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Optimization of Extraction Process of Total Flavonoids from Dracocephalum Moldavica L. of Inner
Mongolia and Analysis of Its Antioxidant Components

CHEN Li', CAO Xingyue', WANG Zhanli?>, HE Yanling'*, JIN Min'"(1.School of Public Health, Baotou Medical
College, Inner Mongolia University of Science and Technology, Baotou 014040, China; 2.Inner Mongolia Key Laboratory of
Disease-Related Biomarkers, Baotou 014040, China)

ABSTRACT: OBJECTIVE To optimize the extraction process of total flavonoids components from Inner Mongolia
Dracocephalum moldavica L., and to analyze its antioxidant active ingredients. METHODS Single factor test combined with
response surface method was used to optimize the extraction process. DPPH free radical scavenging experiment, ABTS free
radical scavenging experiment, hydroxyl free radical inhibition experiment and superoxide anion free radical inhibition
experiment were used to screen the antioxidant active components of the extract. The antioxidation active parts were analyzed by
high performance liquid chromatography-electrospray ion source-ion trap-time of flight mass spectrometry(LC-MS-IT-TOF).
RESULTS The optimum preparation conditions were as follows: extraction temperature of 67 ‘C, volume percentage of
ethanol 63%, solid-liquid ratio of 1:58, total flavonoid content of 4.77% in the extract. The antioxidant activity of the total
flavonoids in Dracocephalum moldavica L. was ethyl acetate, which mainly contained rosmarinic acid, methyl rosmarinate,
luteolin, apigenin, apigenin-7-O-f$-D-glucoside and other chemical components. CONCLUSION The preparation method of
total flavonoids of Inner Mongolia Dracocephalum moldavica L. is established for the first time. The method is simple and easy
to operate, and rich in flavonoids. The ethyl acetate extract in total flavonoids in Dracocephalum moldavica L. is the main
antioxidant components, containing a variety of flavonoids.
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Fig. 1 Effects of extraction temperature, ethanol volume percentage, solid-liquid ratio and extraction time on the content of

total flavonoids

v E AR FH 22 2023 4F 5 55 40 555 o

Chin J Mod Appl Pharm, 2023 May, Vol.40 No.9 - 1189 -



3.2 R AU IR A5 R Ry T
Design-Expert 8.0.6 F2/7#i BT Box-Behnken 3
KR 3 KPR Bt 545 R L 3, J5
22T WL 4,

% 3 Box-Behnken " iz @ik o % it B & &
Tab. 3 Scheme and results of Box-Behnken response
surface design
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Fig. 2 Response surface diagram of each factor

A-Effect of solid-liquid ratio and extraction temperature on total
flavonoids content of Dracocephalum moldavica L.; B—effect of
solid-liquid ratio and ethanol volume percentage on total flavonoid
content of Dracocephalum moldavica L., C—effect of extraction

temperature and ethanol volume percentage on total flavonoid content of
Dracocephalum moldavica L..
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Tab. 5 Contents of total flavonoids and total phenols of
different active components(x s , n=3)
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Tab. 6 Free scavenging ability of active components(x £ s , n=3)

AN EPE ) DPPH & BRAE S ABTS 7EBREES FRHEH AR RR AR A B T A B A ER AR T
TR PR AT 6.60£0.07 7.81£0.12 77.35+1.57 27.35+1.21
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R LRI M A 76.63+1.89 97.99+1.98 100.41+1.99 98.41£1.57
IE T RIS PR A3 38.30+1.65 59.19+1.87 100.20+1.81 89.20+1.94
T HERER R 42.15%1.55 64.76+0.25 39.43+1.43 52.43+1.06

RT BEZRAMNTE RS8R I L8R B AL F R 4 LC-MS-IT-TOF 447 4 &
Tab. 7 Results of LC-MS-IT-TOF analysis of chemical constituents of ethyl acetate extract of the antioxidant active

components in Dracocephalum moldavica L.
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