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Optimization of total flavonoids extraction process from Hippophae
rhamnoides L. leaves based on response surface methodology
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ABSTRACT: Objective To determine the optimal process parameters for ultrasound assisted extraction of total
flavonoids from Chinese Hippophae rhamnoides L. leaves using Box-Behnken design response surface methodology, and
investigate its in vitro antioxidant activity. Methods The flavonoid extraction process of Chinese Hippophae rhamnoides
L. leaves was optimized by one-way test (solid-liquid ratio, ethanol concentration and ultrasound time) and response surface
test. Results The results showed that the suitable process parameters for extracting flavonoids from the leaves of the
Hippophae rhamnoides L. were determined as follows: Solid-liquid ratio of 1:14 (g:mL), ethanol concentration of 69%, and
ultrasound time of 19 min. Under these process conditions, the maximum amount of flavonoids extracted was reached at
3.876 mg RE/g. In addition, the total phenolic content of the ultrasound-assisted extracted Hippophae rhamnoides L. leaves
was 4.457 mg GAE/g and showed strong 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging capacity and ferric ion
reducing antioxidant power (FRAP). Conclusion The preferred process is stable and feasible, and the extract has good in
vitro antioxidant activity, which provides certain theoretical basis for the development and utilization of Hippophae
rhamnoides L. leaves in China.
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Fig.l1 Effects of solid-liquid ratio on the extraction of flavonoids
from Hippophae rhamnoides L. leaves
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Fig.2 Effects of ethanol concentration on the extraction of
flavonoids from Hippophae rhamnoides L. leaves
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Table 3 Significance analysis of regression equation coefficients
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Fig.4 Effects of interaction of various factors on the extraction amount of flavonoids
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