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Optimization of Technology for Extracting Antimicrobial
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Abstract: The diameter of inhibition zone against Penicillium italicum was used as activity tracking indi-
cators to investigate the technology for extracting antimicrobial components from stems of Impatiens balsamina.
The optimum parameters of the extracting technology were obtained by quadric regression orthogonal rotational
experiments. The results showed that: the best extraction conditions were: the ethanol concentration was 96. 8%
solvent times were 10 extraction temperature was 50 “C  extraction time was 3 h. The diameter of inhibition
zone against Impatiens balsamina was 36.95 mm when inhibited by the extracts extracted under the above men—
tioned conditions. The order of the main factors influencing the extracting effect from more important to less is
as follows: ethanol concentration solvent times extraction time and extraction temperature.
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Tab.1 Factors and levels of the quadric regression orthogonal rotational experiment
X, X, /% X, X, /°C X, /h
Canonical variates Ethanol concentration Solvent times Extracting temperature Extracting time
-r( -1.681 8) 63.2 6.6 33.2 1.3
-1 70 10 40 2
0 30 15 50 3
1 90 20 60 4
r(1.681 8) 96.8 23.4 66.8 4.7
A\j Change interval 10 5 10 1
j=123,
2
2.1
2.1.1

25 g 15
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Tab.2 Design and results of quadric regression orthogonal rotational experiment

2

X, X, X, X, /mm
Experiment Ethanol Solvent Extracting Extracting Diameter of the
number concentration times temperature time inhibition zone
1 1 1 1 1 31.07
2 1 1 -1 -1 32.85
3 1 -1 1 -1 35.24
4 1 -1 -1 1 34.29
5 -1 1 1 -1 32.20
6 -1 1 -1 1 33.07
7 -1 -1 1 1 31.05
8 -1 -1 -1 -1 30.02
9 -1.6818 0 0 0 30.02
10 1.681 8 0 0 0 34.94
11 0 -1.6818 0 0 34.29
12 0 1.681 8 0 0 32.45
13 0 0 -1.6818 0 33.65
14 0 0 1.681 8 0 31.42
15 0 0 0 -1.6818 33.53
16 0 0 0 1.681 8 32.57
17 0 0 0 0 34.68
18 0 0 0 0 36.11
19 0 0 0 0 35.65
20 0 0 0 0 35.08
21 0 0 0 0 35.83
22 0 0 0 0 35.93
23 0 0 0 0 34.11
3
Tab.3 Variance analysis of experimental results
F p
Sources of variation Sum of square Degree of freedom Mean square F Value p Value
X, 12.621 1 12. 621 19.5319 0.001 ™
X, 1.076 2 1 1.076 2 1.665 5 0.2233
X 1.040 9 1 1.040 9 1.610 8 0.230 6
X, 0.316 9 1 0.316 9 0.490 5 0.498 3
X’ 8.916 5 1 8.916 5 13.798 9 0.003 4™
X, 3.640 5 1 3.640 5 5.6339 0.036 9
X, 8.508 5 1 8.508 5 13.167 6 0. 004 ™
X, 5.267 1 5.267 8. 151 0.015 7"
X, X, 8.764 8 1 8.764 8 13.564 2 0.003 6™
X X, 0.089 3 1 0.089 3 0.138 2 0.717 2
X, X, 1.9513 1 1.9513 3.019 8 0.110 1
Regression 71.055 11 6.459 5 F,=9.996 6 0.000 3
Remainder 7.107 9 11 0.646 2
Lack of fit 3.8156 5 0.763 1 F,=1.3907 0.300 5
Error 3.292 3 6 0.548 7
Summation 78.163 22
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