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Sennoside B
Lambda:

Response 1

Transform: Power

Forced Terms Intercept

Coefficient t for Ho

Remowved Estimate Coeff=0
cD 0.016 0.55
AD -0.022 -0.79

Backward Elimination Regression with Alpha to Exit = 0.100

Prob > |t]
0.5871
0.4421

AMNOVA for Response Surface Reduced 2F1 Model
Analysis of variance table [Partial sum of squares - Type Ill]

Constant: o
R-Squared MSE
09783 0.013
09776 0.013

Sum of Mean F p-value
Source Squares of Square Value Prob > F
Model 11.54 8 1.44 10924 < 0.0001 significant
A-Temperature 0.46 1 0.46 34.54 = 0.00071
B-Time 10.71 7 10.17 F66.14 < 0.0001
C-Mesh size 0.43 7 0.43 32.43 < 0.0001
D-Solvent Ratio 0.17 17 017 13.00 0.0018
AB 0.062 17 0.062 4.73 0.0417
AC 0.040 7 0.040 3.03 0.0971
BC 0.24 17 0.24 18.54 0.0003
BD 0.044 7 0.044 3.34 0.0826
Residual 0.26 20 0.013
Lack of Fit 0.26 19 0.074 5.62 0.3221 not significant
Pure Emor 2.450E-003 1 Z2450E-003
Cor Total 11.80 28

The Model F-value of 109.24 implies the model is significant. There is only

a 0.01% chance that a "Model F-\ialue” this large could occur due to noise.

(Sennoside B) 1 =+1.69+0.16* A+0.79* B+0.15* C-0.085 * D+0.062* A * B-0.050 * A * C+0.12* B

*C-0.052*B*D (V) dslee
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(Sennoside B) =+0.55257+5.50875E-003* Temperature+9.84208E-003* Time+0.010016* Mesh size-
0.92215 * Solvent Ratio+3.19693E-005* Temperature * Time-1.47059E-004* Temperature * Mesh

size+2.14954E-004* Time * Meshsize-0.030435 * Time * Solvent Ratio (Y) dslas

Design expert 9 ,1zle 5 baw 5 gy el (555 b (55lwsingy o =¥ o)l Jgdr

Constraints
Lower Upper Lower Upper
Name Goal Limnit Limit Weight Weight Importance
Temperature is in range 22 90 1 1 3
Time is in range 5 120 1 1 3
Mesh size is in range 10 30 1 1 3
Solvent Ratio  is in range 0.04 0.1 1 1 3
Sennoside B maximize 071 298 1 1 3
Solutions
Number Temperature Time Mesh size Solvent Ratio Sennoside B Desirability
1 84.00 11977 29.68 0.04 3.00946 1.000 Selected
2 88.95 119.71 20.83 0.05 299182 1.000
3 89.99 11924 28.64 0.04 3.0113 1.000
4 87, 11968 20.79 0.05 2.98761 1.000
5 89.55 117.90 29.24 0.04 3.00247 1.000
6 7742 118.85 29.99 0.04 298173 1.000
7 7251 119.97 29.99 0.04 2.98153 1.000
8 7327 120,00 20.58 0.04 297599 0.998
9 69.89 120,00 30.00 0.04 2.96971 0.995
10 90.00 119.95 30.00 0.06 2.96201 0.992
1 90.00 120,00 30.00 0.06 2.96035 0.991
12 90.00 120,00 30.00 0.07 294641 0.985
13 90.00 120,00 24.58 0.04 294628 0.985
14 60.06 120,00 30.00 0.04 2.92065 0974
15 90.00 120,00 23.00 0.04 291088 0.970
16 89.97 120,00 30.00 0.08 2.90757 0.968
17 90.00 120,00 2243 0.04 2.89793 0.984
18 90.00 120,00 30.00 0.08 289218 0.981
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Abstract

Background: Senna leaf belongs to stimulant laxatives. The laxative effect of this medicinal plant
is because of sennosides, aloe-emodin and dynatron which they all belongs to among anthraquinone
derivatives family and uses to treat constipation, discharge of the intestine before surgery or
abdomen surgeries and tests.

Objective: In this study, different methods of extracting from the Senna plant was compared and
the extraction of the active ingredient, sennoside B, was optimized by using the response level
statistical method.

Methods: For the extraction of Senna extract, various extraction methods, including maceration,
dynamic maceration (stirrer), ultrasound assisted extraction, microwave assisted extraction and
soxhlet extraction using ethanol 96° and 60° as solvent in different times. Regarding to the
meanweights of the extracts and active substance sennoside B, The best method was selected. In the
next phase, the amount of active substance of sennoside B was optimized using the statistical
method of response surface.

Results: Considering the mean weights of the extract and amount of sennoside B, dynamic
maceration (stirrer) method is the most suitable method to obtain senna extract in the industrial
and medicinal extraction. The results of the optimization of the best extraction method
(maceration) showed that when influential variables temperature, time, the ratio of substance to
solvent and filter mesh were 84°C, 119.7 minutes, 0.04 and 29.7 microns, respectively, the
maximum amount of the active substance (3.009%) has been reached.

Conclusion: Finally, it can be concluded that active maceration extraction method (stirrer) is
suggested as one of the best method to obtain senna extract in industry and the output efficiency of
the active substance of sennoside B is affected by introduced optimized conditions mentioned.

Keywords: Senna alexandrina, Extraction, Sennoside B, Stirrer, Response Surface Method
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