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Optimization of Extraction Technology for Total Alkaloids from Uygur Medicine Capparis spinosa Fruit by
Central Composite Design-Response Surface Methodology
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ABSTRACT OBJECTIVE: To optimize the extraction process of total alkaloids from Uygur medicine Capparis spinosa fruits.
METHODS: The ethanol concentration and amount, extraction time as independent variables, and the content of total alkaloids
from C. Spinosa fruits (oxyneurine as control) as dependent variable were regressed multiple linearity and fitted by binomial expres-
sion using Design-Exepert 8.0.5 statistical software. Response surface methodology was used to optimize the extraction process.
Meanwhile, predicted and measured values were compared. RESULTS: The correlation coefficient R* fitted by binomial expression
was equal to 0.955 8, and regression equation was good in representativeness. The optimum extraction progress was as follows:
10-fold 90% ethanol, extracting for 2 times, lasting for 1.5 h each time. After 5 times of validation tests, the content of total alka-
loids from C. spinosa fruits extracted by optimal extraction technology was 77.99 mg/g (RSD=0.95% , n=5), and bias ratio was
lower than 2% , compared with predicted value of 78.33 mg/g. CONCLUSIONS: The extraction technology of total alkaloids from
C. spinosa fruits optimized by central composite design-response surface methodology is simple and reliable with high precision and
good predictability.
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Tab 1 Factor and levels of central composite design

AF X, ZRIRBUYE (%)X, AR X, FERO T ()

—1.682 81.59 6.64 1.16
-1 85.00 8.00 1.5
0 90.00 10.00 2
1 95.00 12.00 25
1.682 98.41 13.36 2.84
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Tab 2 Program and results of central composite design

s X, X X B, me/g
1 85.00 8.00 15 67.38
2 95.00 8.00 15 70.81
3 85.00 12.00 15 69.28
4 95.00 12.00 15 74.82
5 85.00 8.00 25 68.33
6 95.00 8.00 25 70.47
7 85.00 12.00 25 67.82
8 95.00 12.00 25 74.04
9 81.59 10.00 2.0 63.01
10 98.41 10.00 2.0 69.22
1 90.00 6.64 2.0 70.79
12 90.00 13.36 2.0 7731
13 90.00 10.00 1.16 74.98
14 85.00 10.00 2.84 79.07
15~20 90.00 10.00 2.0 78275

TE:15~20 N A, 25 R P
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Tab 3 ANOVA analysis for regression model

AR SR TR F syl F P
fi 433.85 9 4821 24.03 <0.000 1
X, 56.48 1 56.48 28.16 0.000 3
X, 29.10 1 29.10 14.51 0.003 4
X 2.02 1 2.02 1.01 03396
XX 4.79 1 479 2.39 0.1533
XX 0.047 1 0.047 0.023 0.882 0
XX 1.02 1 1.02 0.51 0.493 1
X? 311.86 1 311.86 155.46 <0.000 1
X’ 49.13 1 49.13 24.49 0.000 6
X’ 9.10 1 9.10 4.54 0.059 0
B 20.06 10 2.01

R 18.64 5 3.73 13.10 0.006 7
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Fig 1 Contour and response surface plot of the effect of X;

and X: on the extraction rate of total alkaloids
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extraction rate of total alkaloids
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Fig 3 Contour and response surface plot of X, and X; on the

extraction rate of total alkaloids
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