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[ Abstract)] Objective To explore the optimal extraction process of flavonoids from
Epimedii folium by deep eutectic solvent method. Methods Using the extraction rate of epimedin
A, epimedin B, epimedin C and icariin in Epimedii folium as evaluation indices, the extraction
process of flavonoids in Epimedii folium was optimized based on single factor experiments
such as solid-liquid ratio, molar ratio, moisture content, extraction temperature, and extraction

time, combined with orthogonal experimental design, and the components in the solvent were
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recovered using macroporous resin. Results The deep eutectic solvent formed by choline chloride

and ethanolamine had the best extraction effect. When the molar ratio of choline chloride to

ethanolamine was 1 : 4, the solid-liquid ratio was 0.5 g : 25 mL, the water content was 50%, the

extraction temperature was 70 °C, and the extraction time was 15 minutes, the total extraction rate

was (20.07+0.43) mg/g, and the AB-8 macroporous resin could recover flavonoids in the eutectic

solvent with an average recovery rate of 88.29%. Conclusion Deep eutectic solvents have great

potential in the extraction of active ingredients in traditional Chinese medicine due to their simple

preparation and higher extraction efficiency compared to traditional solvents.

[Keywords ] Epimedii folium; Extraction technology; Flavonoids; Deep eutectic solvent;

Choline chloride; Ethanolamine; Orthogonal experimental design; Macroporous adsorption

resins; Recovery technology; Polysaccharide; Alkaloid
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Table 1. Linear relationship of 4 constituents in Epimedii folium
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HFED Y=1114.039 1X-15.126 6 1.000 0 161.60~5.05
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DESs—7 Hh 1:2
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Figure 2. The effect of different types of DESs
on the total extraction rate of four active

components from Epimedii folium (n=3)
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Figure 3. The effect of different molar ratio
on the total extraction rate of four active
components from Epimedii folium with different
molar ratios (n=3)
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Figure 5. The effect of different solvent volume
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Figure 6. The effect of different extraction
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active components from Epimedii folium (»=3)
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Table 4. Results of range analysis of orthogonal experiment
SEgS A B C D (%) SERICE (mg/g)
1 3 3 2 1 17.671
2 1 3 3 3 19.281
3 3 1 3 2 18.410
4 1 2 2 2 16.451
5 2 3 1 2 19.163
6 3 2 1 3 17.896
7 2 2 3 1 19.184
8 2 1 2 3 18.876
9 1 1 1 1 19.298
K, 18.343 18.861 18.786 18.717
K, 19.074 17.844 17.666 18.008
K, 17.992 18.705 18.958 18.684
R 1.082 1.018 1.292 0.709
=5 EXIRWAENINER
Table 5. Results of variance analysis of orthogonal experiment
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B 1.802 2 0.901 1.873 >0.05
C 2.954 2 1.477 3.070 >0.05
R2E 7.546 2 0.481
WE: Foes (2.2) =19.00,
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Figure 8. The total extraction rate of four active
components from Epimedii folium with different
extraction solvent (n=3)
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e Vil (pg)  FIRCR (%) FIE
1 5618.13 88.34 88.29
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