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Abstract: A green and efficient method to extract flavonoids from chestnut shells was examined. First, the effects of
various single factors on the extraction of total flavonoids from chestnut shells were investigated, and significant influencing
factors were identified using the Plackett-Burman experimental design. The conditions for flavonoid extraction were then
optimized using response surface methodology, and, based on these optimizations, a kinetic model of the extraction process

was established. The results showed that when a deep eutectic solvent composed of choline chloride and ethanol (molar
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ratio 1:1) was used, the optimal conditions for flavonoid extraction were as follows: an ultrasonic temperature of 40 ‘C , an

ultrasonic power of 150 W, a solid-to-liquid ratio of 1:25 (g/mL), and an ultrasonic time of 60 min. The relative error between

the theoretical and actual total flavonoid yields was 1.49%, indicating the reasonableness of the optimized conditions. The

linear regression R* values for the experimental data under these conditions ranged from 0.917 22 to 0.998 4, demonstrating

good linear fitting and suggesting that the extraction process conforms to a first-order kinetic model. These findings provide

theoretical support for flavonoid extraction from chestnut shells using ultrasound-assisted extraction with deep eutectic

solvents and offer a reference for the comprehensive development and utilization of chestnut resources.
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Table 6 Analysis of variance of regression equation
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Table 7 Effects of different ultrasonic power and ultrasonic
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extraction time on the yield of total flavonoids in chestnut shell
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[ 7€ £ B 71 9 DES2, RHE LA 1:24 (g/mL),
WEFE T AN [ 8 75 ) 22 R P S B 8] AR SR 528 s
R BOL AR S AR A e, 25 Rk 7 B
No [Al—E A INEN, B & R I ] A K A
Wi hn, I HARFEFR RIS REE BB IR
(R I TG AN T3 . 60 min B, BR R 5T A s B
19 R G T 2R, Rk, BT EOKE 60 min
I () BT A 2R A R N PS5 e HRIERR 7 M SEI0 4L
PEAE In[C/(C-O) WU 18] ¢ 7RI, Wl 7 Fiow,

229




MR @i

Modern Food Science and Technology

2025, Vol.41, No.2

P BBl R 5 fE 5 R R LK 8. thIE 7 "] LA
G, S G IR T R B DO SR 58 R R
SEHUS AT & Fick 25 — @ . WA H 75 I 8] ) 1
T, AN RGBS TR K5 B A5 5 A AN IR 52
VW] In[(C,-C)/C,] S A I [A] ¢ 47 R AF A28 56 2
(R'>0.9), W] T2 (1 5 0 A A T B3R 52 4
R A0 I ) B DR

4.0_ -50W .
351 - 100 W -
A150 W f
_ 30r v 200 W v
- P
O 2sf .
O
. 20f -
Qo .4 “«
T 15F = : .
- =
o 3
0.5 1 1 1 1 1 1
10 20 30 40 50 60

¢t/ min
B 7 AEEFINET In[(C.-C)/C,] SBEREHNXFR
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Table 8 Linear regression results under different
ultrasonic power
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