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Cinnamomum camphora leaf
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Abstract; An efficient microwave assisted extraction procedure for the
lignans from the leaves of Cinnamomum cam phora was investigated
and optimized. Response surface methodology (RSM) based on a
three-level four-factor Box Behnken Design (BBD) was employed to
optimize the extraction conditions. The best extraction conditions
were as follows: microwave time 5 min, ratio of material to ethanol
1:26 (g/mL), ethanol concentration 80% , microwave temperature
60 °C. Under the optimization conditions, the experimental yield of
lignans was 42.69% , which was well matched with the predictive
yield of 42.95%.
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Figure 1  Effect of solid-to-liquid ratio on the

extraction of lignans (n=3)
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Effect of ethanol concentration on the

yield of lignans (n=3)
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Figure 4 Effect of microwave temperature on the
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Table 1 Factors and levels of response surface experiment
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Table 2 Experimental design and responses values for

response surface analysis

wws A b A%/
(mg-g 1)
1 —1 —1 0 0 38.86
2 —1 1 0 0 40.96
3 1 —1 0 0 40.81
4 1 1 0 0 41.61
5 0 0 —1 —1 38.60
6 0 0 —1 1 41.03
7 0 0 1 —1 39.65
8 0 0 1 1 41.98
9 —1 0 0 —1 39.28
10 —1 0 0 1 41.13
11 1 0 0 —1 40.66
12 1 0 0 1 42.13
13 0 —1 —1 0 39.18
14 0 —1 1 0 40.97
15 0 1 —1 0 40.81
16 0 1 1 0 41.82
17 —1 0 —1 0 38.91
18 —1 0 1 0 40.87
19 1 0 —1 0 41.08
20 1 0 1 0 41.40
21 0 —1 0 —1 38.65
22 0 —1 0 1 41.24
23 0 1 0 —1 41.08
24 0 1 0 1 42.08
25 0 0 0 0 42.51
26 0 0 0 0 42.54
27 0 0 0 0 42.45
28 0 0 0 0 42.49
29 0 0 0 0 42.97
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Table 3 Analysis of variance table

TR AME I Eobis Ff P Wt

TR 14 44.970 3.210 42.370 0.000 1
A 1 4.920 4.920  64.840 0.000 1
B 1 6.240 6.240  82.260 0.000 1
C 1 4.180 4,180  55.110 0.000 1
D 1 11.350 11.350  149.720 0.000 1
A? 1 5.850 5.850  77.190 0.000 1
AB 1 0.420 0.420 5.570  0.033 3
AC 1 0.670 0.670 8.870 0.010 6
AD 1 0.036 0.036 0.480 0.508 3
B? 1 5.290 5.290  69.850 0.000 1
BC 1 0.150 0.150 2.010 0.178 5
BD 1 0.630 0.630 8.340 0.0119
C3 1 8.210 8.210  108.250 0.000 1
CD 1 2500E—003 2.500E—003 0.033 0.858 5
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Figure 5 Response surface and contours showing the effect

of the microwave time, liquid-to-solid ratio on the

response yield
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Figure 6 Response surface and contours showing the effect
of the microwave time, ethanol concentration on
the response yield
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