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Biosurfactant-Producing Bacteria and Its Application to Bioaugmentation

ST DT I CIER Yo Rk

KUNIAKI TAKAMATSU, ATSUSHI YAMATSU and TADAYUKI IMANAKA

VLR K E R TR T 525-8577 MR EET IR B 1-1-1
PHAEHT A7 A €~ T 525-8577 WHREEINEERE 1-1-1 iKY T2 o av T v s 2244 %
* TEL/FAX: 077-561-5811
* E-mail: imanaka@sk.ritsumei.ac.jp
! Department of Biotechnology, College of Life Sciences, Ritsumeikan University, I-1-1 Noji-higashi,
Kusatsu, Shiga 525-8577
21IB Inc., 1-1-1 Noji-higashi, Kusatsu, Shiga 525-8577

RRsAy 201344 A 16 H JRFEZEE 2013 4F 6 A 20 H)

We isolated a biosurfactant-producing bacterium No. 1 from oil-contaminated soil. The sequences of the 16S ribosomal

RNA gene of No. 1 indicated phylogenetic position of genus Pseudomonas. Strain No. 1 was therefore designated as Pseu-

domonas sp. No. 1. Strain No. 1 and three oil-degrading bacteria (No. 2, No. 5 and No. 10 ) were simultaneously applied to

bioremediation of oil-contaminated soil. As a result it was revealed that No. 1 and three bacteria could be successfully ap-

plied to decrease total petroleum hydrocarbons in soil, oil slick and smell.
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Escherichia coli ATCC11775T (X80725)
P. pertucinogena IFO14163T (AB021380)
P. oleovorans IAM1508T (D84018)
P. aeruginosa DSM50071T (HE978271)
P. anguilliseptica NCIMB1949T (X99540)

_E P. flavescens B62T (PFU01916)
P. argentinensis CHO1T (AY691188)

P. umsongensis Ps3-10T (AF468450)
—e6 "™ p. vancouverensis DhA-51T (AJ011507)
5 b moraviensis CCM7280T (AY970952)
54 b reinekei MT1T (AM293565)

P. koreensis Ps9-14T (AF468452)

Pseudomonas sp. strain No.1
% P. rhizosphaerae IH5T (AY152673)

‘%P, lutea OK2T (AY364537)
77 = P. graminis DSM11363T (Y11150)
P. migulae CIP105470T (AF074383)
8 P. fluorescens 1AM12022T (D84013)
P. tolaasii LMG 23427 (AF255336)
P. cichorii LMG2162T (Z76658)
P. syringae NCPPB281T (DQ318866)
P. meliae MAFF301463T (AB021382)
P. japonica IAM15071T (AB126621)
P. oryzihabitans IAM1568T (D84004)
P. putida IAM1236T (D84020)
P. fuscovaginae ICMP5940T (FJ483519)
P. cremoricoloranta NBRC16634T (AB681090)
P. fulva AJ2129T (AB046996)
P. taiwanensis BCRC17751T (EU103629)
3 P. mosselii CIP105259T (AF072688)
P. plecoglossicida FPC951T (AB009457)

P. monteilii CIP 104883 (AF064458)
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Fig. 1. Phylogenetic tree of strain No. 1 and the related bacteria

Table 1. Results of API 20 NE test on strain No. 1

Oxidase

Reduction of nitrate to nitrites

Reduction of nitrate to nitrogen

Indole production

Acidification of glucose

Arginine dihydrolase

Urease

B-Glucosidase

Protease

+

B-Galactosidase

Assimilation of Glucose

L-Arabinose

D-Mannose

D-Mannitol

N-Acetyl-D-glucosamine

+ |+ [+ |+

Maltose

Gluconate

N-Capric acid

+ |+

Adipic acid

pL-Malic acid

Citrate

+ |+

Phenylacetate

+; Positive, —; negative

Table 2. Results of ATB VET test on strain No. 1

Erythromycin

~

Lincomycin

Pristinamycin

Tylosin

Colistin

Cotrimoxazole

Sulfamethizole

Flumequine

Oxolinic acid

Enrofloxacin

Nitrofurantoin

Fusidic acid

Rifampin

Metronidazole

Penicillin

Amoxicillin

AMOX+CLAV. AC

Oxacillin

Cephalothin

Cefoperazone

Streptomycin

Spectinomycin

Kanamycin

Gentamicin

Apramycin

Chloramphenicol

Tetracycline

Doxycycline
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S; Sensitive, R; resistant
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Table 3. Criteria to judge the level of oil slick and oil smell in

bioremediation
Level Oil smell Level Oil slick
0 |Odorless 0 |None

barely detectable (only

1 | Odor barely recognizable 1 small spots are visible)

Detectable (low) (Silver
2 |and/or rainbow colored
stripes are detectable)

Weak odor, but
recognizable

Detectable (moderate)
(Silver and/or rainbow
colored patches are clearly
detectable)

3 |Clearly recognizable odor | 3

Detectable (high) (Silver
and/or rainbow colored
slick fully covers water
surface)

4 |Strong odor 4

5 | Overwhelming odor
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Fig. 2. Effect of strain No. 1 on oil slick and smell in the process of
bioremediation
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