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Abstract: The extraction technology for rosmarinic acid from Salvia prattii Hemsl. was optimized by single factor tests
and response surface analysis. The content of rosmarinic acid was determined by HPLC and the extraction yield of rosma—
rinic acid was used as the investigation index. In order to obtain the maximum of extraction yield of rosmarinic acid three
main factors including ratio of solid to liquid extraction time and concentration of ethanol were selected through single
factor tests and further optimized using response surface analysis with Box-Behnken design. As a result a quadric regres—
sion equation for predicting the yield of rosmarinic acid was established. The optimal exiraction conditions were deter—
mined to be: 1:15 as ratio of solid to liquid 40% of alcohol as extraction solvent and extract for 50 min. Under these
conditions the extraction yield of rosmarinic acid was 12. 30 mg/g. The optimal extraction condition was proved to be
stable and feasible for the extraction of rosmarinic acid from S. prattii.
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° 5 0 4 4 12.27
2.3 6 0 4 I 9.99
2.3.1 rmpE@s R 7 0 ! 4 11.36
A 8 0 1 1 9.87
A 9 4 0 4 9.24
Lo 10 I 0 | 10.81
1 Box-Behnken 11 1 0 1 4.78
Table 1  Factors and levels of Box-Behnken design 12 1 0 1 10.04
X,/ X,/ X3/ 13 0 0 0 11.38
Level Solid to Extraction Ethanol
] liquid ratio time concentration 14 0 0 0 10.71
4 10 40 20 15 0 0 0 4.63
15 50 40 3
1 20 60 60 Table 3 Analysis of variance of regression equation
F P (Prob>F)
2.3.2 "fﬂ/ﬁ Iﬁ]éj\#ﬁ‘ 4,:;__% Parameter df SS MS F value P value
. 3. %
Box-Be- X, 1 6.133  11.133  87.908  0.0018
hnken X, 1 7.021 7.021  70.906  0.0037
2, X5 1 16.035 6.035 90. 446 0.0003
Design-¥xpert7. 0 2 X, * X, 1 4971 6.971  108.103  0.0022
Y =-7. 71817 + X;* Xy 1 7.557 6.557 62.310 0.0018
0.75745 x X1 + 0. 38609 x X2 + 1. 49770 x X3- X, X, i 3914 8,914 76.619 0.0059
0. 00075875 x X1 x X2 + 0. 0008375 x X1 x X3- )
Xj 1 7.746 7.746 71.873 0.0053
0.0016125 x X2 x X3-0.00777042 x X12-0. 00122385
X3 1 10.210  12.210  96.103  0.0025
x X22-0. 094698 x X32
3 X§ 1 19.543 12.543 72.124 0. 0005
3 Model 9 79.693 8.47 74.477 0.0070
Lack of fit 3 0.162 0.018 0.12 0.9024
Rz —0.9897 Pure error 4 1.656 0.44
98.97% Cor. Total 16 86.249
R? 0.9897
o F
3
(X5) > (X;) >
(X))
2 Box-Behnken
Table 2 Box-Behnken design and response values %) ‘ 50\45\40 10/012/5
A:HF ] (min) VBB
N X, X, X3 Extraction yield of
o rosmarinic acid ( mg/g) 2
1 4 4 0 12.30 Fig. 2 Response surface plot showing the effects of extrac—
2 1 1 0 4.80 tion time and solid-iquid ratio on extraction yield of

3 1 4 0 4.36 rosmarinic acid
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Fig. 3 Response surface plot showing the effects of extrac—
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Fig. 4 Response surface plot showing the effects of soliddiq—

uid ratio and ethanol concentration on extraction yield

of rosmarinic acid
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