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Response Surface Methodology for Optimization of Ultrasound-Assisted Extraction of
Flavonoids from Radix Puerariae

CHEN Ya-wei, ZHANG Yan-ping, ZHOU Dong-ju, ZHOU Hui-yun, CHEN Li-na, YIN Wei-ping
(College of Chemical Engineering and Pharmaceutical Engineering, Henan University of Science and Technology,
Luoyang 471003, China)

Abstract: Response surface methodology was employed to optimize the ultrasound-assisted extraction of flavonoids from
Radix Puerariae. The effects of extraction time, solid-to-liquid ratio, and temperature on the extraction yield of flavonoids were
studied by one-factor-at-a-time method. A regression model for the yield of flavonoids was established using a Box-Behnken
design involving the above three factors at three levels. The results showed that the optimal extraction conditions were as
follows: distilled water as extraction solvent, extraction time of 43 min, solid-to-liquid ratio of 1:10 (g/mL), and temperature of
68 ‘C. Under these conditions, the observed yield of flavonoids was 5.28% in comparison with the predicted yield of 5.36%, and
the relative error was only 1.49%, suggesting that the optimal extraction conditions are reliable.

Key words: Radix Puerariae; flavonoids; ultrasound-assisted extraction; response surface methodology (RSM)
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Fig.1 Effect of various solvents on the yield of flavonoids
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Fig.2 Effect of ultrasound-assisted extraction time on the yield of
flavonoids
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Fig.3 Effect of solid-to-liquid ratio on the yield of flavonoids
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Fig.4 Effect of ultrasound-assisted extraction temperature on the
yield of flavonoids
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Table 1  Scheme and experimental results of response surface design

- AR B kL C Y T
WS i) min (g/mL) W /IC FH5 1%
1 30 18 65 4.60
2 60 1:8 65 4.12
3 30 18 75 3.95
4 60 1:8 75 4.17
5 30 1:6 70 3.45
6 30 1:10 70 5.22
7 60 1:6 70 2.96
8 60 1:10 70 5.00
9 45 1:6 65 2.48
10 45 1:6 75 3.13
11 45 1:10 65 5.33
12 45 1:10 75 5.16
13 45 18 70 4.47
14 45 18 70 455
15 45 18 70 4.49

Wit Design Expert 3R {FACHE S, K NAE S %
AR AT RDE SIS, w A A

Y =—8.0476 — 0.10491A + 0.618475B + 0.33381C +
0.002227AB + 0.002317AC + 0.00474BC — 0.00092A2 —
0.03565B2? — 0.0036C?

&2 BHEITBRTESH
Table 2 Variance analysis of the developed regression equation for
the yield of flavonoids

JIZENRWE PR S5t B F it P fit
et 8.03 9 0.90 151.94 < 0.0001
A 0.12 1 0.12 19.65 0.0068

B 7.38 1 7.38 1255.96 < 0.0001
c 0.16 1 0.16 26.68 0.0036
AB 0.02 1 0.02 3.04 0.1417
AC 0.12 1 0.12 20.58 0.0062
BC 0.01 1 0.01 153 0.2710
A2 0.16 1 0.16 27.15 0.0034
B? 0.08 1 0.08 12.79 0.0159
c? 0.03 1 0.03 5.09 0.0736
s 0.03 5 0.01
KA 0.03 3 0.01 8.10 0.1119
B 8.06 14
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Fig.5 Response surface and contour plots showing the effects of
extraction time and temperature on the yield of flavonoids
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