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Optimization of Extraction Technology by Response Surface
Methodology and Preliminary Structural Characterization of the
Composition in Flavonoids from Artemisia capillaris
FENG Yi-fei, LI Wen-zhao* , WANG Zhao-ran,ZHANG Sha-sha, WANG Qiang, CAO Zhuang

(College of Food Engineering and Biotechnology, Tianjin University of Science and Technology , Tianjin 300457 , China)

Abstract; The ultrasound — assisted extraction technology of the flavonoids from Artemisia capillaris was optimized and its
structural characterization of the composition were studied in this paper.On the basis of investigating the effect of extraction
time , extraction temperature , ethanol concentration and liquid—to— material ratio on the yield of the flavonoids from Artemisia
capillaris ,the Box—Behnken response surface method was used to optimize the extraction process,and the prediction model of
two polynomial regression equations was simulated. The compounds in extract purified by NKA -9 resin were identified by
FT-IR and LC - MS. As a result, the optimal extraction process was as follows: extraction temperature of 61 °C , ethanol
concentration of 48% ,liquid—to—material ratio of 30: 1 (mL: g).Under these conditions, the total flavonoids content was 24.89
mg/g.By comparing the FT-1IR spectra of the purified extracts of Artemisia capillaris and the standard rutin, it showed that
vibrational absorption peaks of C = C,hydroxyl group, phenolic hydroxyl group and other characteristic functional groups were
found in the purified extracts of Artemisia capillaris ,which indicated that the extracts had the typical structure of flavonoids and
the existence of rutin monomers.LC—MS was used to analyze the constituents of flavonoids in the extract.It was inferred that the
extract contained rutin, hyperin, isoquercetin , isorhamnetin-3-0-glucoside and diosmin by comparing m/z value and retention
time.The optimal extraction process of total flavonoids from Artemisia capillaris which were established by the regression data
model of response surface methodology was practical and effective.lt was also found that the extracts might contain rutin,
hyperin, isoquercetin, isorhamnetin — 3 — O — glucoside and diosmin, which can provide reference for the further study of the
extract of Artemisia capillaris.
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Table 1

Factors and levels in response surface analysis
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Fig.1 Effect of time,temperature ,ratio of liquid to solid, concentration ethanol on the extraction yields
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BC 0.4 1 0.4 11.03 0.0128 ®
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5k 0.084 7 0.037
R 0.068 3 0.023 0.48 0.7149
ZhiRIE 0.016 4 0.047
Iyl 33.99 16
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Fig.3 Infrared spectra of rutin and flavonoids from Artemisia capillaris
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Table 4  Analysis of LC-MS

5 Tr N MS MS2 SRS HEE
1 28.4 610 611.19 302.68 I=lE
2 29.1 464 465.17 302.66 a4 SER
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4 384 478 479.2 316.93 BRAE-3-0-H A
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ol 4o FEFEFERL 0 d 458 Pk sl A s ith 3R 3 R 09 B 2R 9k 80
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Fig4 Liquid chromatogram of flavonoids
from Artemisia capillaris
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