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Optimization of Fermentation Conditions of Marine Algicidal Bacterium
Microbulbifer sp. BS03 by Uniform Design”
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/N9SIEEE The optimal parameters of fermentation conditions of marine bacterium Microbulbifer sp. BS03 producing algicidal

substances against Alexandrium tamarense were obtained by using Uniform Design and quadric polynomial regression

methods. Five main factors were achieved through single factor experiments, that is, carbon source, nitrogen source, pH,

incubation time and inoculum size. The Uy, (15°) design result showed the optimum conditions of experiment were as follows:

sugar 8 g/L, peptone 10.5 g/L, initial pH 7.5, incubation time 32 h, and inoculum size of 3.00%. According to the verification

experiment, under the optimal conditions, the dry biomass was 4.725 g/L which was increased by 31.35% and LDs, was 0.768%

which was decreased by 25.14% compared with those of the basic fermentation conditions. This outcome will help us to

separate active substances from complex components in medium and thus to reveal the mechanism of algicidal activity in the

future. Fig 7, Tab 5, Ref 20

@m&b algicidal bacterium; single factor experiment; Uniform Design; Alexandrium tamarense; fermentation condition

CLC X55:TQ920.1

2011-08-31 2011-09-23
* Nos. 40930847 31070442
JA10232 [No. 2011509(4)]

Nos. 2012J01150 2010J01223 No.

Supported by the National Nature Science Foundation of China (Nos. 40930847, 31070442),

the Open Fund of the Key Laboratory of the Ministry of Education for Coastal and Wetland Ecosystems of Xiamen University (CWel0902), the Natural
Science Foundation of Fujian, China (Nos. 2012J01150, 2010J01223), the Educational Project of Fujian (No. JA10232) and the Science and Technology

Program of Putian, Fujian [No. 2011S09(4)]

el Corresponding author (E-mail: lijun_fu@sina.com; microzh@xmu.edu.cn)



5
762
Algae-lysing bacterium
[
[2-5]
[4~7]
[8]
[71 [9] [10] [11] [12] [13]
[14]
[15~16]
7]
[18~19]
Microbulbifer sp. BS03
111 BS03 Microbulbifer sp.

Alexandrium tamarense

Chin J Appl Environ Biol http://www.cibj.com/

112
f/2 (201 (20 £ 1)
12L 12D 3000 Ix.
2216E 59 1lg 0lg
1L pH 75
172}
121
2216E 600 nm Deoo o
1.2.2 BS03
1% 12 h
rl% = N,-N)/N.x100 N,
N
113
131 PYS PY
BK LBK 2216E 6 250
mL 100 mL/ 121 30 min
BS03 3
150 r/min 28 12 h Deoo nm-
7 000 r/im
LDs,
BS03
LDy,
132
pH
DSOO nm
LD,
133 150 r/min
pH X,
X, X, X, X; 5
15
D600 nm Yl YZ LDSO Y3 U15
15° 1
1
2.1}
1 PYS B BS03
BS03 LBK
Deggonm  0.905 LD, 0.838
2216E BS03 LBK Dy = 0.852
LD, LBK



: d

763
1U, 15°
Table 1 Factors and levels in the uniform design U5 (15°)
Experimental group pH Culture time (¢/h) (plg L™ Sucrose (p/g L™ Inoculation (¢/%)
A 6.0 28 11.860 11 5.700
N, 8.5 56 2.357 6 5.314
N, 11.0 20 14.570 1 4.929
N, 5.5 48 5.071 12 4.543
Ns 8.0 12 17.290 7 4.157
N 10.5 40 7.786 2 3.771
N, 5.0 4 20.000 13 3.386
Ng 75 32 10.500 8 3.000
N, 10.0 60 1.000 3 2.614
Ny 4.5 24 13.210 14 2.229
Ny 7.0 52 3.714 9 1.843
N, 9.5 16 15.930 4 1.457
Ny 4.0 44 6.429 15 1.071
Ny 6.5 8 18.640 10 0.686
Nys 9.0 36 9.143 5 0.300
74 LDy, r1.0 g ] ™= LDs, [20
6 —v— Do nr: ;] —v— Dé6ooom T 1 Lo
| + 0 [ 1 1.8
5 61 . TrL
L0.8 5] * ‘/I L7
&1 -+ g | " P
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3 - Q 8
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Fig. 1 Effects of different mediums on algicidal activity of BS03 Fig. 2 Effects of different carbon sources
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2216E . Deoorm LDy,
BS03 pH 7.0 LDy,
BSO03 . pH 6.5~7.5
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25 15 Us 15°
Table 2 Results of UD Uy (15°)
] Factor Index
Experimental
group X X, X X, Xs n Y, )4
N, 6.00 28.00 11.86 11.00 5.70 2.5131 2.930 0.8682
N, 8.50 56.00 2.36 6.00 5.31 0.9643 2170 1.8385
N, 11.00 20.00 14.57 1.00 493 1.1367 1.361 2.1008
N, 5.50 48.00 5.07 12.00 4.54 1.8766 2.520 1.4823
Ns 8.00 12.00 17.29 7.00 416 2.5106 3.211 0.7758
N 10.50 40.00 7.79 2.00 3.77 1.5236 2.600 1.7856
N, 5.00 4.00 20.00 13.00 3.39 0.652 0.931 2.6094
N 7.50 32.00 10.50 8.00 3.00 2.611 3471 0.4482
N, 10.00 60.00 1.00 3.00 2.61 0.9316 2.140 2.3758
N 4.50 24.00 13.21 14.00 2.23 0.5826 1.010 1.8175
Ny, 7.00 52.00 37 9.00 1.84 2.219 2.950 0.9685
Ny, 9.50 16.00 15.93 4.00 1.46 2.155 3.011 1.1048
Ny 4.00 44.00 6.43 15.00 1.07 0.549 1123 2.6386
Ny, 6.50 8.00 18.64 10.00 0.69 1.3043 2.580 1.1422
Nis 9.00 36.00 9.14 5.00 0.30 21983 2.940 0.9863
3 N, Ng N . 2 3.000 3
2 DPS Ns Ny N, N, 3.471 N,; 0.931 .
Y,=10.8350-172.8014.X,+432.5156 X, +8.06 2 DPS
76.X,*X,-0.0323X,*X, - 0.0149.X,*X, - 0.0358 X, *X+2.7406.X,*X, - Y,=5.3813+113.6018.X,*X, -
6.8685.X,*X,+0.0178.X,*X,-20.2324.X,*X, R =0.9834 3.7930X,*X,+2.5854X,*X,-28.4224X,*X,- 0.1509.X,*X, -
F = 117502 P =0.0149 S =0.2566 65.9823X,*X,-270.2522.X,*X, - 10.2984.X,*X,+20.7583X,*X,+49.38
R,= 0.9406 Durbin-Watson d=291 66.X,*X,+28.1850.X,*X,+145.5242 X,*X,~135.0979X,*X;
BS03 . R =0.9998 F = 209.8485 P =0.0540 S
3. = 0.0604 R, = 0.9974 Durbin-Watson
3 Deoonm d=172 BS03
Table 3 Quadric polynomial regression results (Dggg nm @S index) 4,
Partial 4
Factor correlation : ‘s . . .
Table 4 Quadric polynomial regression results
X, 0.98656 6.03885 0.02634 (Dry weight as index)
XX, 0.99589 11.00078 0.00816 y Welg
X,X, -0.9907 7.28214 0.01834 : : p P
XX, -0.99823 1679165 0.00353 Factor Partial correlation
XX, -0.9959 11.01558 0.00814 A 0.99993 87.36461 0.00013
XX, -0.99926 26.03492 0.00147 Xs -0.99997 141.0021 0.00005
XX, -0.99675 12.37491 0.00647 XX 0.99998 143.2523 0.00005
XX, -0.99282 8.30243 0.0142 X,X, -0.99996 109.7762 0.00008
XX, 0.9959 11.00575 0.00815 XX, -0.99998 143.3260 0.00005
XX 0.99675 12.3749 0.00647 XsXs -0.99999 2311903 0.00002
XX, 0.9959 11.00348 0.00816 XXy -0.99998 162.8885 0.00004
XX, 0.99675 12.37801 0.00646 X, X, -0.99996 109.7622 0.00008
XX, -0.99675 1237063 0.00647 XX, 0.99998 143.2768 0.00005
X, X; 0.99997 141.0239 0.00005
3 P Y. XY XX, 0.99997 130.5257 0.00006
o e e XX 0.99997 1410277 0.00005
XXy XFXEXX, XX, XX, XPXEXXmX0Ks XX XX, 0.99985 57.51551 0.00030
XX Xs™Xs
BS03 Ng 4 p
pH 7.5 32h 10.50 g/L 8.04¢g/ XXX, XX, =X Xy XX X=X X=X X=X, X, =X,
L 3.0 %. X=X3"Xs XX XXs
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pH 7.5 32h 10.50 g/L 8.0 g/L

3.0%. Deoonm

BSO03 2.416 g/
L 2.3962 0.826%
BS03
BS03

2 32h 4725

g/L 3.498 0 g/L
1.4 Deonm  2.807
2.619 5.
5

Table 5 Comparation of medium before and after optimization

Index

Before optimization

After optimization

Dry weitht (p/g L™) 3.464+0.06 4.775+0.07
Dioonm 1.832+0.09 2.807+0.08
LDs, 1.026+0.11 0.768+0.09
pH
BS03 8.0 g/L
19
BS03 10.50
g/L
pH
pH
pH 7.5 BS03
4
32 h
BS03
U15
15° BS03 2216E
5 BS03
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pH 7.5 32h 10.50 g/L
8.0 g/L 3.0%
31.35% LD, 0.768 25.14%
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