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1.3 1.7
pH 2 a- s

2 min HPLC Bradford "

HP-Extender-C18 B "

=60:40 1 mL/min Bruker Tensor 27

254 nm 251 nm 240 nm
PE Perkin Elmer TurboMass GC/MS
1.4 / SE-54
Auto-tensiometer Z1.-2 30m 80°C ~300°C 10°C/min
Bruker DMX-300 WB T™S
1.5 " 0=0 CDCl 'H "C
250 mL 1h
50 mL
ViV=1:1 2 min 10000 r/min 10 min 2
2.1 Eml
$26 mm x 300 mm Eml
GFysy 100 mL—
100 mL—> VIVIV=5:1 100 mg/L 200 r/min 18d
:0.01 100 mL—> V/IV=5:2 200 48.0% 57.4% 32.0%
mL 4 Eml
4 20 mL
100 mg/L 30°C 2001/min
1.6 CMC 18d 5d 0D,
12 1
1 Eml
Table 1 Biodegradation of petroleum hydrocarbons
Concentration of Hexadacane Benzene Naphthalene Anthracene Phenanthrene Pyrene
Chemicals/ mg/L 2000 400 300 100 100 100
OD 450 0.28 0.15 0.17 0.12 0.07 0.07
2.2 CMC 1or
4 0.9
4 osf
VIVIV=5:1: |
0.01 % ool
2mNm
30 mN/m CMC 75 mg/L. 0:4 -
Tween 20  CMC osl . A . . . . .
600 mg/L 15 4000 3500 3000 2500 2000 1500 1000 500
2.3 ) Wavenumber/cn’!
a- Bradford Fig. 1 Infrared spectra of the bioemulsifier
-, 11449 em™ —C-0OH 1169.15cem™" -C
a- -C- 1375.75 em™' 1463.19 em™' 2853.78 cm™'
1 721.40 em™' - CH, 2024.07em™' -C-H 1744383 em™' -C=0
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3286.35 cm™' - NH

Eml
16.89 min

53.6 mN/m
30 mN/m 11.08 min
11.30min 12.35min 12.97min 14.62min 15.43min

15.79 min 17.24 min
'H 3 'H 0.878 mg/l. - CH;
1.255 mg/l. - CH, - | 1.606 mg/l. - CH, -
2.317 mg/l. - CH,CO 3.389 mg/l. - CH, -
4.142 mg/l. - NH or — OH

Eml

—5.3430

Intensity/relative value

| e

=g B =N
1 fe
il B =4
f=3 B L=

0.048

4.1415

el

V N

C,H,, S0, Na-C, H,, OH 9:1
16
22 mN/m CsH,; OH
CgH;; SO,Na
30 mN/m
17
Eml
12.36
100 1
xX
3
g
E
z
g 1297
=
14.62 16.69
15.79 17.24
11f811-30J A 15.43
K A A bk AR e e
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Fig.2  Gas chromatograph of the bioemulsifier
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Fig. 3

'H

"H nuclear magnetic resonance spectra of the bioemulsifer
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2.4 Eml
Eml
Eml 3710 14d 50 mL 25 mL
19% 22.3% 20.5% 24.3% 1/30 50 mg/L
46.3% 36.6% 2 5 mL
55% 49.3% 5 mL
Eml 10000 r/min 10 mL pH 2
20% 2
Eml
12 10
Eml
78
10
Eml
2 Eml
Table 2 Accretion of solubility of anthracene phenanthrene and pyrene by accession of bioemulsifier produced by strain Eml
ol e Solubility of chemicals Solubility of chemicals Multiple of
Chemicals Sta}?daﬁ a; O/luhlh/li o when no bioemulsifier when 1/30 bioemulsifier solubility
chermicals! Mg included/ mg/L included/ mg/L augment
Anthracene 0.075 ' 0.83 12.8
Phenanthrene 11" 9.97 10.9
Pyrene 0.151 2.32 6.7
3
20%
Eml
10
V/VIV=5:1:0.01
72mN/m 30mN/m
CMC 75 mg/L
a-
IR GC/MS
NMR

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



3 3717

10
2003 30 6 39-43.

1 Bezalel L Hadar Y FuPP et al. Initial oxidation products in the 11 Kretschmer A~ Bock H Wagner F. Chemical and physical charac-
metabolism of pyrene anthracene fluorine and dibenzothiophene by terization of interfacial — active lipids from Rhodococcus erythropolis
the white rot fungus Pleurotus ostreatus . Appl Environ Microbiol grown on n-alkanes. Appl Environ Microbiol 1982 44 4 864 -
1996 62 7 2554 - 2559. 370.

2 Moody J] D Freeman J P Doerge D R et al. Degradation of
phenanthrene and anthracene by cell suspensions of Mycobacterium
sp. strain PYR-1. Appl Environ Microbiol 2001 67 4 1476 —

12 MacDonald C R Cooper D G Zajic ] E. Surface-active lipids from

Nocardia erythropolis grown on hydrocarbons. Appl Environ Microbi-

1483. ol 1981 411 117-123.

3 Hamme K E Green B Gai W Z. Ring fission of anthracene by a 13
eukaryote. Proceedings of the National Academy of Sciences 1991 1990 293 —296.
88 10605 — 10608. 14

4 Cerniglia C E. Biodegradation of polycyclic aromatic hydrocarbons. 1994

Biodegradation 1992 3 351 - 368.

5 Smith M R. The biodegradation of aromatic hydrocarbons by bacte- 15
via. Biodegradation 1990 1 191 —206. 1996 17 4 84 -87.
6 Harvey S Elashvili I Valdes J J et al. Enhanced removal of Exx- 16
on Valdez spilled oil from Alaskan gravel by a microbial surfactant. 1984 86.
Biotechnology . 1990 8 3 228 —230. 17 Mata-Sandoval J C Karns J Torrents A. High — performance liquid

7 Haferburg D Hommel R Claus R et al. Extracellular microbial chromatography method for the characterization of rhamnolipid mix-
lipids as biosurfactants. Advances in Biochemical Engineering/ Bio-

technology 1986 33 53 -93.

8 Hommel R K. Formation and physiological role of biosurfactants pro-

tures produced by Pseudomonas aeruginosa UG2 on corn oil. Jour-
nal of Chromatography A 1999 864 211 —220.

i . . nd
duced by hydrocarbon- utilizing microorganisms. Biodegradation 18 Thibodeaux LJ.  Environmental Chemodynamics. 2" ed. New

1990 1 107 -119. York John Wiley 1996.
9 . 19 Schwarzenbach R P Gschwend P M Imboden D M. Environmental

2000 33 4 41 -46. Organic Chemistry. New York John Wiley 1993.

Character of A New Bioemulsifier and Its Influence on Biodegradation of
Polycyclic Aromatic Hydrocarbons PAHSs

LI Xi-Wu LIU Zhi-Pei”  LIU Shuang-Jiang
Institute of Microbiology — Chinese Academy of Sciences  Beijing 100080  China

Abstract A bioemulsifier was purified by column chromatograph which was produced by Rhodococcus ruber strain Em1
that could degrade various petroleum hydrocarbons. Bioemulsifier exists in the fraction washed by CHCL; — CH; OH — HCl
V/V/V=5:1:0.01 . This bioemulsifier could decrease the surface tension of water from 72 mN/m to about 30 mN/m
the critical micelle concentration CMC of the bioemulsifier was 75 mg/L.. This bioemulsifier did not contain saccharide
protein neutral fat and a-amino acid and it was verified that the cooperation of hexadecanoic acid with fatty alcohol es-
ter and fatty acyl amine should mainly answer for the surface activity of the bioemusifier by the results of infrared spectra
gas chromatograph-mass spectra and nuclear magnetic resonance. It was also demonstrated that the bioemulsifier could
obviously improve the degradation of polycyclic aromatic hydrocarbons PAHs by stain Eml and remarkably increase sol-

ubility of PAHs in water the average increscent multiple was about 10.

Key words Petroleum contamination Biodegradation of PAHs Bioemulsifier Cooperation
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