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Enhancement Tetrodotoxin Production from Bacillus horikoshii S184 by
Optimizing Nutrient and Environmental Conditions
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Abgtract :In this manuscript , factorial design and response surface techniques were used to desgn
and optimize the nutrient and environmental conditionsfor tetrodotoxin production from Bacillus
horikoshii S184. The content of peptone and phosphate, inoculum has been identified as three
sgnificant parameters for tetrodotoxin production by Plackett-Burman desgn. Based on those
results, the optimum conditions were achieved by response surface techniques. With the optimum
conditions, the yield of tetrodotoxin wasincreased to 1 900. 60 ng/L from 666. 65 ng/L.
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: : , SEPPAKCI18 : 0 03 %
TTX (el ) , 0. 03 % ,
TTX
14 TTX
s184!" TTX , : Waters 2695 , Waters 2475
Plackett-Burman S184 ; :ZORBAX B-C; (4 6 mm x 250 mm,
TTX , 50 m,Adgilent) ; :0.05 mol/L Na HPO. ,
, 0. 05 mol/L NaH2POs4 ,2 5 mmol/L ;
0.3 mL/min; 4 mol/L
1 NaOH : 110 ;
11 365 nm, 510 nm
(Bacillus horikeshii)  +°
s184 (71 TTX ,
12 Plackett-Burman
Zobell 2216E ' ’
, pH 7.5 )
200 r/ min 24 h 151 —Plackett-Burman Plack-
506 28 200 ett-Burman Plackett Burman 1946
r/ min 24 h 20 % , ’ ’
N (N-1) (N
13 TTX 4 ) '
,8 000 r/ min 15 min, o
pH 40 10 8 , N =12 Plackett-
10 min,8 000 r/ min 30 min, Burman -, 1
, 1% (20 % ) , '
40°C , , 2
1 N=12 Packett- Burman
Tab.1 Experimental design of Plackett- Burman with TTX concentration asresponse
TTX /
N A B C ) E F G H (ng/L)
1 1 1 1 -1 -1 -1 1 1 1 811.66
2 1 1 -1 1 -1 -1 1 1 979. 47
3 -1 1 1 -1 1 -1 1 1 219.69
4 1 -1 1 1 -1 1 1 1 1414.14
5 1 1 -1 1 1 -1 1 1 1 754.66
6 1 1 1 -1 1 1 1 1 295. 47
7 -1 1 1 1 -1 1 1 1 1491.04
8 -1 -1 1 1 1 -1 1 1 2 168.04
9 -1 -1 -1 1 1 1 1 1 871.12
10 1 1 -1 -1 1 1 1 1 357.20
11 -1 1 1 -1 -1 1 1 1 1 959. 20
12 -1 1 1 -1 -1 -1 1 1 854. 48
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2 Plackett- Burman ,
Tab.2 The values o variables chosen for study versusthe co-
ded values of Plackett- Bur man ’ ,
Roquemore!® 1976
-1 +1
A / 20 28 ’ 5 ,
B Nad /(g/dL) 1 3 4
c pH 5.5 7.5 Roquemore
D / (g/dL) 0 0.01 R310 , 3,
E I % 5 10 4
F / (mL/mL) 20 30 193
G / (g/dL) 0.2 0.5 ’
H /(@d) 005 0.1 ' '
152
3 TTX
Tab.3 Matrix for hybrid design with experimental and predicted values of TTX concentration
X1 X2 X3 / (ng/L) / (ng/L)
1 0 0 1. 2906 1 046.67 1 046.67
2 0 0 - 0.136 411.32 411.32
3 -1 -1 0. 6386 388.84 388.84
4 1 -1 0. 6386 249. 26 249. 26
5 -1 1 0. 6386 579.82 579.82
6 1 1 0.6386 683. 84 683.84
7 1.736 0 - 0.9273 1 900. 55 1 900. 55
8 -1.736 0 - 0.9273 41.00 41.00
9 0 1.736 - 0.9273 41.00 41.00
10 0 -1.736 - 0.9273 598. 44 598. 44
4
Tab.4 Actual values of variables ver sus coded values of hybrid design
X1 X2 X3
/ (g/dL) / (g/dL) ! %
-1.736 0.0528 0.0025
-1 0.2 0.004 1
- 0.9273 1.1454
- 0.136 2.728
0 0.4 0. 006 3
0. 6386 4.2772
1 0.6 0.008 5
1.2906 5.5812
1.736 0.7472 0. 0095
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pH NaCl
2 8
51 184 TTX , N =12 Plackett-Burman
Plackett-Burman ,
si84 TTX TTX ’ TTX
, pH NaCl '
, 5
L pH S
; TTX S184 TTX
, TTX ; 1 , 3
TTX ; , :NaCl 1
o/ dL , 01gd, pH 7.5,
, TTX 20 %, 20
5 Plackett- Bur man
Tab.5 Hfect esimates on TTX concentration from results of Plackett- Bur man design
t P> |
A - 158. 495 - 0.498 25 0.652 543 6
B NaCl - 129.518 - 0.407 16 0.711 200 7
C pH 103. 985 0. 326 893 0.765 229 8
D 530.128 3 1.666 539 0.194 197 2
E - 473.968 - 1.489 99 0.233 000 3
F - 233.305 - 0.73343 0.516 413 5
G 817.905 2.571 209 0.082 406 1
H 332.291 7 1.044 609 0.372 965 4
6 S184 TTX
2.2 TTX Tab.6 ANOVA and regression analysis for TTX production
, 3 , by S184
10
P >F
SAS , 9 2726210 302912.2 0.000 1
. 0 - 894E- 12
Y =401 466 5+ 213 157 8 X1 +27. 135 56 X2 - 9 2 726 210
17. 918 06 Xz + 68 908 5Xi + 60. 901 29 X1 X -
347. 705 6 X1 Xs - 147. 124 1 X3 + 202 402 9 X> X5 + R 0.999
401 245 2X3 (1
X1 X Xs SAS ' Yiax =
(L 736,- 2 2E- 16,- 0. 9273) =1 900. 55
6 ’ : 0. 747 2 g/dL ,
(1) S184 TTX 0. 006 g/ dL , 1 145

4%, TTX
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2— 3 L
[10]
, S184 Plackett-Burman ,
TTX : Q7472 g d Nad 1 ¢ ,
da , 01lgd, 0 006 g/ dL, ,
pH75, 20 %, 1 145 4 %, (1r13)
20 , TTX 1 ,
900 55 ng/ L, 1900 60 ng/ L , TTX
Y(05,2,1), 05 185
g d. , 001gd, 5% , TTX ,
TTX 666 23 ng/L , , ,
666 65 ng/ L S184 , TTX
TTX TTX ,
1 85 TTX
3
( )
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