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Ultrasonic-microwave Assisted Extraction of Flavonoids from Citri Reticulatae

Pericarpium and High-purity Purification of Hesperidin

GE Weiben LI Yiheng WANG Hongxin

(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: [Objective] To explore the application prospects of Citri Reticulatae Pericarpium in the food industry
and efficiently extract the active component hesperidin, while developing an effective purification process to
enhance the purity and functional value of the active ingredients. [Method] Ultrasonic-microwave assisted
extraction (U-MAE) was employed to extract the hesperidin from Citri Reticulatae Pericarpium, followed by a
three-stage purification system guided by dissolution characteristics involving alcohol removal by concentration,
gradient ethanol washing, and pH adjustment to purify hesperidin. Single factor experiments and response surface
methodology were used to optimize the extraction parameters. The antioxidant activity and « -glucosidase
inhibitory activity of the final product were also evaluated. [Result] Under the optimal extraction conditions
(60% ethanol-water solution by volume, microwave power of 220 W, extraction time of 3.5 min, and
material/liquid ratio of 1 g: 45 mL), the hesperidin yield reached (43.3+0.2) mg/g, demonstrating significant
efficiency advantages over traditional extraction methods. After three-stage purification, the mass fraction of

hesperidin increased from (41.70+£0.07)% to (96.09+0.88)%. The final product demonstrated excellent antioxidant
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activity (ABTS free radical scavenging ICs;, of 135.57 pug/mL) and o -glucosidase inhibitory activity (ICs, of

102.13 pg/mL). [Conclusion] The U-MAE and three-stage purification system developed in this study enables

efficient extraction and purification of active components from Citri Reticulatae Pericarpium, significantly

enhancing their purity and functional values. This provides theoretical basis and technical support for the

application of Citri Reticulatae Pericarpium in the development of functional foods and offers new ideas for the

development and utilization of other traditional Chinese medicinal materials that are both food and medicine.

Keywords: Citri Reticulatae Pericarpium; extraction; purification; ultrasound-microwave
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Table 2 Experimental design and results of response surface methodology for optimizing hesperidin extraction

75 WOk T 2 /W FE LI ] /min R EL SR/ (mg/g) T/ (mg/g)
1 150 2.0 1g:50 mL 27.8+0.9 28.3
2 250 2.0 1g:50mL 39.3+4.6 39.3
3 150 4.0 1g:50 mL 35.7+3.7 35.8
4 250 4.0 1g:50 mL 43.1+1.6 42.6
5 150 3.0 1 g:40 mL 32.4+0.2 32.5
6 250 3.0 12:40 mL 42.0+1.3 429
7 150 3.0 1g:60 mL 34.9+2.0 34.1
8 250 3.0 1 g:60 mL 41.240.2 41.1
9 200 2.0 1 g:40 mL 36.5+0.1 36.7

10 200 4.0 1 g:40 mL 43.6+2.3 423
11 200 2.0 1g:60 mL 36.8+1.6 36.7
12 200 4.0 1 g:60 mL 41.240.9 423
13 200 3.0 1g:50 mL 41.3+0.5 41.2
14 200 3.0 1g:50mL 41.4+0.5 412
15 200 3.0 1g:50 mL 41.3+0.2 412
16 200 3.0 1g:50mL 40.7+3.4 412
17 200 3.0 1 g:50 mL 41.243.3 412

#*3 MEEERSFER
Table 3 Results of response surface model
Jj 22 K5 07 A ER:E]s ¥ F P
[ 282.1550 9 31.4592 68.84 <0.000 17°
150.667 0 1 150.449 0 329.22 <0.000 1"

B 66.070 1 1 66.430 1 145.36 <0.000 17°
C 0.038 2 1 0.038 6 0.08 0.784 5
AB 42217 1 42129 9.22 0.017 1°
AC 2.760 8 1 2.760 8 6.04 0.0472°
BC 1.8342 1 1.8342 4.01 0.091 0
A 45.870 0 1 45.920 0 100.37 <0.000 1"
B’ 8.176 8 1 8.154 4 17.89 0.004 17
c 0.293 4 1 0.292 8 0.64 0.439 8
k7 3.1989 7 0.4550

2 AL I 2.876 1 3 0.956 7 12.51 0.198 0
a7 0.3228 4 0.080 2

MEE 286.332 1 16

R E R B (P<0.05) s * A ER % F R (P<0.0D) .

N PRY Bz A B B 2% AR D i D) 36 223.32 W 42 B[]
3.73 min B EL 1 g:45.09 mL, #8 & 1 75 2 3 (4
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VR % Th 2R 220 WL B BUET 8] 3.5 min B L
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(43.3+0.2) mg/g, 5 W WAE AH XF i Z AL 9 1.38%,

RUIPrE i B B BRs E 5 ar SE k. il
if U-MAE £ U BT 19 258 i T 57 e 55k A
[8] v 3R 15 (1 45 % (32.8 mg/g) , 5 Li P &
Jis Y S I BT 38 B 1043 3R (45.4 mg/g) + 5 A
o MR B AN 8] B A 25 & % i, U-MAE &
P W B v i B (4R B
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Fig. 2 Response surface plots of factor interactions on hesperidin yield
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Fig. 3  Effects of different extraction methods on hesperidin yield
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