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Optimization of the Extraction Technology of Flavonoids Compound in Salvinia natans by Response Sur-
face Analysis
LI Xiao-bin*? CHEN Zhen-bin*? YANG Yang'? LIU Xiao-jiao' > LONG Jia-peng'? DU Xue-yan'? DI Duo-long®
1.State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals Lanzhou University of
Technology Lanzhou 730050 China 2.School of Material Science and Engineering Lanzhou University of
Technology Lanzhou 730050 China 3.Lanzhou Institute of Chemical Physics Chinese Academy of Sciences/
Key Laboratory of Chemistry of Northwestern Plant Resources Chinese Academy of Sciences/Key Laboratory
for Natural Medicines of Gansu Province Lanzhou 730000 China

ABSTRACT OBJECTIVE To optimize the extraction technology of flavonoids compound from Salvinia natans. METHODS Us-
ing extraction ratio and purity as index flavonoids compound was extracted from S. natans by ethanol extraction method. The ef-
fects of 4 factors ethanol volume fraction solid-liquid ratio pH of extract solution extraction temperature on extraction rate and
purity were investigated and optimized and validated by single factor test ethanol volume fraction solid-liquid ratio pH value of
extract extraction temperature extraction time extraction times and response surface methodology. RESULTS The optimal ex-
traction technology was as follows as the mesh of S. natans powder was 60 ethanol volume fraction was 80 solid-liquid ratio
was 1 30 pH value of extract solution was 7 extraction temperature was 40 °C  extraction time was 20 h for 3 times. Under the
optimum conditions the extraction rate and purity of flavonoids compound were 75.75 and 17.56 respectively. CONCLU-
SIONS The target of extracting flavonoids compound efficiently from S. natans has been achieved by the optimized technology.
KEYWORDS Salvinia natans Flavonoids compound Extraction technology Single factor test Response surface methodology
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Fig1l Effects of each factor on extraction rate and purity
A. ethanol volume fraction B. solid-liquid ratio C. pH D. extraction
time E. extraction temperature
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Tab 1 Effects of extraction times on extraction rate and pu-
rity
1 4371 10.71
2 11 56.42 11.05
3 111 82.61 13.56
3 234 60.71 11.58
3 432 74.05 1247
3 243 61.30 11.69
3 324 75.82 13.17
3 342 7444 12.64
3 423 74.85 12.76
3 522 66.54 12.05
3 252 67.97 12.16
3 225 64.69 11.98
1 1
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40 C 3 111
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X X,
pH X, Xs 4 Box-Behnken
2 3
4 5
2
Tab 2 Factors and levels of response surface experiments
-1 0 1
X, 128 130 13
X 35 40 45
Xs pH 6 7 8
X 70 80 90
3
Tab 3 Results of response surface methodology
X X X X

1 -1 -1 0 0 43.18 1397

2 0 0 0 0 76.84 18.42

3 1 0 0 1 65.64 16.65

4 1 0 -1 0 60.66 16.14

5 0 0 -1 1 48.20 1463

6 0 0 0 0 74.54 16.95

7 0 0 -1 -1 47.29 14.36

8 0 0 0 0 75.84 17.86

9 0 0 1 -1 47.43 1448
10 0 1 0 1 49.82 1472
1 0 1 -1 0 45.20 14.01
12 1 0 1 0 56.89 15.34
13 -1 0 0 1 54.95 1511
14 0 -1 -1 0 45.60 141
15 -1 0 1 0 57.87 1557
16 1 -1 0 0 46.28 14.20
17 0 1 1 0 4957 1452
18 0 -1 0 -1 48.08 1457
19 0 0 1 1 5231 14.69
20 0 -1 1 0 42.38 13.85
pal 0 0 0 0 69.83 16.88
2 0 0 0 0 7171 1734
p] -1 0 0 -1 57.55 15.42
p -1 0 -1 0 5277 14.87
% 1 0 0 -1 63.27 1637
% 0 -1 0 1 59.15 1567
7 0 1 0 -1 50.72 15.85
28 -1 1 0 0 54.80 15.03
29 1 1 0 0 60.36 15.96
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Tab 4 Analysis of variance for extraction rate

F P
2610.51 14 186.46 10.13 0.000 1
X 85.23 1 85.23 4.63 0.049 4
X; 100.92 1 100.92 5.48 0.0346
Xa 3 1 3 0.20 0.6577
X, 3 1 3 0.20 06577
XiXe 151 1 151 0.082 07786
XiXs 19.67 1 1967 .07 03189
XiXe 6.18 1 6.18 0.34 05717
XeXs 14.40 1 14.40 0.78 0.3915
XoXe 109.94 1 109.94 597 0.028 4
XXe 3.94 1 3.94 0.21 06508
X! 194.24 1 194.24 1055 0.0058
X2 1313.88 1 1313.88 71.34 0.000 1
Xs 1267.45 1 1267.45 68.82 0.000 1
X¢ 42280 1 422.80 2.9 0.0003
257.83 14 18.42
22376 10 2238 263 0.1824
34.07 4 8.52
286833 2
5
Tab 5 Analysis of variance for purity
F P
37.26 14 2.66 7.69 0.0002
X 183 1 1.83 5.30 0.037 2
X 115 1 115 5.48 0.089 3
Xs 0.009 1 0.009 0.026 0.8737
X 0015 1 0.015 0.042 08397
XiXe 0.12 1 0.12 0.35 0.561 4
XiXs 0.56 1 0.56 1.63 0.2231
XX 0.087 1 0.087 0.25 0.623 8
XoXs 0.15 1 0.15 043 0523 4
XoXe 1.24 1 1.24 3.59 00789
XaXa 0.0009 1 0.000 9 0.002 6 0.960 0
X 291 1 291 8.41 0.0116
X2 1855 1 1855 5361 0.000 1
X 18.25 1 18.25 5274 0.000 1
XZ 5.66 1 5.66 16.34 0.001 2
484 14 0.35
3.16 10 0.32 0.75 06779
1.69 4 0.42
411 2
4 0
1 30.16
40.32 °C pH 7.07 78.34
77.48 1 29.56
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18.07
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Study on the Optimization of Belt Vacuum Drying Technology for Lianhua Qingwen Capsules

SU Hong-ning WANG Yu-feng? LI Chun-rui* LIU Min-yan* LI Xiang-jun’ FAN Wen-cheng® 1.Shijiazhuang
Fourth Hospital Shijiazhuang 050011 China 2.Shijiazhuang Yiling Pharmaceutical Co. Ltd. Shijiazhuang
050035 China

ABSTRACT OBJECTIVE To optimize the key parameters of belt vacuum drying technology for Lianhua gingwen capsules.
METHODS The key impact factors of vacuum drying as drying temperature feed rate and track speed were optimized and veri-
fied using the moisture content of dry extract forsythiaside A and chlorogenic acid as evaluation index. RESULTS The parameters
of optimized vacuum belt drying technology were as drying temperature of 50-60 “C the feed rate of 20 L/h and the track speed of
18 cm/min. The results of 2 verification tests showed that after drying the moisture content of dry extract and the content of forsy-
thiaside A and chlorogenic acid were 4.8 4.6 1.76 mg/g 1.78 mg/g 5.04 mg/g 4.95 mg/g respectively. CONCLUSIONS
The optimized vacuum belt drying technology is stable and feasible.

KEYWORDS Lianhua gingwen capsules Belt vacuum drying technology Drying technology Optimization Moisture Forsythi-
aside A Chlorogenic acid Content
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