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Optimization of Extraction of Camptothecin From Camptotheca acuminata
Fruits by Response Surface Methodology
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Abstract : The ethanol extraction technology of camptothecin from Camptotheca acuminata fruits was optimized. Based on
single-factor experiments and response surface analysis,the optimal extraction conditions were determined to be ; ethanol
concentration of 88.53% (v/v) ,liquid-to-solid ratio of 21.4: 1,leaching time of 2.23 h, extraction temperature of 40
°C. Under these conditions, the total extraction yield of camptothecin reached up to 0. 847 mg/g (dry weight) by a series

of industrial extraction & purification processes subsequently. This study offered an important experimental reference for

further developments and utilizations of C. acuminata.
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Table 1  Condition of single factor experiments for ethanol extraction
ESES AR R AR HE &t
Factor Single-factor experimental condition Fixed boundary condition
5 Ethanol concentration( v/ v) 80 85 95 100 20: 1 Wkkt 40 CiE4E2.0 h
WEHHE Liquid-solid ratio( mL: g) 10: 1 15:1 20:1 25:1 30: 1 90 % 2, 40 CEH:2.0 h
R Temperature( °C) 20 30 50 60 90 % £, 20: 1 Wkt 242 2.0 h
fif ] Time (h) 0.5 1.0 1.5 2.0 2.5 90 % Z,BE 20: 1 Wikt 40 C
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Table 2 Factors and levels of RSM experiment

K £ Factors

KA

Level A LRERIE B kL C FRHUR A
Ethanol level (v/v) Liquid solid ratio ( mL: g) Time (h/t)
-1 85 15:1 1.5
0 90 20:1 2.0
1 95 25:1 2.5
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Fig. 1 HPLC chromatogram of camptothecin standard ( A) and sample (B)
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Fig.2 Effects of ethanol concentration (A), liquid; solid ratio (B) , temperature (C) and time (D) on the extraction yield of

camptothecin
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Table 3  Results of RSM experiments

G R Factor Ehw R
No. A(v/v) B(mL: g) C(h) Camptothecin content( mg/g)
1 0 0 0 0.817
2 1 1 0 0.769
3 1 0 -1 0.716
4 0 0 0 0.818
5 -1 1 0 0.793
6 0 0 0 0.817
7 -1 -1 0 0.785
8 0 1 -1 0.763
9 0 -1 -1 0.728
10 1 -1 0 0.744
11 1 0 1 0.746
12 -1 0 1 0.808
13 0 0 0 0.817
14 0 0 0 0.818
15 0 -1 1 0.802
16 0 1 1 0. 805
17 -1 0 -1 0.719
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Xt b 3 S 8 48 R A 0 L AT, AR O 22
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Table 4 ANOVA of regresion models

T2 HUR JSWiE A 5 F {E P {H
Source Sum of Squares df Mean Square F Value P value
[A] J9 45 7% Model 0.022 9 2.495 x 103 3205.03 < 0.0001

A 2.11 x10° 1 2.11 x10° 2713.3 < 0.0001
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B 6.30 x 10 1 6.30 x10™* 809.33 < 0.0001
C 6.90 x 107 1 6.90 x 107 8866. 4 < 0.0001
AB 7.225 x10° 1 7.23 x107 92.8 < 0.0001
AC 8.702 x 10* 1 8.70 x 107 1117.75 < 0.0001
BC 2.56 x10™* 1 2.56 x10™* 328.81 < 0.0001
A? 5.44 x107 1 5.44 x107 6989.33 < 0.0001
B2 3.19 x10* 1 3.19 x10* 409.33 < 0.0001
c? 4.93 x10° 1 4.93 x10° 6325.43 < 0.0001

5% 7% Residual 5.45 x10°° 7 7.79 x 107

M Lack of Fit 4.25 x10°® 3 1.42x10° 4.72 0.0839

4fii5 2% Pure Error 1.20 x 10 4 3.00 x 107

BiR2% Cor Total 0.022 16
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Fig. 3 Response surface plots showing the cross interaction among three factors (BC,AC,AB)
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