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Optimization of Ultrasonic Extraction of Total Flavonoids from Coreopsis Tinctoria Nutt. Using Response
Surface Methodology

HUANG Han, ZENG Lingjie*, MO Yuncai, FENG Hongyao, LIAO Suxi, GUO Yumei, LI Zhenhua(Guangdong
Pharmacy University, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To optimize ultrasound extraction technology of total flavonoids from Coreopsis tinctoria Nutt..
METHODS With the content of total flavonoids as index, effects of ethanol concentration, solid-liquid ratio, ultrasonic time
and temperature on extraction technology were investigated by single factor tests and Box-Behnken response surface
methodology. RESULTS Optimum ultrasound extraction technology was as following: ultrasonic extracted 34 min with 40
times of 65% ethanol to the herb at 62 °C. Under these conditions, the average extraction rate of flavonoids was 207.32 mg-g™'
(RSD=1.45%), which was very close to the predicted value of 208.81 mg-gfl. CONCLUSION This optimized technology is
stable and feasible to provide a basis for development and application of total flavonoids in Coreopsis tinctoria Nutt..

KEY WORDS: Coreopsis tinctoria Nutt.; total flavonoids; ultrasonic extraction; single fator test; Box-Behnken response surface
methodology
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Tab. 1 Factors and levels of response surface methodology
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Fig. 1 Effect of volume fraction of ethanol on the extraction
rate of flavonoids
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Fig. 2 Effect of ratio of material to liquid on the extraction

rate of flavonoids
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Fig. 4 Effect of extraction time on the extraction rate of

flavonoids
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Tab. 2 The experimental scheme and results of central
composite design

g A ZEE  BRWEH CHEIL DRI FRELE/
RS H/%  gmL™ B El/min & EE/C mg-g”
1 1 0 -1 0 182.39
2 0 0 -1 -1 175.93
3 -1 -1 0 0 178.31
4 1 0 1 0 198.11
5 0 0 0 0 203.70
6 0 -1 0 -1 177.20
7 1 0 0 1 192.82
8 0 -1 0 1 179.92
9 1 -1 0 0 186.72
10 -1 1 0 0 184.31
11 0 1 1 0 191.43
12 0 0 0 207.83
13 -1 0 -1 0 186.64
14 1 1 0 0 190.35
15 0 -1 -1 0 174.45
16 0 0 0 0 205.37
17 -1 0 1 0 183.18
18 -1 0 0 -1 181.10
19 0 0 0 0 208.76
20 1 0 0 -1 194.81
21 0 0 0 0 208.91
22 0 0 1 1 200.92
23 0 0 -1 1 178.40
24 0 1 0 1 185.83
25 0 0 1 -1 171.52
26 0 1 -1 0 178.82
27 -1 0 0 1 185.83
28 0 -1 1 0 186.33
29 0 1 0 -1 178.17
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FIFH ANOVA 43 ST 1) [l A 240, SR
Design Expert 8.0.5 #fXf 3% 2 B4 34T 2 n 2kt
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Tab. 3 The regression models and results of variance
analysis
FERP CFHR BEE B Fii P1i

[l 3253.48 14 232.39 16.90 <0.000 1
A 175.19 1 175.19 12.74 0.003 1
B 56.25 1 56.25 4.09 0.062 6
C 250.80 1 250.8 18.24 0.000 8
D 168.53 1 168.53 12.26 0.003 5
AB 1.40 1 1.40 0.10 0.754 0
AC 91.97 1 91.97 6.69 0.0215
AD 11.22 1 11.22 0.82 0.3815
BC 0.13 1 0.13 9.691x107 0.923 0
BD 6.10 1 6.10 0.44 0.516 1
CD 181.31 1 181.31 13.19 0.002 7
A? 336.21 1 336.21 24.46 0.000 2
B? 1233.18 1 1233.18 89.71 <0.000 1
c? 896.04 1 896.04 65.18 <0.000 1
D? 1007.76 1 1007.76 73.31 <0.000 1
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Fig. 5 The response surface plots for the effect of A-C, C-D
on the extraction rate of total flavonoids
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Study on the Safety of the Strains of Lactasin

XEHRS: 1007-7693(2015)08-0951-05

GAN Yongqi, PANG Haoyuan, ZHU Bin*(Guangxi Institute for Food and Drug Control, Nanning 530021, China)

ABSTRACT: OBJECTIVE To explore the safety of the strains of lactasin. METHODS VITEK2 compact automatic
microbiological analysis system was used to test drug sensitivity of strains. The plasmid were electrophoresed. The toxicities of
strains were tested in mice. RESULTS Enterococcus faecalis 140623 with plasmid had natural drug-resistance to clindamycin
and macrolide and was sensitive to penicillin, high concentration of aminoglycoside, quinolones, tetracyclines, glycopeptides,
streptogramins, oxazo-lidinone and nitrofurantoin. Enterococcus faecalis CGMCC 1.595 without plasmid was sensitive to the
above antibiotics. The results of toxicity test met the requirement of Ch.P 2010. CONCLUSION The strain of lactasin is safe
to use, but its source should be supervised and standardized.
KEY WORDS: lactasin; drug sensitivity; toxicity
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