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Cultural Characteristics of a Biosurfactant-Producing Microorganism Pseudomonas aeruginosa F722.
Oh, Kyung-Taek, Chang-Min Kang', Motoki Kubo?, and Seon-Yong Chung*. Department of Environ-
mental Engineering, Chonnam National University, Kwangju 500-757, Korea, 'Department of Enviromental
Engineering, Chodang University, Muan, Channam 534-701, Korea, “Department of Bio Science and Technol-
ogy, Faculty of Science and Engineering, Ritsumeikan University 525-8577, Japan — Productivity of biosurfactant
(raamnolipid) by Pseudomonas aeruginosa F722 was investigated in the several culture conditions and culture
composition. Biosurfactant production by P. aeruginosa F722 was amounted to 0.78 g/l as the result of the nitrogen
sources and carbon sources without investing of optimum conditions. As for that one was investigated, biosurfactant
production by P. aeruginosa F722 was amounted to 1.66 g/l. Biosurfactant production increased twofold because
the composition of a modified C-medium was investigated efficiently. NH4Cl or NaNO, inorganic nitrogens and
yeast extract or trypton organic nitrogens were effective, but others inorganic nitrogens and organic nitrogens tested
were not efficient for biosurfactant production by P. aeruginosa F722. The optimum concentration of NH4CI; inor-
ganic nitrogen and yeast extract; organic nitrogen were 0.05% and 0.1%, respectively. In various carbon sources,
others with the exception of hydrophobic property substrate (n-alkane) and hydrophilic property substrate (glucose,
glycol) were not found to be effective for biosurfactant production, and 3.0% was better in yield than other concen-
tration of glucose. This yielded C-to-N ratios between 17 and 20. In our experiment, the highest biosurfactant pro-
duction by P. aeruginosa F722 were observed in 5 days cultivation, containing glucose 3.0%, NH;Cl 0.05%, and
yeast extract 0.1% and C-to-N ratio was 20. Optimal pH and temperature for biosurfactant production were 7.0 and
35°C, respectively. Under the optimal culture conditions with glucose, biosurfactant production was amounted to
1 66 g/l. Velocity of biosurfactant production and strain growth increased after nitrogen depletion. The average sur-
fz ce tension of 30 mN/m after the 3 days of incubation under optimal culture condition was measured by ring ten-
sionmeter.
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Fig. 1. Flow chart for purification procedure of microbial sur-
factant on glucose as the sole carbon source.
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Table 1. Effect of nitrogen sources.

0.D. 600 nm Clear zone (cm)

Nitrogen sources

0.05% NH4Cl  0.1% YE 3.28 8.0
0.05% YE 3.14 6.4
0.1% Y-E 0.1% NH,CI1 3.07 2.0
0.05% NH4CI 3.28 8.0

*Y-E: Y:zast Extract.

Table 2. Effect of carbon sources.

Carbon sources 0.D. 600 nm Clear zone (cm)
2.0% Glucose 2.48 9.0

3.0% Glucose 2.56 9.0

4.0% Glucose 2.41 8.9

2.0% Glycerol 2.78 8.9 )
3.0% Glycerol 2.73 7.8

4.0% Glycerol 2.53 6.7

2.0% n-ClS 287 8.5

3.0% }’l-clg 1.61 0.2

4.0% n-Cyg 3.14 7.3

)

e 5

fu

AEA DA BAAA ) AH-EE 77
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(O.D. 600 nm; 2.78, clear zone; 8.9 cm), n-Cis2] - 2.0%
(O.D. 600 nm; 2.87, clear zone; 8.5 cm)oll A P aeruginosa
F7228] A} AAEARGAA Aol A Vebdvh(Table
2, Fig. 2). P aeruginosa F722°] A=} Y EARGAA &
A2 AR 371 '] F 3.0% glucoseZ} 7Y Bl
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Fig. 2. The clear zone formation by nitrogen sources (A) and
carbon sources (B). (a) 0.4% NH4Cl+ 0.02% yeast extract, (b)
0.2% NH4C1 +0 .05% yeast extract, (¢) 0.05% NH4CI + 0.1% yeast
extract, (d) 3.0% glucose, (e) 0.2% n-Cys.
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Fig. 3. The characterization of biosurfactant production by

Pseudomonas aeruginosa F722 in the modified C-medium with

3.0% glucose.
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Fig. 4. Time course of biosurfactant production by Pseudomo-
nas aeruginosa ¥722 in the modified C-medium. Carbon source
(glucose 30 g/l) was added after the 36 h.
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Fig. 5. Comparison between chemical surfactant and biosur-
factant depend on the dilution rate.
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Table 3. The measure of surface tension.

Substrates Surface tension (mN/m)
Water 72
Che nical surfactant-1 31
Che nical surfactant-2 32
Tween #20 39
Tween #80 39
Biosurfactant 30

3§ qlofAl wiekl ot AlgE 2 9l MRS ZHRIAL &
A ula AdS 3slaint. 3.0% glucose’tollA] wioksl vj
ool A doizl EAHEBANA YAL 50yl Eleuthera
(OMAN) crude oil® o] 54 petri-dish(90x15 mm)
off Pol=dd Z3} FA] 9.0 cm®] clear zoneo| A=Y=
ol FHMIAIS] clear zone 34} viszal ARE Rl
ol wllell FUsHAl AR 1.0% n-Cig’dell A wlleFak ulok
Ao A Poixl HEAHEAA L] clear zone 272 7.5 cm
24 8o ¥5-g BAvkFig 5). AEAHIZIA 2
P azruginosa F7229] wjckdellA Fig. 13} 72 ubgo
2 AEAHEYAE At YEAHSIA L] S &
gt A}, 109714 348 Fo| % clear zone 273 ¢] 6.2
em= ZAFE2cH(Fig. 5).

Desal 5{6]2] B30l of5Pd &34 712 (glucose, glycerol)
B v 71 (diesel, n-Cio, 12, 14, 16, 18, 2205 AU
22 o 4319]e wlo) biosurfactant A Z} PAlol| v}
odgfo] & Aoz Byl ol#jgl A= AN A
29, ' 5 ookt viskzAlel] wet Zeb 4 qlvke
A B Ao HedFT gl sHR]EL, 13F SAREEEA
biosurfuctant®} 2} AAHEZA] biosurfactants X}o] &
7FA 3L )6, 7). B A3l A strain F722%= &44 713
B} 834 713 AEAHEEAA Al A o] 83 Ao
2 228 g uieR 8314 7]l glucosed WA
T ol H A 7A &G, T 52 o83l 7)E
S AAFIEL G2 A7) e AR Bolsd A g B
2] 53 32 S AEARIEA Al o83k 3
7429 S AR E|Abe] 294 ¢l SHoA B o]H o]
A& ses AlsEY. FAH o 2AslA ok sidl S
7FA] AL #H(ring) 3JEfS] Du Nouy KK tentionmeters- o]-£-3F
Ay S44%, SR F94H2 72 mN/m, AEA
HEAlde] 42 30 mN/m=A] chemical surfactant-1
o] EuiA 31 mN/m % chemical surfactant-22] 3 A
32 mNme} B3 2RSS Vel 97 Tween #20, #30
o] Ful¥2 39 mN/mE S 2ARE I (Table 3).

o oF
el =

AJEAHZAIA AWAATHS, Pseudomonas aeruginosa F722

£ o]83led kst kA e 2ol A AEAEEA
A PAAE A BT A et S FES] Aol
= P aeruginosa F7222] REARIAIA AYAHEEL- 0.78 g/l
olgict. alxat, A ehadS HAES Foll= A=A
XA YAkl 24 F718E 1.66 glol it Fr1HAl o=
NH,Cl %= NaNOZ 715158 o AEAHIA 284
o E3tA-olgj e F7) ALY S 2 E yeast extract T
tryptone2 7131512 o) AEA WA o] =it o
F F7)AAEY 2R 0.05% NHCL F712AY SR 0.1%
yeast extracts AU oZ A7Isisl-g o 7 FHH ol
el o 2 A9Al 7)1 (n-alkane) S A=A 712 (glucose,
glycolyS #H7lsle] AEADIHA AJalFe 2RI =
A4 71ARER= A5 71A9] 3.0% glucoseE 7181
<= o AEARIAA Akl =odvt. ojuf o] shAd A
A ¥ &L 17-20019 5. P aeruginosa F122°= Wi kZE 7]
3.0% glucose, 0.05% NH4Cl, 0.1% yeast extract, 35°C,
pH 7.0, C/N ratio 20, 5 daysell A AEAHEAIA QAreke
1.66 g/lo] e}, AAgdo] AH F ehifd S Arlsle] w)ofs}
Ag W7} AAaYU) ekl S A Arsied wiekslS Wi
o AEAHGAIA A E I TA RG] B30t 3
A ksl A dejAl ok e] FHA-2 30 mN/me]
Wt
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