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Abstract

The optimal culture conditions in 500m{ flask cuture, 5¢ jar fermenter and 2,000 ¢ large scale culture were
investigated to maximize the production of antibiotic on Rhizoctonia solani AG4, the causal agent of vegetables
damping-off, by the strain Bacillus ehimensis YJ-37. Starch (1.5%) as a carbon source, peptone (0.6%) as a nitrogen source
and MgCl, (0.15%) as a metal ion in the medium containing Na,HPO, {0.3%) showed the highest production of the
antibiotic(s) in a rotary shake (200 rpm). Optimal initial pH of the culture medium, culture temperature and culture
time for the antibiotic(s) production were pH 8.0, 32C and 54hrs, respectively. Under the optimal conditions in flask
culture, cell growth and antifungal activity (clear zone size) were 142 x 10° cfu/né (21g-DCW/ ¢ and 139 mn, respectively.
In5¢ jar fermenter (medium 3 ¢), optimal air flow, agitation speed and culture time for the antibiotic(s) production
were 2 vvm, 200 rpm and 48hrs, respectively. Under the optimal conditions in 5¢ jar fermenter, cell growth and
antifungal activity were 2.06 x10° cfu/mi (30g-DCW/ ¢) and 13.4 m, respectively. Under the culture conditions of air
flow (30 vvm) and agitation speed (200 rpm) at 32°C for 10 days in 2,000 ¢ large scale culture (medium 1,800 ¢, pH
8.0), cell growth and antifungal activity were 0.81x10° cfu/mi (12g-DCW/ ¢) and 8.6 m, respectively.
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Table 1. Influences of carbon sources and it's concen-
tration on the production of antifungal substances
by B. ehimensis Y]-37

Carbon Sources (1.0%) (Xl((;)?:flf;m@ IZr;l::lElm(l)nr;
None 0.44 26
Glucose 1.30 85
Starch 1.0 1.32 98
15 1.33 10.3
20 1.33 10.2
3.0 1.33 10.1
Molasses 1.32 6.2
Black sugar 1.34 87
Oatmeal 1.20 54
Wheat bran 1.18 35
Seed cake 0.87 36
Rice bran 0.98 57

B. ehimensis Y]-37 was grown in medium (yeast extract 0.3%,
Na,HPO; 0.3%, MgCl, 0.05% pH 7.0) containing carbon sources
at 30T for 72 hrs.
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Table 2. Influences of nitrogen sources and it's concen-
tration on the production of antifungal substances
by B. ehimensis Y]-37

. Growth Inhibition

Carbon Sources {0.3%) (x10° cfu/nt)  zone (mn)
None 1.18 6.3
Yeast extract 1.33 10.3
Peptone 0.3 135 12.4
0.6 1.36 12.8
1.0 1.36 12.7
2.0 1.35 11.9
Tryptone 1.37 113
Corn steep liquor 1.22 9.7
CO(NH:). 1.24 10.1
(NH,);50, 1.23 95
NH,Cl 1.20 9.6
KNO; 0.98 9.7
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Table 3. Influences of metal ions and it's concentration
on the production of antifungal substances by
B. chimensis Y]-37

Growth

Carbon Sources (0.3%) Inhibition
( X ]( cfu/m¢)  zone (mm)
None 1.05 10.8
BaCl, 1.14 10.9
MgCL  0.05 1.36 12.8
01 1.40 134
015 1.37 13.6
0.3 1.34 134
MnCl, 1.33 125
ZnCly 1.38 104
HeCl, 120 103
CuSO;4 1.34 109
FeCls 1.31 115
CaCl, 1.15 104

B. ehimensis Y]-37 was grown in medium (starch 1.5%, Na,HPO;
0.3%, MgCh 0.05% pH 7.0) containing nitrogen sources at 307
for 72 hrs.

B. ehimensis Y]-37 was grown in medium (starch 1.5%, peptone
0.6% Na,HPO; 0.3%, pH 7.0) containing metal ions at 30°C for
72 hrs.

Vol. 12. No.3 (2002. 6) / 245



w24 -

135

Table 4. Influences of temperatures and pHs on the production of antifungal substances by B. ehimensis Y]-37

Temp. Ggowth Inhibition zone pHs Ggowth Inhibition zone
(X10° cfu/mi) (mm) {(x10° cfu/mb) (mm)
20C 1.01 8.6 pH 5.0 1.03 438
25C 1.28 12.5 pH 55 1.21 83
30C 134 135 pH 6.0 1.30 121
32C 141 13.8 pH 65 1.38 13.6
35C 1.40 13.6 pH 7.0 1.39 13.7
37C 1.40 13.5 pH 75 1.39 13.8
407 1.37 12.8 pH 8.0 1.42 13.9
45T 1.03 94 pH 85 141 13.5
50C 0.41 22 pH 9.0 1.20 12.2
557C 0.12 0 pH 95 0.88 6.7
60C 0.00 0 pH 10.0 0.42 40

pHs of medium were adjusted by dropwise addition of stock solution of IN NaOH and 1 N HCL

B. ehimensis Y]-37 was grown in

medium containing starch 1.5%, peptone 0.6%, Na,HPO; 0.3%, MgCl, 0.15% for 72 hrs.
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Fig. 1. Change of antifungal activity and growth during
the cultivation of B. ehimensis Y]J-37 in 500ml flask
culture.

BN, antifungal activity (clear zone, mn);, @—@, cell
growth (g-DCW/ 2). B. ehimensis Y]-37 was grown in
medium containing starch 1.5%, peptone 0.6%, NaHPOy
0.3%, MgCl 0.15% at 32°C for 72 hrs.
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Fig. 2. Cell growth and antifungal activity profiles by B.
ehimensis Y]-37 in 5 { jar fermentor culture.
B8, antifungal activity (clear zone, m);, @—@, cell
growth (g-DCW/ £). B. ehimensis Y]-37 was grown in
medium containing starch 1.5%, peptone 0.6%, NaHPO,
0.3%, MgCl2 0.15% at 32°C for 72 hrs under air flow (2
vvm) and agitation speed (200 rpm) in 5¢ jar fermenter.
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Fig. 3. Cell growth and antifungal activity profiles by B.
ehimensis Y]-37 in 2,000 2 large scale culture.
BN, antifungal activity (clear zone, mm);, @—@, cell
growth (g-DCW/ {), C—C, pH . B. ehimensis Y]-37 was
grown in medium containing starch 15%, peptone
0.6%, Na,HPO; 0.3%, MgCl, 0.15% at 32°C for 10 days
under the culture conditions of air flow (30 vvm) and
agitation speed (200 rpm).
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