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Isolation and Characterization of a Biosurfactant-
producing Bacterium

SUN Yan HONG Qing” LI Shun-Peng

(Key Laboratory of Microbiological Engineering Agricultural Environment, Ministry of Agriculture,
College of Life Science, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: A biosurfactant producing bacterial strain C-3 was isolated from the sludge of a petroleum refin-
ery and identified as Pseudomonas aeruginosa. The optimal conditions for the growth and biosurfacant pro-
duction of strain C-3 were investigated. The results showed that strain C-3 could grow well and produce the
largest amount of biosurfacant under the following conditions: seed-oil as sole carbon source, 30°C, initial
pH 8, Ca®* concentration of 20 mg/L, 75 mL medium in 250 mL Erlenmeyer flask. The biosurfactants pro-
duced by strain C-3 was identified as lipopeptides, showing high surface activity and emulsifying efficiency
with critical micelle concentration (CMC) being 50 mg/L.
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, 1
C-3, ,
1 5%
1.1 ERE
(9/L): (NH,4),S0, 5, 2,

KCI 1.1, NaCl 1.1, FeSO,7H,0 0.028, KH,PO, 1.5,
K;HPO, 1.5, 0.5, 5 mL,

20, pH 7.5
(%): ZnSO, 0.029, CaCl, 0.024,
CuS0, 0.025, MgS0,-7H,0 0.017

(g/L): (NH,),SO, 5, 2, KCI

1.1, NaCl 1.1, FeSO,7H,0 0.028, KH,PO, 1.5,
K,HPO, 1.5, 0.5, 5 mL,
10 mL, pH 7.5

(g/L) (NH4)2304 10, NaNO3 2,

MgS0O,7H,0 0.3, KH,PO, 10, Na,HPO, 4, pH 7.5,

12 EHBISE

1049,
30 min

3d,

, 30°C

3d~5d
0.1 mL

>3 cm
13 BEHHIEE

10 g/L

90 mL : 2 h;
10 mL 90 mL
, 30°C 160 r/min

24 h, ,

), 30°C 160 r/min
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DNA CTAB 11 16S rDNA
16S rDNA , : 5-AGA GTT
TGA TCC TGG CTC AG-3' (E. coli 27F),

5-TAC GGC TAC CTT GTT ACG ACT T-3' (E. coli
1492R) PCR  (15kb )  V-Gene

, pMD18-T Vector,

GenBank(http://www.ncbi.nIm.nih.gov) Ribosomal
Database Project Il (http://rdp.cme.msu.edu)

16S rDNA , BioEdit
MEGA 3.0 , Kimura2-
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, 1000 ,

Parameter Distance ,
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(Bootstrap)
1.4 FREKRDMNE
, JYW-200
( )
1.5 FTEFEMEFERFIRGEE
, 10000 r/min 20 min
; 12 mol/L HCI pH 2.0,
, 4°C , 10000 r/min
pH2.0 HCI ,
1 mol/L NaOH , pH
7.0, :
CH,CI, , , 1 mol/L
NaOH , ; Whatman No.4
, HCI pH 20,

30 min
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(FT-IR)
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Table 1 Physiological and biochemical characteristics

=2 of C-3
iy T
;. % Physiological and Physiological and
biochemical character- Results biochemical character- Results
; istics istics
-~ “3-2 : i Gram stain - Catalase test T
j B M.R. test = Use of nitrate +
e 3 .
s 3 »/-; w » & V.P. test + H.S production -
oo # Indole test = NHj; production -
4 Pu‘ . . .
e // ; . o Ciellnl It'ezl:EfaCtlon + Sucrose fermentation +
P T -~ 10am .
_&ﬂm e Phenylalanine dehy- B Y S .

drogenase test
1 Bk C-3 B R HR K (x4000)

: L . Citrate test + Lactose fermentation +
Fig. 1 Electronic micrograph of strain C-3(x4000) . .
Starch hydrolysis test = Glucose fermentation +
16S rDNA (GenBank Cellulose hydrolysis Mannitol fermenta- +
. ) test B tion
EU862322) GenBank (http://www.nchi.nlm.nih.gov) —
Ribosomal Database Project Il (http://rdp.cme. Notes: +: Positive; —: Negative.
msu.edu) 16S rDNA
, C-3 Neighbour-Joining method ( 2
, 16S rDNA 2 , C-3 Pseudomonas ,
5l|_ Pseudomonas stutzeri' U26262
93 Pseudomonas balearica® U26418

{: Pseudomonas stutzeri® AY017341
99

Pseudomonas xanthomarina” AB176954

Pseudomonas alcaliphila” AB030583

79 99| _\: Pseudomonas pseudoalcaligenes™ DSM 50018T
91 Pseudomonas mendocina™ M59154
Pseudomonas psychrotolerans' A1575816
2 23 li Pseudomonas flavescens” U01916
99 Pseudomonas argentinensis (T) AY691188
| Pseudomonas anguilliseptica (T) X99540
_7?| Pseudomonas sp.” AM114527
Pseudomonas alcaligenes” LMG 1224T
23‘ —————— Pseudomonas nitroreducens’ AM088474
99 _l— Pseudomonas citronellolis™ DSM 50332T
74 Pseudomonas jinjuensis’ Pss 26 AF468448
Pseudomonas indica™ AF302795
o1 Pseudomonas resinovorans' LMG 2274
- Pseudomonas otitidis" AY953147
75 [ C-3 EUB62322
99 Pseudomonas aeruginosa® DSM50071
—

0.005

2 IRIEEHR C-3 REMAXEMAY 16S IDNA MZMARF L FE
Fig. 2 Phylogenetic tree constructed by the neighbor joining approach based on the 16S rDNA of strain C-3 and related strains
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Fig. 4 Effect of carbon source on growth of strain C-3 and
surface tension of the culture
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Fig. 5 Effect of temperature on growth of strain C-3 and
surface tension of the culture
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, c-3 pH , , Mg*
pH 8
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Fig. 8 Effects of metal ions on growth of strain C-3 and
surface tension of the culture
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