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Characteristics of Biosurfactant Producing Pseudormonas sp. Z1
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One hundred forty five bacterial colonies which were able to degrade crude oil were isolated from
soil samples that were contaminated with oil in the Daejon area. Among these colonies, one bacterial
strain was selected for this study based on its low surface tension ability, and this selected bacterial
strain was identified as FPseudomonas sp. Z1 through physiological-biochemical tests and analysis of its
165 rRNA sequence. Pseudomonas sp. Z1 showed a high resistance to antibiotics such as chlor-
amphenicol and ampicillin, as well as heavy metals such as lithium, manganese, and barium. It was
found that the optimal pH and temperature for biosurfactant production of Pseudomonas sp Z1 were
pH 6.0-7.0 and 30°C, respectively. After ten hours of inoculation, the biosurfactant activity of the cul-
ture broth decreased rapidly, and had maximum surface tension (28 dyne/cm) after twenty-one hours
incubation. The biosurfactant activity of the culture broth was also decreased up to 2% NaCl

concentration.
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72 298 B¢ A AT B 12 B
A4 A4 100 mlo] S0180E 250 ml 47 Sk Yo

30°Coll M 1417 1R F, & Fag 0= 2% crude oilo]
7} bushnell-hass (magnesium sulfate 0.2 g/1, calcium
chloride 0.02 g/1, monopotassium phosphate 1.0 g/1, ammo-
nium phosphate dibasic 1.0 g/1, potassium nitrate 1.0 g/1,
ferric chloride 0.05 g/1 pH 7.0) & S #u|=|o] d&tdS
AEste 239 MY &, F 4509 ©Y FEYE &

At #2lE AR EES 1% tributyrin®] H7FE LA w)
A (peptone 5 g/1, yeast extract 3 g/1, pH 70)01] AE3t9
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79 165 1DNAS F353}7] 93] forward primer

5-AGA GTT TGA TCM TGG CTC AG-3' (27F)$} reverse

primer 5-GGT TAC CTT TGT TAC GAC TT-3' (1492R)E

AHE-3IAL(BIONEX), 971X €2 ABI model 310 (Applied

Blosystems, USA)S AHE-8le] 4314t o2 £4¥ 1DNA

% 7]4 8- BLAST search (www. ncbi.nih.gov/BLAST/)E A}
&3k Mlal, E43t9

UV-Spectrophotometer (S martSpec3000
o83k 600 nmo A ZA sk 4

1 N HCI# 1 N NaOHE 717 %7}6}04
pH 2-122 243 &, Aujeks ¢S 4T HFst] I7
Wlasis 7] pH Aold] e wRgEs A A4S =
Aok & wF A FELLT HE ﬁl@_%@xﬂ A o
At GBS Fohns] A3 FFAAA o
Feh2=el 242} 30 ml, 50 ml, 75 ml, 100
gelatel Au g 94 HF3,

ml 150 ml= 7—}7]

30°Cell A 200 rpm 2.
w3es S5
%

2 3% HHOR S oA AEI %
NaCle] Fxo] m& A5 JAddF9 433 A& AHgy
xﬂ *Moﬂ EH 046; A}h NaClY] %7} z2+2F 0.5%, 1%,
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& shbe 4°Coll M Hasin] v wjgelo] ugEE&
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EUHYY =M
LB &%) Aol M ODe=1.07+A] Huj 3k FF 5 mlL 500
ml LB #jA]ol] HE3+ 3 30°Col A 200 rpm 2.2 Z&hujosim

Hj Aol wet ARE AT AHsAY AHT AEe
A4 &2 7] (supra22K, Hanil Science, Korea)Z U4
(13,000x g 10%)3ked TAE A AT F, Surface Tensiometer
(CBVP-A3, FACE, Japan)2 A+319] plate "[4]0.2 25°C
oA 33 wkEstel FUAHS S
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Pseudomonas sp. Z1% chloramphenicol®ll 3,200 ng/ml, ampi-
cillin®ll 1,200 ug/ml 12| streptomycin¥} spectinomycin®]l
747} 200 pg/ml7FA1e] mninum inhibitory concentration
MIC)ZE-S Vel Hlad] & F=7kA WAL 2t g&s
9154 h(Table 3). wekAl Pseudomonas sp. Z1-& &3}
Fart QEE EFOIM 3 dolzt At oz A
ek ol ok Aolehe o4 HoldS # ofys, Ml
s Z7o A B ¥ Acnetobactar Iwoffii 16C-1 [15]9}

Table 3. Susceptibility of Fseudomonas sp. Z1 to various

antibiotics

Antibiotics MIC (ug/ml)
Ampicillin 1200
Chloramphenicol 3200
Kanamycin 20
Spectinomycin 200
Streptomycin 200
Tetracycline 10

Table 1. Morphological, physiological and biochemical characteristics of Pseudomonas sp. Z1

Characteristics Characteristics
Gram i Oxidase +
Spore i Catalase +
Shape Rod
Starch -
Colony color Cream
. Urease -
Colony Form Circular .
. Hydrogen sulfide -
Colony Elevation Convex .
Colony Margin Entire margin Casein )
m & & Methyl red -
Motility +
Voges-proskauer -
Indole ,
. Macconky’s -
Citrate + .
) Eosin methylene blue -
Nitrate -
. Fluorescense +
Gelatin -
+, positive; -, negative
Table 2. Utilization and fermentation of various carbon sources in Pseudomonas sp. Z1
Carbon source Utilization Carbon source Fermentation
Arabinose - Arabinose +
Cellobiose - Cellobiose -
Fructose Fructose +
Glucose +% Glucose +
Lactose - Lactose +
Maltose - Maltose -
Mannitol - Mannitol +
Ribose - Ribose +
Sucrose - Sucrose -
Xylose - Xylose +

Utilization: +, growth; -, no growth; W, weak growth
Fermentation : +, positive; -, negative



Pseudomonas sp. G314 [28] Bt} gA4A] YA o] =o} Mf-ets}
TAE QAW S Hste vAEE FAA o= B
AE Ze AR F2HEY. & It oE F/FE 9@
%2 Pb, Cd, Cu, Cr, Nj, Fe, Hg, Zn 59 $54°] 25
U= Mulligan [21]¢] Euxd, HF AEH
Pseudomonas sp. 719 Fa4 WAZAIA Nig 3,200 p
g/ml, BaZ} Mn2 27+ 800 ug/ml Li¥#} Cr# Cus 247 400
ug/ml”}?q«l MIC #& YE L, Hg= 100 ng/ml7hA19] =
2 FRIANE YAE 2 Ao fé}”ﬂ"*ﬂ(Table 4). 0] 4
He Hlg 279 1 %aﬂ Acinetobacter Iwoffii 16C-1 [15]€%
T4 WA vstAY St
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éﬁ% TEE WS 2 )5S o) 3 9 i
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Pseudomonas sp. Z19] W% §4& ZAMSH 23,
20°Ce} 30°Cell A Aol -r3taL, 37°Ce} 42°Ce
ARHA oS IRlstAh. 250 B2 xHG
TFF 7o) A9 gle 37°Ce 42°ColE 27] 4
i = %_1'” 59-62 dyne/cms Al 4
Hl 2 £& 20°CollME g 242 52 dyne/cm
st T3] 447 AWSHA AL A HA &
STk 28y 30°C B gl A e 42 28 dyne/cm o2
744 5738k Peeudbmonas sp. Z19) AAZ3A A9} A5
9 H7 exe 30°CYol FAHUrhFig 1). = wiAL] 27]
pHel W& A= AWSHYA S A 43S A 45,
pH 578 9717 472 BISzstA| Ao} kbAoA oF &
743 MR TS dsd o AE AHEYA 9
A2 pH 63 pH 74014 ket S wf ol Tk 28 dyne/cm .
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Table 4. Susceptibility of Pseudomonas sp. Z1 to various heavy
metals

Heavy metals MIC (pg/ml)

Ba 800
Cd 100
Cr 400
Ni 400
Cu 400
Co 200
Li 3200
Hg 100
Mn 800
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Surfacetension
(dynefcm)
Growth (OD600 nm)

Temperature ('C)
s Surface tension  —fl— Growth
Fig. 1. Effect of temperature on the production of biosurfactnat
and growth by Pseudomonas sp. Z1. Cells were cultured
for 24 hr at 20°C, 30°C, 37°C and 42°C, respectively.
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Fig. 2. Effect of pH on the production of biosurfactant and
growth by Pseudomonas sp. Z1. The pH values of media
were adjusted by addition of 1 N HCl or 1 N NaOH.
Surface tension and growth were determined after
reciprocal shaking (200 rpm) at 30°C for 24 hr.

Table 5. Effect of aeration on the production of biosurfactant
by Pseudomonas sp. Z1

Medium Growth Surface tension
volume(ml)?* (g/1)° (dyne/cm)
30 1512 26.75
50 1.372 26.60
75 1.319 26.25
100 1.281 26.35
150 1.202 26.40

*Medium volume (ml) in 250 ml shaking (200 rpm) flask.
*The cell pellet was washed once with distilled water, dried
at 105°C for at least 24 hr, and weighed.

Each value represents the average of two independent
experiments.
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etstw, £ Ayl AMSE Pseudomonas sp. Z1E 0.5-1%
NaCle] = A5t o] 93 248 vehlof s
FReE Aeolle AT F Jle 2oE A4dn. 28y
Pseudomonas sp. Z1& 30°Ce] 2=} FARE 7149
pHell A Hd 84S Jell AL, B Pseudomonas sp. G314 28]
9} Pseudomonas sp. EL-G5279] £71% 28 A3[5|9e &

£F A9 i‘ig} AE AREA S AT AAA7L

glol, A&A e Ak FYo] g e AL wgsd E 7F
= oY EY Ol‘/} F9] FFed Agd &8 7teAdol
=0l #eEn

ME HHEMH< Rets

Pseudomonas sp. Z19] S22 AE AHSAA A7
FBRBAE Ldotr 7] s Hj FAI e wE e AUSAGA
= A3, qFe Aol 371 v F47]

of gAY S A%

o o]2& 10A7F o] 78] A o] F43] 7+Adto] Hﬂok
13A17F Fof wj Ao EHAEH ] 32 dyne/emS YER L
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Fig. 3. Effect of NaCl concentration on the production of
biosurfactnat and growth by Pseudomonas sp. Z1.
Surface tension and growth were determined after
reciprocal shaking (200 rpm) at 30°C for 24 hr.
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Fig. 4. Time course growth and biosurfactant production by
Pseudomonas sp. Z1. The cell was cultured in LB medium
at 30°C.
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