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Evaluation of the Potential of Organic Solvent Tolerant Bacilus sp. BCNU 5005
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Using enrichment procedures, we isolated organic solvent-tolerant Baci//us sp. BCNU 5005 from waste
water and soil in the Ulsan industrial plant region. BCNU 5005 had a maximum similarity of 98%
with B subtilis and was designated as B subtilis based on phylogenetic analyses using 165 rDNA
sequences. Generally, most bacteria and their enzymes are destroyed or inactivated in the presence
of high concentrations of organic solvents. However, the lipase activity of B. subtilis BCNU 5005 was
very stable in the presence of various kinds of solvents (25%, v/v) except chloroform, ethylbenzene
and decane. Furthermore, BCNU 5005 was determined to have a degradative ability towards organic
solvents. This organic solvent tolerant Baci//us sp. BCNU 5005 could be used as a new potential re-

source for biotransformation and bioremediation.
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Table 1. Physiologocal and biochemical characteristics of BCNU
5005

Characteristics

Gram reaction +
Culture Characteristics
Growth temperature (25-37C) +
Growth pH (4-9)
Growth NaCl (2-7%)
Assimilation of
mannose
mannitol
fructose
lactose -
glucose
galactose -
Production of
amylase
protease
lipase
gelatinase
catalase -

+ +

+ + +

+

urease +
oxidase -
lecithinase +
methyl red reaction -
nitrate reduction test -

( +: postive, - negatve)

g5 B subiilis subsp. subiiis CECT9T (A276351)
Bacillessp. BCNU 5008
B mojavesis DM 9205 (ABO2111)
— B. vallionortis DSM 110317 (ABO21198)
|—& ylobiquafaciens DSM T (S80605)
5. atrophasns DM 7264T (ABO21161)

— B.sonoreuss DSM13779T (AE02118)
100 &, tickaformis DSM 13T (468416)

5 puis DSM 27T (AY456263)
B, marigflo JCM 115447 (AF4R3624)

ﬁ:aﬁmriﬁlcl’! 115487 (AF4R3626)
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Fig. 1. A phylogenetic tree of the organic solvent-tolerant
Bacillus sp. BCNU 5005 and closely related species.

Table 2. Organic solvent tolerance of Baci//us sp. BCNU 5005

Solvent log Pow  Bacillus sp. BCNU 5005
nrHexane 39 +
Propylbenzene 3.6 +
Cyclohexane 32 +
oXylene 31 +
mXylene 31 +
PXylene 31 +
Toluene 25 +
Benzene 2.0 -
Chloroform 2.0 -
Phenol 15 -
nButanol 0.8 -

25%9] 1EE F718WE Hrhek H i) FEEHS SF
3Tk 7L 23} toluene, cyclohexane, butanol 18] I octane
S A7MS W 27 140%, 108%, 111%, 128% 2 A o]
7k o2 Yt 1143} 2] 3tolAl)l novozyme 4355 T
PBacillus sp. BCNU 50057} A 4Fsh< lipase7t B MRS &
4 A 1 chloroform, ethylbenzene 3 hexanes 7
A9E e BAHYA] thh HolAE AR eyt
(Fig. 2).



Table 3. Biodegradative potential of Bacillus sp. BCNU 5005

Solvent Bacillus sp. BCNU 5005
Anthracene 4+
Benzene -
Benzene sulfornic acid -
Dibenzothiophene +++
pDichlorobenzene -
Diphenyl -
Monochloroacetic cid -
Naphthalene T+
1-Naphthalene sulfornic acid ++
4-Nitrophenol ++
Nitrobenzene +H++
Pentachlorophenol -
Phenanthrene +
Phenolphthalein e+
Toluene +H++

160

BCNU 5005
m Novozyme 435

B »
&
0
e

Fig. 2. Effect of organic solvent on the lipase stability. The lipase
activity of the non-solvent containing control was taken
as 100%.
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Fig. 3. Effect of temperature on lipase activity. The diluted
cell-free supernatant was incubated with the substrate
at different temperatures. The activity (7.39 U/ml) at
37C was taken as 100%.
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Fig. 4. Effect of pH on the lipase stability. The remained activity
was measured by incubating enzyme with the substrate
at different pH values.

Table 4. Effect of metal ions on the lipase activity of BCNU

5005
Relative activity (%)

None 100

CaCl, 79.16
CuCl, 117.02
FeCls 113.43
MgSO4 109.24
BaCl, 75.13
HgCl, 89.91
NiCl, 63.74
ZnSOy 61.68
MnCl, 47.88
KCl 104.06
NH.Cl 117.19
NaCl 83.64

g3 A, CuClz, FeCls, MgSO,, KCI 12] 31 NH,CIZ 37}
P o 1128 2 4& BAom, CaCly, HgCly, ZnSO4
< A7HE e 2480 AsE B AR UEHRE

Olﬂ ¥ JlN'
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