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Her, PB
1 :
1.4.3
1.1 (central composite design)
Vibro sp. DHQ?25, , ’ 5
1.2 : ;
[13]
Difico R . ’ )
(ODsw) (PB
(g/L): s, 1, )
0.01, 10, pH 7.6~ 7.8. Y= Bt D BXi+ D2 BXy+ DAXY
2216E (g/L): 5, 1, LY , B X
0.01, ,pH 7.6~ 7.8. ,
1.3 ,
DH (25 1.5
3.5mL 2216E , 12~
16 h 2% ( , ) 50 mL 722 OD o ,
250 mL , 28°¢C 10 , 3 , M initab
~ 12 h, 1% 50 mL
250 mL , 150 r/min
12 h. 2)
1.4
1.4.1 PB 2.1 PB
PB PB (X1) (X2)
, (X3) NaCl(X4) MgSOs° 7TH20(Xs) CaClz -
, . PB 2H20( Xs) KCI(X7) KaHPO4(Xs) KH2PO4( Xo)
, N (N-1) ; Fea( SO4) 3(X 10) 1.PB
(N-4) ) 2, 3,
L : , 0.05
1.25~ 1.5, . : >
. . (D
Ll PB ,
2.2
, 10 N=16
PB , 5 (Dummy) . , 5 2’ ,
1.4.2 ,
2’ 4, 5

[15]
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Tab.1 Variables showing medium components used in ‘
Plackett Burman design Y(ODsw) = 1.101 44+ 0. 166X 1+ 0. 104 5X .
/(g+ L 2.3
-1 0 +1
X, 2 3 4 ’
X, 0.5 1.0 1.5 ’
6,
X, 0.05 0.1 0.15 M= L
X, NaCl 20 25 30 %
Xs  MgS0,* 7H,0 0.1 0.2 0.3 25 . AG
Xs  CaClL*2H,0 0.4 05 06 X= (0. 104 5/0.166) x A= 0.63,
X, Kcl 0.03 0.06 0.09 A= Ax 1= 1,
Xs  K,HPO, 0.04 0.05 0.06 AG= kx0.5= 0. 315.
Xy  KH,PO, 0.04 0.05 0.06 6
X1 Fe(SO04)s 0.0015 0.002 0.0025 10 13 4150 ¢/L ¥
) Y )
-1 L+ 1 ,0
2 PB
Tab.2 Experimental design and results of PlackettBurman
X, X, X X, Xs X¢ X; Xs X¢ X4 D D, Ds; Dy Ds Y(ODe)
1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1. 386
2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0.681
3 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 1. 032
4 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 0.910
5 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 1.248
6 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1.431
7 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1.316
8 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1. 098
9 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 0.981
10 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1. 170
nm -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 0.736
12 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1. 054
13 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1. 299
14 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 1. 035
15 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 1.243
16 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1. 299
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Tab.3 ANOVA of Plackett Burman design

3 PB

Fo p> F
1. 11994 29.02 0.000
0.27337 0. 13669 3.54 0.017
0.21187 0. 10594 2.75 0.041
0.02887 0. 01444 0.37 0.724
NaCl - 0.10788 - 0.05394 - 1.40 0.221
MgS0Os* 7H,0 0.07513 0. 03756 0.97 0.375
CaCl, * 2H,0 0.02613 0. 01306 0.34 0.749
KC1 -0.01913 - 0.00956 -0.25 0.814
K,HPO, 0.06512 0. 03256 0.84 0.437
KH,PO, 0.08763 0.04381 1.14 0.308
Fe(SO04)3 0.03688 0. 01844 0.48 0.653
4
Tab.4 Experimental design of the 1" model
/(g= L") . + 10§
Y(ODsw)
2 0.5 -1 -1 .833 5, 1.414,
2 1.5 -1 1 .029 ’
4 0.5 1 -1 .152 7
7 5 2’
4 1.5 1 1 .374 8) ’
3 1.0 0 0 . 108 i ’ i
3 1.0 0 0 .097 7 4
3 1.0 0 0 .099
3 1.0 0 0 . 107
3 1.0 0 0 .114 )
Minitab
Y(ODew)= 1.972 80+ 0.016 53X 1+
s 0. 013 61X2—- 0. 059 30X 1>~ 0.040 30X2°.
Tab.5 ANOVA of the 1% model R*  86.3%,
P 90%,
2 0. 153905 103 0. 000 ( 86. 3%)
1 0. 000169 2. 51 0. 174 1
1 0. 000142 2.93 0. 162 ,
4 0. 000194

8 0. 154410
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Tab.6 Experimental design of steepest ascent and corresponding response

/(g- L")
g 5 Y( 0D g0)
0 0 3 1.0 1.130
g 1 0.315 1 0.315
+ & 1 0.315 4 1.315 1.319
+ 2 2 0.63 5 1.630 1.499
+ 38 3 0.945 6 1.945 1.683
+ 45 4 1.26 7 2.260 1.793
+ 58 5 1.575 8 2.575 1.846
+ 65 6 1.89 9 2.890 1.878
+ 78 7 2.205 10 3.205 1.891
+ 8¢ 8 2.52 11 3.520 1.901
+ 98 9 2.835 12 3.835 1.926
+ 108 10 3.15 13 4.150 1.985
+ 11§ 11 3.465 14 4.465 1.951
+ 125 12 3.78 15 4.780 1.937
7 8 5 22

Tab. 7 Experimental design and result of central

composite design

/(g L")

Y(0ODay)
1 -1 11 3.52 1.902
1 1 11 4.78 1.916
1 -1 15 3.52 1.920
1 1 15 4.78 1.942
0 0 13 4.15 2.000
0 0 13 4.15 1.961
0 0 13 4.15 1.985
0 0 13 4.15 1.958
0 0 13 4.15 1.962
1.414 0 15. 828 4.15 1.899
1.414 0 10. 172 4.15 1.934
0 1.414 13 5.04 1.950
0 - 1.414 13 3.26 1.921

Tab.8 ANOVA of experimental design of 2% with 5

central points

Fy p.>F
4 0.007113 5.22 0.069
2 0. 000808 1.19 0.394
1 0.006289 18.46 0.013
1 0.000016 0.05 0.839
4 0.001363
8 0.008476
,
X1=13.24 ¢/ L, Xo= 4.31 g/ L.
, 10.
( ODsw)

1.984,
DHQ25



622 -

) 2011

9

Tab.9 ANOVA of the 2" model

Fo p.>F

5 0.009842 9.22 0.005
2 0.001834 9.22 0.066
1 0.00001600 0.07 0.792
2 0.007992 18.73  0.002
3 0.000079 0.07 0.971
7 0.00149%4

12 0.011336

Fig. 1

HE M

e

S

BEEER)

composite design

10

Response surfaces and contour line of central

Tab. 10 Verification of central composite design

X/ X,/
(g-L7") (g L7h
1 10 3.735 1. 903
2 10 3.735 1. 910 1.910 1.880
3 10 3.735 1. 915
4 13.24 4. 310 1. 986
5 13.24 4. 310 1. 997 1.984 1.973
6 13.24 4. 310 1. 969
7 14 4. 465 1. 912
8 14 4. 465 1. 929 1.930 1.924
9 14 4. 465 1. 950
2.5
2 , (ODsw)
,14 h 80% ,24 h

, 100% .

R
297 ) 41.2
—o— KR AE(OD,,)
20L -—REF H‘/’,Mr;g 411.0
> ?
)3 O/O/O’d -0.8
L5 /f A e
3 40.6
-~ v.;
1.0+ 404
0.5} / 102
/
g 0.0
00 1 1 1 L 1 s L 1 1
4 8 12 16 20 24 28 32 36 40
¥l /h
2 DHQ25

Fig.2 Growth curve and algicidal activity of DH Q25

from the final medium

(ODe0o)
DH(Q25 \
3
’ [17]
Na",K',Mg” ,Ca",Cl,S0+ ,Br
216E , .
, 1L 0.05~0.15 ¢
,PB
DH(Q25
(g/L): 13. 24, 4.31, 0. 1, NaCl

25,MgS0+* 7H20 0.2, CaClz * 2H20 0. 5, KCI 0. 06,
K2HPO4 0.05, KH2P 04 0.05, Fe2 (SO4)3 0. 002.
2216E ,
(ODsn) 1. 359 1. 984,

46% ,
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Optimization of High Cell Density Medium Compositions
of Marine Algicidal Bacteria Vibrio sp. DHQ25

LU Jing-lin', ZHENG Wei', WANG Bin-xiang', TIAN Yun', ZHENG Tianling"*"

1.Key Laboratory of the Ministry of Education for Coastal and Wetland Ecosystems, School of Life Sciences, Xiamen University,
y M y y y
2. State Key Laboratory of Marine Environmental Science, College of O ceanography and Environmental Science,

Xiamen University, Xiamen 361005, China)

Abstract: The influence of medium compositions on the growth of marine algicidal bacteria Vibrio sp. DHQ25 was investigated.
PlackettBurman( PB) design, steepest ascent design and central composite design were orderly employed to obtain the optimized me-
dium in this study. T he chemical defined medium per liter contains(g/ L) : 13. 24 peptone, 4.31 yeast extract, 0.1 glucose, 25 NaCl,
0.2 MgSO4° 7H,0,0.5 CaCl, * 2H,0, 0.06 KC1,0. 05 K;HPO,, 0. 05 KH, PO4, 0.002 Fe, ( SO4) 3. The optical cell density at 600
nm( ODep) could reach 1.984, which was increased by 46% compared with 1. 359 of that in 2216E medium, the algicidal activity
was related to cell density to some extent. This will be beneficial to the further study on the isolation of algicidal compound. It indi
cated that the combination of Plackett Burman design with response surface metholodology could effectively optimize the high cell

density medium compositions of this marine algicidal bacteria.

Key words: algicidal bacteria; Plackett Burman design; response surface metholodology; medium



