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Abstract

The production of tetrodotoxin (TTX) using Vibrio sp. YE-101, a novel marine microorganism isolated from the
intestine of pufferfish, was investigated. Culture condition was optimized for the enhanced production of TTX using
response surface methodology. The experimental sets of environmental conditions including pH, temperature and
NaCl concentration were designed using central composite experimental design. The optimal conditions of pH,
temperature and NaCl concentration were determined to be 8.1, 292T, and 2.6 %(w/v), respectively. The relative
growth extent could be enhanced up to 80%, and final mouse unit (MU) value of TTX was also enhanced up to 87%

by response surface optimization.
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Fig. 1. Effect of pH (a), temperature (b), and NaCl con-

centration (c) on the relative growth extent of

Vibrio sp. YE-101.
FE VR 2 G 25 wgtd 0E 47 JF2
AnA 22X $5€ ¢ 7 AL, 48 7MY H4
L= o 27C A=Y (Fig. 1 (b). Vibrio sp. YE-101-&
ol Aol 2248 ¥ v Eo =R NaCl 27} 7
A A vl Xe %= ZAAT YE101L 3.0~5.0%

198 / A= 34sr3A

(w/v) ¥99 NaCl 5%
70 %(w/v) olgexe 2
ARG (Fig. 1 (c)).
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Table 1. Levels of culture conditions in experimental de-
sign for the cultivation of Vibrio sp. YE-101

3 Culture Level

" conditions 2 4 0 1 2
81 pH 6 7 8 9 10
B> Temperature(C) 19 23 27 31 35
B3 NaCl(%) 1 3 5 7 9
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% o™ (Table 2), SAS (Statistical Analysis System) Z 271
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Table 2. Experimental data of optical density of Vibrio sp.
YE-101 cultivated under the different culture con-

ditions
Culture conditions
Data
Exp. No. Temp. NaCl conc.
pH . value
(€) (%o(w/v))

1 7 23 3 1.056
2 9 23 3 1.763
3 7 31 3 1172
4 9 31 3 1.953
5 7 23 7 0.626
6 9 23 7 1.169
7 7 31 7 0.841
8 9 31 7 1.569
9 8 27 5 1.604
10 6 27 5 0.153
11 10 27 5 1.636
12 8 19 5 0.643
13 8 35 5 1.517
14 8 27 1 1.752
15 8 27 9 0.656

Table 3. Analysis of variance for regression model

Culture condition F-Ratio Prob>F
pH 28.138 0.0035
Temperature () 7.315 0.0399
NaCl (%(w/v)) 13.385 0.0138"

Significant at "1 % level and "5 % level.
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Fig. 2. Contour map (a) and response surface (b) of op-
tical density with respect to pH and NaCl con-
centration.
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Fig. 3. Batch cultivation of Vibrio sp. YE-101 under the
optimal condition determined by response surface
analysis.
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