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ABSTRACT: Chinese chestnut is an important economic crop in China, and its production area covers a wide area.
The processing by-products of Chinese chestnut includes chestnut involucre, shell, flower and defective products or
fruits, lacking the effective utilizations and development of products, resulting in a waste of resources as well as
environmental pollution. There are a lot of problems such as low technological content, poor anti-risk ability, and
insufficient economic strength in Chinese chestnut processing industry. In recent years, researches on processing
by-products of Chinese chestnut have attracted attention. Therefore, this paper discussed the extraction methods,
structural characteristics, active action and mechanism of chestnut and its processing by-products from the aspects of
polyphenols, tannins, flavonoids, polysaccharides, procyanidins and starch, and looked forward to the development
prospect of chestnut processing by-products, so as to provide direction for exploring new development ways, so as to
improve the chestnut processing industry chain.
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Table 1 Comparison of the content of polyphenols and tannins of Chinese chestnut involucre in different extraction methods

PRI PRI 5T 44 B Gl SRR
KBRS HEGO% LI, BHE L 18:1, m:V) 51.23% [17]
IR IOL(40% L BE, BRE L 32:1, m:V) o 47.86% [18]
50%Z BEHEEL 7.00 g W TR Y H/100 g [19]
50%Z PR HEH 8.364 g W T2 H/100 g [20]
50%Z PR HE A . 5.13 g B FER /100 g [19]
50%Z PR HE A 6.229 g WL FHR Y 1t/100 g [20]
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Table 2 Extraction rates of polyphenols in different Chinese chestnut processing by-products

v PRICH FEHUF/% 1H51% 225 3k
M [F NG ER (40% 2 B, RHE LE 1:20, m:V) 71.53 4983 [24]
AR R R (0% 2 B, R EE 32:1, m:V) 23.2 47.86 [18]

e B (30% L 1, BHE L 1:23, m:V) 63.125 7.9 [25-26]
WO R DRI (1.0% NaHCO; W, BRI 1:25, m:V) . - [27]
ol 1o K AR 5 (T -7K - BR E 70:29.8:0.2, V:7:7) - . [28]
e R A IR IOA (50% LB, RHR L 1:10, m:V) 2.45 - [29]
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Table 3 60% concentration of different extractants to extract the
total phenol content of chestnut kernels

PRI S/ (mg/g)
FH 1.62+0.01
L 1.45£0.01
L 1.48+0.01
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FI 13 RE 7 BE v B T = AR, VREEIR T 55 pg/mL B,
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Fig. Mechanism of chestnut involucre extract reducing

postprandial blood sugar level
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Table 4 Extraction methods and extraction rates of total
flavonoids in different chestnut processing by-products
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gﬁ YO VR B
M 7J(W£(?Z;Z,ﬁ,’) FhiEL 8.483  [37-38]
P RN ER  (65% 2. B,
RHE G 1:35, m:V) 8.207 [38]
I 4 B AR B (40% T, 34740 14 2
BRI 1:100, m:7) AT, (391
W ZEBUE (0% L, BHR
H 1:140, m:7) 719 [40]
%(éfféﬁ?Vﬂff@Vz)ﬁﬂsémﬁzlﬂ, 55 [41]
2 15 4= JEBL I (semi-bionic
extraction, SBE)CEHA kb 6.76+0.11 [42]
1:20, m:V)
i L 0, BBl
m;%&(ili?]ﬁlmﬁ?% AR 168 43]
R I A B
b
et (H I 10 mg) %6 a4
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Table 5 Four kinds of common extraction methods of chestnut
flower flavonoids and their extraction rates

PO BHCR/% B3R
TR 8.483 [37]
TR i B R B (40% 2 B, BHR L 3.4740.14 [39]
e 100 D)
m&‘/i(é?éfﬁ%m%:iﬂs)c:m, Ji 5 [41]
215 4= JEBL I (semi-bionic
6.76+0.11 [42]
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Table 6 Flavonoids in chestnut
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Fig.2 Anti-melanogenesis mechanism of flavonoids
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Table 7 Extraction methods and extraction rates of
polysaccharides in different chestnut processing by-products
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m:
R B K $E Ok
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Fig.3 Mechanism of UEP’s competitive inhibition on tyrosinase
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Fig.4 Mechanism of chestnut shell proanthocyanidins inducing the
death of hepatocarcinoma cells
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