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Optimization of Extraction of Ursolic Acid from Ilex kudingcha C. J. Tseng
by Response Surface Methodology and Its Antibacterial Activity
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Abstract : In order to optimize extraction of ursolic acid. (UA) from llex kudingcha C. J. Tseng and investigate its anti-
bacterial activity. Based on the results of single-factor 'tests, the ratio of liquid to solid, extraction temperature and
ethanol concentration were optimized by response surface analysis. Staphylococcus aureus, Bacillus subtilis , Clostridium
sporogenes , Pseudomonas aeruginosa , Escherichia coli Candida albicans , Aspergillus niger were used as tested bacterial
strains in this experiment to explore antibacterial activity of UA  from llex kudingcha C.J. Tseng and its MIC. The re-
sults demonstrated that the process of optimum extraction were the ratio of liquid to solid of 17: 1 (mlL/g) ,ethanol con-
centration of 83% , extraction: témperature of 83 °C. The antibacterial experiments showed that UA had a certain inhibi-

tion on 7 strains. The MIGiwas as following:6. 25 mg/mL to Escherichia coli and Pseudomonas aeruginosa ,12.5 mg/mL

to Staphylococcus aureus , Bacillus subtilis , Clostridium sporogenes,25 mg/mL to Candida albicans and Aspergillus niger.
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Table 1  Factors and levels of response surface experiment
X2 Factor
ke AR B LRI C RO
Level Ratio of liquid to solid Ethanol concentration Extraction temperature
(ml/g) (%) ()
-1 12 75 80
0 16 80 85
1 20 85 90
1.2.6 4T RAERBRIPE FEan T TS A M A, 2548 0 254 T A 100 L
RS T A AR B AR BN X e f BB (1 x 10°CFU/mL) o B (85 18 T 28 C 44

KIER S T FhEUEATID R S o B I T I A R
FEIEFOA 55 75 v, & H038E [, F A% A6 A2 B 100
pL BB (1 x 10° CFU/mL) I AHH R 15 352 3%, W A
PR AIURAT o G 1 681 e TG I 2 AR R P T
TRIEIRIL L, 2 HAR A 100 WL 35 T 4548
RV (W BE Ry 50 mg/mLL) , [R] I L JE T 7K A %5 1
XA, B B T 28 C 4 MF M EIREE IR 72 h, 40
BT 37 C A& FEIRRE IR 24 h, 558 Lkl i
BYK AR, A SC B T A I AE 3 UK, 45 R BCE- ML
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Table 2 Design and results of experiment

) AWK B Z R C IR RERmTGR
l\}o/ 7 Ratio of liquid to solid Ethanol concentration Extraction temperature Yield of UA
] (mL/g) (%) (c) (mg/g)

1 12 80 80 14.823
2 16 75 80 15. 806
3 16 30 85 25.673
4 16 75 90 18.506
5 16 85 90 20.641
6 12 75 85 16.214
7 20 80 90 19.045
8 20 80 80 21.133
9 16 80 85 26.618
10 12 80 90 15.717
11 16 80 85 25.548
12 20 85 85 24.551
13 20 75 85 23.137
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R _ A {@iﬂ 54 . ] B Bk 4 ] C%EX?E‘JE ﬁaﬁﬁi%%_
No. Ratio of liquid to solid Ethanol concentration Extraction temperature Yield of UA
(ml/g) (%) (C) (mg/g)
14 12 85 85 22.714
15 16 80 85 25.883
16 16 85 80 23.545
17 16 80 85 26.112
F3 MEHE_REEFFEERTESTER
Table 3 Response surface equations of quadratic regression model results of analysis of variance
e Rl A ¥y FAE P1E e FE
Source Sum of square Degree of freedom Mean square F-value € value Significance
B Model 270.96 9 30.11 14915 < 0.0001 * %
A-JRCRLEE A-Ratio of liquid to solid 42.31 1 42.31 209.61 < 0.0001 # ok
B-Z. R £ B-Ethanol concentration 39.55 1 39.55 195.95 < 0.0001 * ok
C-E MU & C-Extraction temperature 0.24 1 0.24 1.21 0.3077
AB 6.47 1 647 32.04 0.0008 * %
AC 2.22 1 2.22 11.01 0.0128 *
BC 7.85 1 7.85 38.9 0. 0004 * ok
A? 41.22 1 41.22 204.22 < 0.0001 # ok
B 5.9 1 5.9 29.24 0.001 * ok
c? 112.04 1 112.04 555.06 < 0.0001 # ok
%% 2% Residual 1.41 7 0.2
SRR 2 Lack of fit 7.00E-01 3 2.30E-01 1.31E +001 0.3882
4fi % 2% Pure error 0.71 4 0.18
JEUHT Cor total 272.37 16

" WEREFEP <0.05);" " HEFMEF(P <0.01),
Note: * indicated significant difference(.P/<:0.05); * *
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indicated very significant difference( P < 0.01).
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Fig. 3 Effects of ratio of liquid to solid and ethanol concentration on the yield of UA from llex kudingcha C. J. Tseng
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Fig. 5 Effects of ethanol concentration and exiraction temperature on the yield of UA from llex kudingcha C. J. Tsen,
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Table 4 Results of antimicrobial activity of UA from llex kudingcha C. J. Tseng

pinEeS P EHEH
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; . e b S R R & pagit:
Koot KEFFE MR e derw oan I sk

. S . . Clostridium ~ Aspergillus Candida Comparison
Indicators Escherichia coli Pseudomonas Staphylococcus — Bacillus . .

. .. sporogenes niger albicans group
aeruginosa aureus subtilis
e P
mm
DA EAE (mm) 8.26+0.06 8.17+0.10 7.66+0.10 7.62+0.01 7.40+0.05 6.62+0.06 6.58+0.04 -

Inhibition zone diameter

T R JCAW B ™A

Note ; -Indicating had no inhibition zone diameter.
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FURIER Y9 MIC 9 6. 25 mg/mL, XA AR T | B 2 (0

AT ERT AR 2P FAF I A MIC 2 12,5 mg/mL, Xf
HES IR B E MIC 2 25 mg/mL,

RS BHTHERERRBRMARERN MIC
Table 5 MICs of UA from llex kudingcha C.]J. Tseng against different strains

ML Concentration of UA 3o g
Testing bacteria (mg/mL) Comparison tube
100 50 25 12.5 6.25 3.125
N 8 N
Escherichia coli
RN \ "
Pseudomonas aeruginosa
B R RTR I . , R
Staphylococcus aureus
i 2 AU IR
Bacillus subtilis * * *
L . . .
Clostridium sporogenes
Aspergillus niger * * * *
PR
EREMES 7R + + + +

Candida albicans

T+ FRARLK; - RRLRE K,

Note: + Indicating had bacteria;-Indicating had no bacteria.
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