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Abstract

Thirty three of pure bacterial isolates were tested for its tolerant ability toward Acetone, Benzene, n-
Butanol, Chloroform, Diethyl ether, Ethyl acetate, Hexane, Toluene and Xylene. Five isolates were capable of
organic solvent tolerant at 3% v/v concentration. BSS01, PD24 and PD29, a gram negative bacterium were
found to be xylene tolerant strains. While a gram positive bacterium, PD16 and PD22 showed tolerant ability
toward Chloroform. Among them, only isolate PD22 showed the toleration toward multiple solvents (Benzene,
Chloroform, Diethyl ether and Ethyl acetate). Growth and protease production of five isolates was carried out
under organic solvent concentration up to 0-5 %v/v. The result showed that isolate PD22 exhibited robust
growth and protease production under condition tested. Its growth and caseinolytic activity were 4.19 log
CFU/ml and 126.07 unit/mg protein when grown in Trypticase Soy broth (TSB) containing 3% v/v benzene,
respectively.

Bacterial identification was conducted using 16S rDNA sequences. The result of 16S rDNA
sequence showed that BSS01, PD24 and PD29 were closely related to Pseudomonas aeruginosa
LMG12427 with similarity of 99.80%, 99.70% and 99.80%, respectively. In the contrary, the identification of
isolate PD16 and PD22 was not clearly identified due to its sequence similarity were closely to both Bacillus
megaterium |AM 13418" and Bacillus aryabhattai B8W22". Their 16S rDNA sequence were 99.90% and
98.90% similar to which of B.megaterium IAM 13418" and were 99.80% WL &% 98.80% similar to which of
B.aryabhattai B8BW22', respectively.

Keywords: Bacteria, Organic solvent tolerant, Protease, Screening
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Table 1 Relative growth of organic solvent tolerant bacteria under various organic solvents concentration and

its casein solubilizing activity.

Relative Growth in the presence

Casein Solubilization

Isolate Organic solvent Log P of organic solvents (%)’
index (mm)?
1%viv 2 %viv 3 %viv

BS02 Diethyl ether 0.85 12.97 2.98 0.91 -
BS03 Xylene 3.1 2.32 1.94 1.73 -
BSS01 Xylene 3.1 6.53 6.43 6.43 +(2.6)
BSS02 Xylene 3.1 12.68 12.30 6.57 -
PD5 Chloroform 2.0 2.96 2.42 2.22 -
PD15 Chloroform 2.0 1.67 1.64 1.39 -
PD16 Chloroform 2.0 2.75 2.63 2.48 + (4.0)

Benzene 2.0 4.40 4.16 3.71 +(3.0)

Chloroform 2.0 1.60 1.24 1.24 + (4.0)
PD22

Diethyl ether 0.85 50.22 30.77 18.33 +(3.0)

Ethyl acetate 0.68 32.12 1.51 1.40 + (5.0)
PD23 Benzene 2.0 5.86 5.21 4.93 -
PD24 Xylene 3.0 5.55 4.45 3.27 + (4.0)
PD25 Diethyl ether 0.85 32.31 25.17 2.92 -
PD29 Xylene 3.1 7.64 7.26 6.34 +(3.0)

+, positive results; -, negative results; ( ), Solubilization index

"Bacterial growth in modified Luria Bertani (MLB) broth containing organic solvent. Relative growth was calculated using

equation, R = (N/ No) 100, where: No, Growth at 0 % organic solvent; N,Growth at served concentration of organic solvent (1, 2

and 3 % v/v).

2 Bacteria were grown on Nutrient agar containing 1% w/v casein overlay with 2 ml of organic solvent. Solubilizing activity was

expressed as casein solubilizing index.
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Figure 1 Growth (a) and protease activity (b) of
bacteria in the absence and presence of organic
solvent on tested bacteria at 0 to 96 hour.
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g | Pseudomonas alcaliphile AL15-21" (AB030583)
g6 || Pseudomonas toyotomiensis HT-3" (AB453701)
55ﬂ Pseudomonas oleovorans subsp. Lubricantis RS1" (DQ842018)
94 | Pseudomonas mendocins LMG 1223" (Z76664)
| Pseudomonas oleovorans DSM 1045 (Z76665)
" Pseudomonas indoloxydans 1PL-1"(DQ916277)

q Pseudomonas composti C2" (FN429930)
= * Pseudomonas anguilliseptica NCIMB 1949T (X99540)

Pseudomonas segetis FR1439" (AY770691)
.ﬁ{i Pssudomonas benzenivorans DSM 8628" (FM208263)
Psaudomonas lutes OK2" (AY364537)
' Pseudomonas stutzeri ATCC 17588" (CP002881)
Pseudomonas slcaligenes LMG 12247 (Z76653)
L Pseudomonas linyingensis LYBRD3-7" (HM246142)
80— Pseudomonas otitidis MCC10330" (AY953147)
| BSS01
PD29
100 PD24
56 Pseudomonas LMG 12427 (Z76651)
Pseudomonas resinovoaeruginosa rans LylG 22747 (Z76668)
85 Pseudomonas citronellolis DSM 50332° (Z76659)
79 Pseudomonas delhiensis RLD-1" (DQ339153)
Pseudomonas panipatensis Esp-1" (EF424401)
Pseudomonas knackmussii B13" (AF039489)

78

100,794{fseudomonas nitroreducens DSM 14399" (AM088474)
Pseudomonas nitritireducens WZBFD3-5A2" (HM246143)
—’_|7Azotobacrer chroococcum IAM 12666" (AB175653)
92 Azotobacter salinestris ATCC 496747
f ! (AB175656)

0.005

Figure2 Rooted phylogenetic tree of isolate BSS01, PD24 and PD29 to other Pseudomonas species. Each
number on a branch indicates the bootstrap confidence values (100 replicates). The scale bar indicates 0.005
substitutions per nucleotide position.

Bacillus firmus |AM 12464 (D16268.1)
Bacillus simplex DSM 1321 " (AJ439078.1)
Bacillus flexus IFO1571" (AB021185.1)
Bacillus megaterium 1AM 13418" (FM164631.1)
PD16
PD22
Bacillus aryabhattai BSW22" (EF114313.2)
—0 " Bacillus cereus C10-1 " (AB244465.1)
Bagillus pumilus ATCC 7061 T (AY876289.1)
Bacillus stratosphericus 41KF2a (AJ831841.2)
Bacillus subtilis 0G-01" (AB018484.1)
Bacillus licheniformis KL-164 " (AF391127.1)
98 Bacillus sonorensis NRRL B-23154 T (AF302118.1)
99| Bacillus sphaericus strain 205y T (AF435435.1)
100 'y ysinibacillus sphasricus DS11 T (EUB35735.1)
"~ Lysinibacillus boronitolerans 10a ' (AB199591.2)
100 Caryophanon tenue NCDO 2324 ' (X70315.1)
100 Caryophanon latum NCIMB 9533 " (X70314.1)
Bifidobacterium aerophilum T6 " (AY174107.1)

|
0.02

Figure 3 Rooted phylogenetic tree of isolate PD16 and PD22 to other Bacillus species. Each number on a

branch indicates the bootstrap confidence values (100 replicates). The scale bar indicates 0.02 substitutions

per nucleotide position.
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