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Optimization of ultrasound-assisted DES extraction process for ginsenoside

Rb1 and Rd and study on their antioxidant activities
ZHOU Li-wen', PENG Xiao-ming'" , FU Wei-ping”, JU Rui-jun', YANG Si-min",
YAN Xiao-giang', GUAN Jie'
(1.Beijing Key Laboratory of Enze Biomass Fine Chemicals, Beijing Institute of Petrochemical Technology,
Beijing 102617, China; 2.Tsinghua University High School-Daxing, Beijing 102699, China)

Abstract: The extraction process of ginsenosides Rbl and Rd from Panax notoginseng was optimized using deep
eutectic solvent ( DES) assisted ultrasonic technology. The optimal conditions were obtained through single factor
experiments and response surface methodology :betaine/urea DES (molar ratio 1:2) ,addition amount of 9.3% (v/v),
water content 30% , ultrasonic power 500 W ,temperature of 61.2°C ,time 9. 8 min,and solid-to-liquid ratio 1:20 g/mL.
Under these conditions, the yields of ginsenosides Rbl and Rd were 36.07 £0.16 mg/g and 8.93+0.05 mg/g,
respectively , which were 41. 75% and 55. 69% higher than those obtained using the traditional ethanol reflux method.In
vitro antioxidant experiments showed that the scavenging rates of 4 g/L extract on DPPH and ABTS" radicals were
79.21% and 95. 59% ,respectively, and the total reducing power (0.759) was close to that of the vitamin C control
group (0.972) .Molecular simulation revealed that ginsenoside Rd had a stronger hydrogen bonding interaction with DES
(binding energy —265 kJ/mol) .This study provides a theoretical and practical basis for the efficient and green extraction
of ginsenosides and their subsequent development.

Key words: ginsenoside Rbl; ginsenoside Rd; deep eutectic solvent; optimization of extraction process;

antioxidant activity ; molecular simulation
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=L MR AR BOR N 45,005 mg/g, R AR
2% (RSD) K 0. 260%
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144.59
86.52
28.46

-29.61
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