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Study on Optimization of Ultrasonic-assisted Extraction of Total
Flavonoids from Rubus corchorifolius L. f by response Surface Analysis
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Abstract ; Response surface methodology (RSM ) was applied to optimize ultrasonic-assisted extraction process of total fla-
vonoids from Rubus corchorifolius L. f. Based on single experiments, extraction times, the concentration of ethanol and ul-
trasonic temperature were selected for Box-Behnken central composite design. RSM was employed to study the effect of
these factors on the yield of total flavonoids. The results indicated that the optimal process conditions were to extract 2

times,76% of aqueous ethanol, with 44 °C of ultrasonic temperature. Under these optimized conditions, the extraction

yield of total flavonoids was up to 12.39 mg/g.
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Table 1  Factors and levels in the central composite design
JKF Level
[K 2 Factor
-1 0 1
PEREL(A) 1 2 3
LBFHRIZ(B)/ % 65 75 85
IR (C)/ C 30 40 50
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Fig. 1  Effect of extraction times on extraction yield of total

flavonoids
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Fig. 3 Effect of ratio of solid to liquid on extraction yield of

total flavonoids
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Fig. 4  Effect of temperature on extraction yield of total flavonoids
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Table 2 Box-Behnken experimental design and the results of these experiments

e - - e S Tt SR AR
e IR LR I e Yield of to?f?l?{einnidi
No. Extract times( A) Alcohol concentration(B)  Ultrasonic temperature( C) ’ (mg/g) )
t=l
1 1 0 8.13
2 1 0 7.10
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3 1 0 1 9.76
4 0 1 1 9.76
5 0 -1 1 8.88
6 -1 1 0 7.01
7 0 0 0 11.78
8 -1 0 1 8.86
9 -1 0 -1 6.93
10 0 -1 -1 7.76
11 -1 -1 0 7.12
12 0 0 0 11.98
13 0 0 0 12.03
14 0 1 -1 7.06
15 0 0 0 11.93
16 0 0 0 12.12
17 1 0 -1 8.15
®3 BMEZRESTGEENTEST
Table 3 Analysis of variance( ANOVA ) for the fitted quadratic polynomial model
Ti 2 A 7 A F i w5 F{H P B
Sources of variance  Sum of squares Freedom Mean square F value P value Significance
Model 69.31 9 7.7 125.29 < 0.0001 significant
A 1.29 1 1.29 21.04 0. 0025 -
B 0.16 1 0.16 2.54 0.1553 -
C 6.78 1 6.78 110.35 < 0.0001 B
AB 0.32 1 0.32 5.22 0.0562 -
AC 0.025 1 0.025 0.41 0.5434 B
BC 0.63 1 0.63 10.2 0.0152 -
A2 22.96 1 22.96 373.46 < 0.0001 -
B2 24.12 1 24.12 392.35 < 0.0001 -
C2 7.18 1 7.18 116.8 < 0.0001 -
R 0.43 7 0.061 - - -
JAPE 0.21 3 0.069 1.25 0.4022 insignificant
afiiR 2z 0.22 4 0.055 - B B
= 69.75 16 - - - -

T TP <0.01, 2R B
*.P<0.05, %582, R*=0.9938
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Fig. 5 Response surface plots of mutual influences of extraction conditions on the extraction yields of total flavonoids
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