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design and response surface methodology for
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Abstract Objective: To optimize the extraction process for syringin in peels of Syringa reticulata by central com—
posite design and response surface methodology. Method: Central composite design and response surface methodolo—
gy was used to optimize the extracting process. The main influential factors of extraction efficiency are ethanol con—
centration reflux time and solvent ratio. The conditions of the extraction were evaluated by the total content of syrin—
gin. Multiple linear regression and binomial fitting models were performed with the main influential factors. A two —

order polynomial equation was fitted to the data and resultant model was used to predict the response in the optimal
region. Result: Analysis indicated the optimum conditions of syringin are 46% ethanol 20 fold solvent ultrasonic
extraction 85 minutes . Conclusion: It shows that the optimum process for extracting the syringin in the peels of Sy—
ringa reticulata is simple more convenient and with an higher precision. The procedure developed in this study pro—
vides a theoretical basis for better development and utilization syringe.
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Tab 1 Factors and levels of central composite design

( factors)
X, X, X; ( solvent
(levels) ( ethanol ( extraction ratio)
concentration) /% time /min) / (timeg
-1.682 30. 00 10. 00 12.00
-1 42.20 26.22 15. 65
0 60. 00 50. 00 21.00
1 77. 80 73.78 26.35
1. 682 90. 00 90. 00 30. 00

2

Tab 2 Arrangement and results of central composite design

No. X Xs X3
( content of syringin) /%
1 60. 00 50. 00 21.00 2.435672
2 60. 00 50. 00 21.00 2.346836
3 60. 00 50. 00 21.00 2.473229
4 60. 00 50. 00 21.00 2.410267
5 60. 00 50. 00 21.00 2.497439
6 77. 84 73.78 26. 35 1. 915804
7 77. 84 73.78 15. 65 1. 732776
8 77. 84 26.22 26.35 1. 946050
9 77. 84 26.22 15. 65 2. 132462
10 42.16 73.78 26.35 2.390947
11 42.16 73.78 15. 65 2.559513
12 42.16 26.22 26. 35 2.558747
13 42.16 26.22 15. 65 2. 425882
14 30. 00 50. 00 21.00 2.261552
15 90. 00 50. 00 21.00 1. 274522
16 60. 00 10. 00 21.00 2.318618
17 60. 00 90. 00 21.00 2.497561
18 60. 00 50. 00 12. 00 2.332437
19 60. 00 50. 00 30. 00 2.054177
2.2.3
SPSS 16. 0
14 p>
0.3

Y = 3.363681 - 0.015877X, - 0.000502X, -
0. 006940X,( r =0. 753 p =0. 005)

Y = - 0.011757 + 0.069368X, + 0.002732X, +
0.078982X, — 0.000117X, X, + 0.000042X, X,
0. 000067X, X, — 0.000669X,> + 0.000024X,” -

0. 002186X,>( r =0.957 p=0.001)
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Fig 1 3D Response surface plot showing the effect of extraction time
( X,) and solvent ratio( X5) on the response of the percentage content of

syringin in Syringa reticulate peel( Y)

(N
Fig2 3D Response surface plot showing the effect of ethanol concentra—
tion( X,) and solvent ratio( X;) on the response of the percentage content

of syringin in Syringa reticulate peel( Y)
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Fig1 3D Response surface plot showing the effect of ethanol concentra—

tion( Xl) and extraction time( XZ) on the response of the percentage con—

tent of syringin in Syringa reticulate peel( Y)
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