2 Molecular weight and distribution of starch from different chestnut varieties
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varieties

*‘/‘iﬁaﬂ&,$ﬁ7k$ﬂ5'i1f%.‘(ﬁﬁﬁ%“"i§ﬁ% It & A
TIEMEBHE . X5 Hong & k58 45 - — 2,
26 BEESEKE

R K 2 B i By 5 K 2 TR A ELAE IS X SE Y
I TR S R S T AS TR AR S R Y
VoS I BRI I 3 2 T R S AR AR A B AT 4
R—3.

95 CF ¥E ¥ Vs i B2 N K B 43 512 7.47%~10.09%,
17.69%~19.89% 8 Fl Mz ZE & M3 v , 28 T 1% V4 £ J32 1R fik
B i, T AR S HEL A A K I TE B kLA AR AR I LR UE B

1or eIl R
— 5
b R
—— i
® B £
W E O bR
E5 | v yew
BE 4 >k
1971
20
0 | I )
50 60 70 80 90 100
Tt
Temperature/ °C

a) VAR

TR Al R 22 5 i % (P<<0.05)
B4 RE S A AR R 0 6 AT K &
Figure 4 Freeze-thaw stability of starch from different

chestnut varieties

O OC o ORLAR R Y VE B L AT AR B AT R KA I K T
T3, RE WL 22 K 43 R4 e B SE R i AR AR BRI
%&7&%‘%%%@%%%4}?%&%@%%%0 T 8 TG IR

FRMETT  ELEETE M AR L TR S Y
*HFJ’EFFI i N7 i U B N [ 7 i Rk Y=o -9 7
1K , PRI AHE VA R K AR 7
27 BB

H1 8 3T, A [ it ol Al S B A 58 T ) A A AT A
A 35 75 5 (P<20.05) , i 2 T A% B8 12 1 0L Ak e K L 3
0 A 22 Ry 5 v e () TR | L WP D B

200 el
18— %890
16 > RER
. 14F
N
B e 12
X .5
2 = 10f-
s
6L
4l
ol
0 | | | | |
50 60 70 80 90 100
W
Temperature/ °C

(b) MEZHK

QS X\F]/m}, T*&%/fi%ﬁ\éﬁ/@%‘f ﬁaﬂ

Figure 5 Solubility and swelling of chestnut starch at dlfferent temperatures



F&M | Vol.42, No.5

£33 FERBMRETES MRS
Table 3 Texture characteristics of starch from different

chestnut varieties
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Figure 6 Correlation diagram of starch characteristics of

different chestnut varieties
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Table 4 Load values and eigenvectors of principal
components
£k F 1 F 2
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Table 5 Principal component scores and ranking

o F, F, F
Hay HP #ay HF M HEiE
Ml f —0.82892 7 0.99254 2 —321 4
i 145681 1 —1.01912 7 3220 3
KER  —141382 8 033658 4 —5516 8
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5 F 0.59575 3 0.83087 3 58.88 2
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different chestnut varieties
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