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The Lipase Production Optimization of Acinetobacter
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Abstract Response surface methodology (RSM) was employed to optimize culture medium for
lipase production of Acinetobacter calcoaceticus 23. Firstly, the best carbon and nitrogen sources
was investigated. Then a Plackett—Burman design was used toinvestigate the effects of different
factor in the ferment medium, the 3significtantis broth, peptone. tween 80, and then steepest
ascent procedures were employed to define optimal response region for these three factors.
Finally, Box Behnken was employed to design 17 experiments. The results of experiments was
analyzed with Design-expert soft. The optimal lipase production medium is 18 4% nutrient
broth, 9. 18% tryptone, 0. 5% , tween 80 0. Zo , K2HPO4, 1% , olive oil 1% , MgSO+ 0. 05% ,
CaClk 0. 09% , FeSOs 0. Yo , the yield of enzyme activity achieved 15.2 U /ml, the yield is
increased by 3 times.
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1 Plackett-Burman
Table 1 Factors levels of Plackett-Burman design
Code Name Units Low Hgh Low code High code
A Nutrient broth(% ) m/v 1.0 4.0 -1 1
B Peptone(% ) m/v 1.0 4.0 -1 1
C Olive 0il(% ) m/v 0.5 1.0 -1 1
D D Error term D -1 1
E pH  pHvalue N/A 6.5 8.0 -1 1
F Incubate time( h) h 30 60 -1 1
G Gum Arabic(% ) m/v 0.5 1.5 -1 1
H H Error term H -1 1
J Glutamic acid Na salt(% ) m/v 0.5 1.5 -1 1
K 80 Tween 80(% ) m/v 0.8 1.2 -1 1
L Iron sulfate heptahydrate(% ) mv 0.5 1.0 -1 !
2 Plackett-Burman
Table 2 Results of Plackett-Burman design
Enzyme
No. A B c D E F G H J K activity( U /ml)
1 1 1 -1 -1 -1 1 -1 1 1 -1 1 12.2
2 1 -1 -1 -1 1 -1 1 1 -1 1 1 7.0
3 1 1 1 -1 -1 -1 1 -1 1 1 -1 6. 45
4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 4.07
5 -1 1 -1 1 1 -1 1 1 1 -1 -1 6.35
6 -1 1 1 1 -1 -1 -1 1 -1 1 1 4.4
7 1 -1 1 1 -1 1 1 1 -1 -1 -1 4.5
8 -1 -1 1 -1 1 1 -1 1 1 1 -1 5.6
9 -1 -1 -1 1 -1 1 1 -1 1 1 1 0.5
10 1 1 -1 1 1 1 -1 -1 -1 1 -1 6.3
11 1 -1 1 1 1 -1 ~1 -1 1 -1 1 8.6
12 -1 1 1 -1 1 1 1 -1 -1 -1 1 6.1
FEAE 20085 1A # 155 F 4 421



3 Plackett-Burman 6 Box-Behnken
Table 3 Screening of important factors of Plackett-burman Table 6 Box-Behnken design and response val ue

design 80 Enzyme
No. Nutrient broth Peptone  Tween80 activity( U/ml)
Factor Stdized effect Contribution(% ) 1 1 1 0 6.72
A 3.01 31. 66 2 -1 0 -1 10. 8
B 1.92 12. 95 3 0 -1 1 6. 64
C -0.13 0. 058 4 0 0 0 15.24
ki 131 > 97 5 0 -1 -1 12. 44
F - 0.28 0. 27 6 | 0 | o1
G - 1L.71 10. 27 N )
I 1.22 523 7 -1 -1 0 10
K - 1.93 13. 04 8 0 1 -1 8.6
L 0.92 2. 98 9 1 0 -1 12. 8
10 -1 1 0 10. 6
2 4 11 0 0 0 13.5
12 0 0 0 12. 6
4 - 4 13 1 0 1 6.28
) 4 ) 4 14 0 1 1 4.48
R 15 0 0 0 14. 48
16 0 0 0 13
2.5
. . 17 1 -1 0 13
25,1 R @EARR S BTT 25 AT
3
() Box Beh nken 7
( 6) ( ) Table 7 ANOVA of RSA for lipase production
= 15.364- 0. 4625 A- 1. 46K B— 2 017X ¢ Soume  Sumof of Mean F P(Prob> F)
1. 72< AX B- 1. 705 AX G+ 0. 42X B< C- squares square
1. 5395 A’- 3. 744X B’- 3.579% C Model  210-8 9 2342 535 0.0190
Desig n—expert 18] A 171 1 L 71 0.39 0.5518
7 B 17.05 1 17. 05 3. 89 0. 0891
‘ C 32.56 1 32. 56 7. 43 0. 0295
7 ) P 0. 05 AB 11.83 1 1.83 270 0.1443
P 0. ]( ), AC 11.63 1 11. 63 2. 65 0. 1473
2 BC 0.71 1 0. 71 0. 16 0. 7002
R 0. 8730, 6. 467( 4),
A 9.98 1 9. 98 228 0. 1750
° B 59.04 1 59. 04 13. 47 0. 0008
R 2 53.95 1 53. 95 12. 31 0. 0099
4 Lack of fit 2.19 3 0. 73 0. 10 0.9542
Table 4 Experimental plan and results of steepest accent
Nutrient Enzyme 2.52 U@EL @ iﬁ./ﬁz Fﬂ /ﬁ\#ﬁ'—lg,} /HL /f)C
No. broth(% ) Pepton(% ) Tween(% ) actwity( U/ml) . [16]
1 4 4 1.2 3.0 Design—expert ’
2 8 6 1 4. 87 (3 4 5 R
3 12 8 0.8 5.2
4 16 10 0.6 6 4 , 14.82U /ml, 3
5 20 12 0 4 4.2 : A= 0058 B - 041C= - 04,
6 24 14 0.2 3. 54
7 28 16 0.05 3.05 ' ' 80 18. 3%
9. 18%-. 0. 5%%.
Table 5 Range of different factor invested in RSM 3 3 4
Level(% )
Code Factor 1 o ( 1 ’ 5
A Nutrient broth 12 16 20
B Peptone 8 10 12 P
C 80 Tween80 0.4 06 0.8
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Fig. 3 3D response surface plot(a) and contour plot(b)
of the effects of A and B on lipase production
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Fig- 5 3D response surface plot(a) and contour plot (b)
of the effects of B and C on lipase production
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