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Optimal Extraction of Effective Constituents from Schisandra sphenanthera
by Central Composite Design /AResponse Surface M ethodology
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(1. Huzhou Normal University, Huzhou 313000, China;
2. College of Pharmaceuticals & Biotechnology, Tianjin Uniwersity, Tianjin 300072, China)

[ Abstract] Objective: To investigate the optimal extraction process of effective constituents from Schisandra
gohenanthera by central composite design/response surface methodology. Method: Independent variables were
ethanol concentration, reflux time and the volume ratio of material to solvent, dependent vanable wes extraction rate
of schisandrin A. Linear and nolinear mathematic models were used to estimate the relationship between
iIndependent and dependent variables. Response surface methodology was used to optimize the process of extraction.
Prediction wes carried out through comparing the observed and predicted values. Result: It was showed that the
regression coefficient of second-order quadratic model was as high as 0. 956 5. The optimum conditions of extraction
process were 62% ethanol, 2.5 hours for reflux, 11.20 fold solvent and 2 times for extraction. Bias between
observed and predicted values was 1. 22% . Conclusion: The observed values and predicted one are close to each

other, which proved the optimum model is reasonable and predictive.
[ Key words] Shisandra sphenanthera; schisandrin A; Central composite design/response surface
methodology; extraction process

Shisandra sphenanthera Rehd. Et wills.

[ ] 20100313(001) (1]
, Tel: 15868257436, E-mail: Tdxiao427 @
yahoo. com. ¢cn

[ 1 : , , Tel: 022-27401186, [2]

E-mail: Yunhuiz1186@ yahoo. com cn ] ]
( central composite design)

22-



16 10 Vol. 16, No. 10
2010 8 Chinese Joumal of Experimental Traditional Medical Formulae Aug. , 2010
(factorial design) : ( star point) : 21.2 : 5

( central point) : : : RSD
; : 1.51%
: 21.6 0.1 g,
; , e , 2.1.2 , 0,2,
, , 4,8,12,24 h 10 pL, :
, RSD 1.74%, 24 h
el 21.7 0.1 g,
1 5 , 21.2 ,
LC-6A , SPD-6AV : 10 pL, :
, LC-6A , ANASTAR : RSD 1. 59%
DK-98-1 ( 2.1.8
) ; AL-204 ( Mettler-Toledo 6 ( 74.82 pg),
) : 80% , 100% , 120%
( , , 2.12 , 10 L,
0764200107) ; ( ) ;
( , ) 99.21%,RSD 1. 3%,
2
21 21.9
21.1 , 2.12
7. 10 mg, 10 mL , , , 10 pL,
21.2
40 : 0.1 g, , _ (mg- g ) x / ()
: 20 mL, , 30 ng- g°
min, : 0.45 pm 22
| 0.2 22.1
! | [7]
21.3 Spherisorb ODS C18( 4. 6 nm x
150 mm, 5 pm) ; - (75 25); ’ ’
1.0 mL min 254 nm( ) ; ’ 2
10 pL ’ ’
21.4 : ' 1
: 7.10, 17.75, 35.50, 71.00, . 2
142.00,284.00 mg L ' : 10
ML, , ,
, , -1.732 -1 0 +1 +1.732
Y =5015.5C + 8526.8 (r = Xy ) 1% 50.00 58.45 70.00 8155  90.00
0.999 9) , 7.10 284.00 mg L ' . ) i o s o e 13
215 0.1 0, X5( )/ 6 7.69 10 12. 31 14
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2
Y =60. 260 - 2. 406X, +5. 250X, +3. 589X, - 2. 701X12 +
No Xl X2 X3 2 2
1% 2.039X,” +3. 431X,” - 2. 793X, X, +3. 745X, X, + 8. 417X, X,,
1 -1 1 o1 66. 30 R=0.956 5( P <0.01), 3
2 +1 -1 -1 53. 53 ;
3 -1 +1 -1 60. 31 ,
4 +1 +1 -1 48.51 , ,
5 -1 -1 +1 43. 28
1 -1 1 7.
6 * * 5 63 1] ] Xl! X21
7 -1 +1 +1 83. 10 , , ,
8 +1 +1 +1 74. 14 Kay Xi7y X Xs 3 '
9 -1.732 0 0 59. 25 X1 Xs X2 Xs ’
10 +1.732 0 0 50. 88
11 0 - 1.732 0 61. 15 2.2.3 :
12 0 +1. 732 0 77. 42 2 , 3
13 0 0 -1.732 67. 47
14 0 0 1.732 79. 45 ..
* Minitab ( 1 3)
15 20 0 0 0 60. 26
2272 ’ X, - 0.75, %,
0.61, X;:0.52, 62 %
2 11.20 ,
Y =62.199 - 2. 406X, +5. 250X, +3. 589X;, R=0.574 4, 3.00 h
F(3,16) =2. 63(P >0.05)
3
bo bl 2 b3 b4 b6 b6 b7 8 b9
60. 260 - 2. 406 5. 250 3.589 - 2.701 2.039 3.431 -2.793 3.745 8.417
1. 662 1.088 1.088 1.088 1.026 1.026 1.026 1.440 1.440 1.440
t 36. 250 -2.210 4.824 3.298 - 2.632 1.988 3.344 -1.940 2.601 5. 847
P 0. 000 0. 052 0. 001 0.008 0. 075 0.015 0.007 0.081 0.026 0.000
, 30 g
5 11.20 62 %
2 3.00 h,
, 4 5
4 %
No RSD 1
1 70.84
2 71.59
3 68. 52 70. 39 1.667
4 70.11
5 70.93
5 %
2
69.53
70.39 3
1.22

24-



Chinese Joumal of Experimental Traditional Medical Formulae

Vol. 16, No. 10
Aug. , 2010

10

65. 01%

Minitab

R 0.956 5,

70%
2 h,
2

2010

L (3*)

3

[1]

[2]

[3]

[4]

[ 5]

[ 6]

[7]

[ 8]

[9]

120 [J.

2004, 13(8) :1044.

[J.

Branchu S, Forbes R T, York P, et al.

, 2000,27(5) : 292.

A central

composite design to investigate the thermal stabilization of
lysozyme[ J] . Pharm Res, 1999, 16( 5) : 702.

18: 126.

[J.
26.

2006,32( 3) : 572.

[J-
.HPLC

[J.

860.

[J.

[J.

, 2003, 5: 74.

, 2004, 35(5) : 529.

[J].

WWW. syfjxzz. com

, 2006,

,2009, 15(9) :

, 2009, 31( 6) :

25-



