+ # (Soils), 2013, 45(4): 691-694

— WK PR AR R P R EE MR KR

Minitab

-
-

b

716000)

Plackett-Burman

CT-6(Pseudomonas aeruginosa)

pH 5
35C
6.4 cm

pH

8% n=12

PB

Box-Behnken

Box-Behnken

pareto chart
2
pH

4% pH 8.0 213 r/min 152 h
92% 41% 359% 29.6% 64%
Minitab
X172
(Biosurfactant)
[1] 5
PB
[2]
[3]
1.3.2
[4]
PB Box-Behnken )
3
1.3.3 Box-Behnken
1
1.1
1.1.1 CT-6
2
1.1.2 2.1
PB
1.1.3 LB 2 1
1.2 1
(6] pareto
[7-10] [11]
1.3

1.3.1 Plackett-Burman

(12JK0845)
(1976—)

(201 1KTCLO1-18)
(D2011-40)

pH

(2011ks-38)

E-mail: gaoxiaopengyd@163.com



692 45

F1 PBIRIGRITRIAILE 144 h
Table 1 PB design and test results
£ Box-Behnken 4
pH
(min) () (%) (h) (cm) *3 mRERKERBRER
1 200 30 6.5 3 192 2.8 Table 3 Steep hills experiment and results
2 180 35 6.5 3 144 3.7 pH (t/min) (h) (cm)
3 180 30 8.0 4 192 2.8 1 85 220 92 28
4 200 30 8.0 4 144 6.3 ) 8.0 210 120 42
5 180 35 8.0 3 192 33 3 75 200 144 6.1
6 200 35 8.0 3 192 4.5 4 70 190 168 54
7 200 30 8.0 3 144 5.8 5 6.5 180 192 30
8 180 30 6.5 3 144 3.0 -
Table 4 Design of Box-Behnken experiment and results
10 180 30 6.5 4 192 2.8
11 200 35 6.5 4 144 5.3 ® PH .
(r/min) (cm)
12 200 35 6.5 4 192 33 ] 1 ] 0 40
2447 2 0 1 1 6.2
BhFRI ] | 3 0 0 0 6.0
4 0 -1 1 3.7
pH 1
5 0 -1 -1 3.6
o AR | 6 0 0 0 6.3
i 7 0 1 -1 4.0
. 8 -1 0 -1 3.4
B 9 0 0 0 6.1
o 1 2 3 4 5 6 7 10 1 1 0 5.4
AL 1 1 0 1 5.8
1 iRIGER pareto chart 12 -1 -1 0 3.2
Fig. 1 Pareto chart of test results 13 | 0 _1 44
# 2 Plackett-Burman iR 56 B ZE K F & H E N 57 14 -1 0 1 4.8
Table 2 Plackett-Burman experiment factor levels and
main effect analyses 15 1 -1 0 4.1
r P 2.3.1 Box-Behnken
i Minitab
1 (r/min) 180 200 3.65 0.011 3
Y=6.133 + 0.538F + 0.625C + 0.6384 —
2 pH 6.5 8 471  0.003 2 ) 5
\ 0.867E — 1.092C* — 0.6674° +0.5254C Y
3 (C) 30 35 1.65  0.150 5
cm) FE h) C H 4 r/min
4 (%) 3 4 2.12 0.078 4 (cm) () p ( )
5
5 (h)y 144 192 -6.36  0.001 1
2.2 P =
0.384>0.05
1 2 Minitab
2.3.2
2 2
35C 4% 8% 3 Y
3
3 3 RSA 3
3 RSA 3 ( pH )
2.3 Box-Behnken (213.1 r/min 8.0 152h)

200 r/min pH7.5 6.58 cm
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Table 5 Variance analysis table

F P
9 17.56 17.56 1.952 57.68 0.000
3 8.688 8.688 2.896 85.59 0.000
3 7.712 7.712 2.571 75.98 0.000
3 1.165 1.165 0.388 11.48 0.011
5 0.169 0.169 0.034
3 0.123 0.123 0.041 1.750 0.384
2 0.047 0.047 0.023
14 17.73
4=0 c=0
P 7 Y Z s ;’l.
Y itiiideasy V sy ST
AT PN Vi
AT HHATRY A
0 0
-l 0 1 ¢ -1 0 Tl A (r/min) -
E(@ ! E (d)
Y=1(C,E) Y=1(4,E)
2 MOz ELRSD
Fig.2 The three-d imensional analysis of response surface
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ﬁﬁD{t FFIH“i 3 [{?3'8] [2 1%2?3({ 3]
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3 REFEUFFEEGRERLITE
Fig.3 Optimization analysis of produce conditions of surface active agent
2.4 RSA
6 35C 4%
6 pH 8.0 213.1 t/min 152 h
35.9% 29.6% 64.0% 35.9%
29.6% 64.0 %
3
Minitab
CT-6

<1l s N . (2]
Fo6 MILAIEREFEFELE
Table 6 Surfactants activities before and after optimization

(cm) (%) (%) CT-6
4.1 71 25

6.4 92 41 [13-14]
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Optimizing Surfactant Produce Conditions for An Qil-degrading Stain

GAO Xiao-peng, JIANG Zhao, GAO Xiu-mei, ZHANG Wei-hua

(College of Life Science, Yanan University, Yanan, Shaanxi

716000, China)

Abstract: The experiment was conducted with minitab software and applied Packett-Burman design with five factors,

including temperature, pH, inoculate capacity, rotational speed and the initial amount of oil to optimize the surfactant produce

conditions of oil degrading strain CT-6 (Pseudomonas aeruginosa). The results showed that when the temperature was 35°C, the

original amount of oil 4.0%, pH 8.0, rotational speed 213 r/min, incubation time 152 h, the activity of surfactant which produced

by strain CT-6 was best, the exhibit circle was 6.4 cm, emulsification performance reached 92%, cells hydrophobic was 41%,

increased by 35.9%, 29.6%, 64.0%, respectively.

Key words: Surfactant, Minitab software, Produce conditions, Optimization



