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Optimization of extraction process of lignans and polyphenols by

ultrasonic wave assisted extraction from Cinnamomum camphora
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Abstract: Response surface methodology (RSM) based on Box
Behnken Design (BBD) was employed to optimize the extraction
conditions including the liquid-to-solid ratio, ultrasonic time, eth-
anol concentration and extraction time. The optimized conditions
were as follows: liquid-to-solid ratio 1 : 22 (g/mL), ultrasonic
time 3 min, ethanol concentration 80% and extraction time 78
min. Under these conditions, the experimental yield of lignans
and polyphenol were 44.89 mg/g, 48.17 mg/g, respectively.
Keywords: Cinnamomum cam phora ( Presl); lignans; polyphe-

nols; ultrasonic wave; response surface methodology
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% 2 Box-Benhnken iRIiEFRERER

Table 2 The program and result of Box-Benhnken experiment design

B2 A B C D RIEHEMGE/ ZMHE/ BREY/ B2 A B C D RIEHEMGE/ ZMAE/ BREY/

(mgeg ') (mg+g ') (mgegH (mg+g ') (mgeg ") (mgeg )
1 —1 -1 0 0 3896 43.26 82.22 6 0 1 1 o0 35.15 41.64 76.79
2 —1 1 0 o0 34.80 40.17 74.97 7 —1 0 —1 0 37.00 42.30 79.30
3 1 -1 0 0 36.77 42.90 79.67 8 —1 0 1 0 36.65 41.67 78.32
4 1 1 0 0 3776 42.30 80.06 9 1 0 —1 0 38.12 44.03 82.15
5 0 0 —1 —1 34,04 41.28 75.32 20 1 0 1 0 34.33 41.03 75.36
6 0 0 —1 1 37.77 42.44 80.21 21 0 —1 o0 —1 35.35 39.43 74.78
7 0 0 1 —1 39.22 42.95 82.17 22 0 —1 o0 1 36.56 44.15 80.71
8 0o o0 1 1 33.94 42.82 76.76 23 0 1 0 —1 37.46 44.30 81.76
9 —1 0 o0 —1 35.76 43.16 78.92 24 0 1 0o 1 35.15 41.30 76.45
0 —1 0 0 1 40.03 44.55 84.58 25 0 0 0 0 44.87 46.90 91.77
11 1 0o o0 —1 42.26 47.36 89.62 260 0 0 0 44.38 46.91 91.29
12 1 0o o 1 34.59 42.34 76.93 27 0 0 0 0 44.68 46.92 91.60
13 0 —1 —1 0  35.94 40.25 76.19 280 0 0 0 44.79 46.91 91.70
14 0 —1 1 0 3347 39.60 73.07 29 0 0 0 0 44.70 46.91 91.61
15 0 1 —1 0 3342 39.26 72.68

£3 KRIEBRERBZEH ANOVASHER'
Table 3 ANOVA analysis of the yield of lignans

JIERWE VIR AWK i Fa Prob>P

155 7 448.95 14 32.07 142.84 <0.000 1%~
A 27.78 1 27.78 123.74  <€0.000 1> *
B 12.42 1 12.42 55.34  <<0.000 1**
C 0.01 1 0.01 0.06 0.797 6
D 30.90 1 30.90 137.62  <C0.000 1> *
AB 7.45 1 7.45 33.20  <C0.000 1**
AC 3.05 1 3.05 13.59 0.002 4 *
AD 40.56 1 40.56 180.68  <C0.000 1**
BC 4.44 1 4.44 19.79 0.000 6 * *
BD 2.14 1 2.14 9.55 0.008 0 * *
CD 21.22 1 21.22 94.52  <€0.000 1* *
A? 57.32 1 57.32 255.32  <£0.000 1* *
B? 158.55 1 158.55 706.21  <<0.000 1* *
C? 162.54 1 162.54 724,00 <<0.000 1% *
D? 69.09 1 69.09 307.73  <<0.000 1* *
. 314 14 022
e 415 2.57 10 0.26 1.80 0.301 0
2 0.57 4 0.14
AR R 452.10 28

T x 7 (P<C0.01),“ x 7 B 3 (P<C0.05) ;R?=0.989 9,
R34=0.972 3,
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Figure 2 Effects of interaction among various factors on total yield from ultrasonic extraction
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Table 4 Ultrasonic assist extraction of lignans, polyphonels and comparison of microwave assist extraction

ik zeian) R S LHER BHE L Tl i N R ZHiGR/

[f] /min [f] /min [f] /min S8 % (g/mlL) J&/°C (mge+g™ 1) (mge+g™ 1)
— 5 — 80 1:26 60 42.69 —
6 — 70 1:50 60 — 35.04
8 I Bl 3 78 80 1:22 — 44.89 48.17
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