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Culture Optimization for Bacillus lentimorbus G-74 by Using a Miscanthus

purpurascens Juice Medium

Sun-Chul Kang* and HaeJeong Seo (Division of Food, Biological and Chemical Engineering, Daegu University,

Gyeongsan 712-714, Korea)

ABSTRACT : Miscanthus purpurascens juice containing potassium (37,952 mg/L), nitrogen (14,000 mg/L),
phosphorus (6,800 mg/L), magnesium (5,969 mg/L), calcium (5,910 mg/L), etc,, was investigated to develop a
novel meidum for the mass cultivation of useful microorganisms. For this research, we first isolated an
antagonistic bacterium G-74 from soil, which showed strong growth inhibition against two phytopathogenic
fungi, Rhizoctonia solani and Botrytis cinerea, and identified as Bacillus lentimorbus G-74 based on the morp-
hological characteristics and MIDI analysis. Culture conditions for G-74 strain in the M. purpurascens juice
medium were optimized. Dilution rate of the medium, temperature and initial pH for the optimum growth of
G-74 strain were 30% (V/V), 35T and 5.0, respectively. It was found that additions of 2.0% (W/V) com
starch as a carbon source and 1.0% (W/V) yeast extract as a nitrogen source in this mediwm increased B.
lentimorbus G-74 growth to 66% more efficient than Luria Bertani medium.

Key words: Miscanthus purpurascens juice medium, antagonistic bacterium, Bacillus lentimorbus G-74, MIDI
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Fig. 1. Dual culture of an antagonistic bacterium G-74 and
two kinds of phytopathogenic fungi, Rhizoctonia solani and
Boirytis cinerea, showing an inhibitory effect of G-74 strain on
the mycelial growth of fungi. (a) G-74 (right) vs R solani (left),
(b) G-74 (right) vs B. cinerea (left).
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Table 1. Morphological characteristics of G-74 strain

Test Characteristics

Gram stain Positive

Morphology Rods (0.7~1.0 x 20~25 m)
Motility Positive

Spore Positive (0.6~0.9 x 1.0~15 im)
Aerobic growth Positive




ANZ A WRS 0|48 Bacillus lentimorbus G-74 T3] wjok 223} 71

FID A, (COD124.4G2FILETZD)
pA ;
o
-9
8
26 =
24+
£
o
224 =
20-
18-
B4
5
o
16+
el
2t
o
e
14 X
]
G
3 g = .
e b o o M - @
£ N w3 i
3 § 8 % g 2 & % H 8 &
28 |5 < | = = E s
12 4 ? k § b4 A jl;{ ﬁ’r—‘jgl ey
25 5 75 16 125 15 175 2 o

Fig, 2. Fatty acid compositions of cell membrane of G-74 strain as identified by gas chromatogram.
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Fig, 3. Growth curve of Bacillus lentimorbus G-74 during the
cultivation at various concentration of M purpurascens juice
medium. @@, LB medium; 0-0O, 10% (V/V) diluted juice
medium; V-V, 30% diluted juice medium; v-v, 50% diluted
juice mediurm; [lHIE 100% juice medium.
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Fig. 4. Growth curve of B lentimorbus G-74 during the cultiv-
ation at various temperatures in 30% (V/V) diluted M purp-
urascens juice medium @-@, LB medium and 35C; ©-0, 15C;
V-V, 20C; v-v, 30C; IR 35C.
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Fig. 5. Growth curve of B. lentimorbus G-74 during the culti-
vation at various initial pHs and 35T in 30% (V/V) diluted
M. purpurascens juice medium. @-@, LB medium; O-O, pH
50, w-w, pH 60; v-v, pH 7.0; lHR pH 80; [+ pH 90.
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Fig. 6. Addtion effect of 20% (W/V) carbon sources on the
growth of B lentimorbus G-74 at the optimized culture cond-
ition. @@, no addition; ©-O, glucose; W-W, sucrose; V-V,
soluble starch; IFHI xylose; [H | fructose; 44, maltose; -
$, sorbitol; A-A, comn starch.
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Fig. 7. Addition effect of 1.0% (W/V) nitrogen sources on the
growth of B. lentimorbus G-74 at the optimized culture cond-
ition. @@, no addition; O-O, yeast extrac W-W, tryptone;
V-V, peptone; IHEl malt extract; [} ] potassium nitrate; 4
@, ammonium sulfate;, <G, ammonium  chloride ; A-A
ammonium nitrate,
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