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Optimization of Ultrasonic-Assisted Extraction of Total
Flavonoids from Pruni Semen by Response Surface
Methodology and Its Laxative Effect on Constipated Mice
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Abstract: Objective: To optimize the ultrasonic-assisted extraction technology of total flavonoids from Pruni
Semen (Yuliren) and to evaluate its laxative effect on constipated mice. Methods: Based on single-factor
experiments, a three-factor, three-level Box-Behnken design coupled with response surface methodology
(RSM) was employed to investigate the effects of ethanol concentration, liquid-to-solid ratio and ultrasonic
time on the extraction yield of total flavonoids. A loperamide-induced constipation model was established in
KM mice, which were randomly divided into six groups (n = 10) and orally administered with total flavonoids

at 50,100 and 200 mg/kg for 14 consecutive days. The time to the first black stool, stool pellet number within
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6 h, fecal water content, small intestinal propulsion rate, and serum levels of motilin (MTL), substance P(SP)
and vasoactive intestinal peptide (VIP) were determined. Results: The optimum extraction conditions were
as follows: ethanol concentration 64%, liquid-to-solid ratio 22 mL/g and ultrasonic time 33 min. Under these
conditions, the verified yield of total flavonoids was (9.71+£0.06) mg/g, with a relative deviation of 0.14%
from the predicted value. The regression model was highly significant (P<0.0001) and the lack-of-fit test was
not significant (P=0.4235), with R? = 0.9958. Compared with the model group, all flavonoid-treated groups
showed significantly shortened time to the first black stool, increased stool pellet number, higher fecal water
content and small intestinal propulsion rate, as well as up-regulated serum MTL and SP levels and down-
regulated VIP level (P<0.05) in a dose-dependent manner. Conclusion: The optimized process is stable and
feasible. Total flavonoids from Pruni Semen exert a marked laxative effect on constipated mice, which may be
associated with the regulation of gastrointestinal neurotransmitters.
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