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Effects of Surfactants on the Biodegradation of Phenol by Candida tropicalis

DING Ying YUAN Xing—<hong ZENG Guang-ming LIU Zhidfeng ZHONG Hua WANG Jing
(College of Environmental Science and Engineering Hunan University Changsha 410082 China)

Abstract: The method of liquid fermentation culture was used to study the influence of two synthetic surfactants cetyl
trimethylammonium bromide (CTAB) and Triton X400 and a biosurfactant dirhamnlipid(diRL) on phenol degradation by Candida
tropicalis CICC 1463. The results showed that at the beginning of degradation the yeast population decayed phenol metabolization and
bacterial growth did not occur simultaneously which indicated the toxicity of phenol and formation of intermediate product. CTAB was
toxic to C. tropicalis and it restrained phenol removal. The phenol degradation was accelerated by Triton X400 of low concentrations of
0.1 and 0.3 CMC and the complete degradation was achieved at 24 h and 36 h respectively compared to 48 h of control. When
Triton X400 concentration was increased to 1. 0 CMC or higher concentration decay of yeast in the initial phase was weakened but
phenol removal and bacterial growth were lagged. The biosurfactant diRL enhanced phenol degradation and growth of the C. tropicalis
markedly and the effect increased with increasing of diRL concentration. Complete degradation was achieved at 24 h in the presence of
1.0 and 3.0 CMC diRL. The diRL concentration also decreased gradually during the fermentation. These results indicated that diRL
could reduce phenol toxicity to a great extent and favor the bacterial growth as co-substrate.
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1.1
(diRL)
( Pseudomonas aeruginosa)

CCTCC AB93066.

CICC 1463
(Candida tropicalis)
CICC 1463. 2 4°C
1
1.2
CTAB ( )
Triton X400 BDH (Poole England >
99% ) diRL  P. aeruginosa AB93066
10 ; Lanconco
Water Pro PS (Kansas USA)
18.2 MQ * cm ',
1.3
(YPD gL "):
1.0 2.0 2.0 pH6.0.

(MSM g+ L '):(NH,),S0,0.4
K,HPO, 0.4 KH,PO, 0.2 NaCl 0.1 MgSO, 0.1
MnSO, * H,0 0.01 Fe, (S0,), « H,0 0.01
Na,MoO, * 2H,0 0.01 pH 6.0. 30°C

2200 r/min.
1.4
1.4.1
50 mL MSM 250 mL
0.22 pm

500 mg * L',
0.1.0.3.0.5.1.0 3.0 CMC.3
(CMC) : CTAB
364.46 mg * L' Triton X400 200.5 mg * ™' diRL
60 mge L~ "1, 12 h
C. tropicalis
2%

500 mg* L~' MSM-

1.4.2
Shimadzu UV 2552

600 nm (Dgyo)
10 000
r/min 10 min
5 mL
10 000 r/min 10 min
600 nm
10 000 r/min 10 min
105°C 24 h
Do
1.4.3 ( )
0.45 pm
HPLC Agilent 1100 (Agilent Technologies
California USA) 2o C18
(250mm x 4.6 mm 5 um Agilent); V(
):V( ) =4:3; 1.0 mL/min;
280 nm.
1.4.4 CTAB
C,H,(NO,),0H ! CTAB
1.4.2 2.5
mL 0.25 mL (0.1%
0.002 mol * L.”"  NaOH ) 2.5mL
5 min
Shimadzu UV-2552 375 nm
1.4.5 Triton X400
r Triton
X400 1.4.2
1.5 mL 1.5 mL  Co-SCN 280 g+ L'
Co(NO,), *6H,0 620 g+ L."'NH,SCN
3.0 mL 2 min
2 890 r/min 10 min Shimadzu UV-2552
620 nm
1.4.6 diRL
- ” diRL . 1
mol + L™" HCI 1.4.2
pH 2.0 5
min
3 60C
diRL 2.0mL 0.05 mol « L”  NaHCO,
5% 1.0 mL 5.0 mL
10. 0 min 25%C 20 min
Shimadzu UV 2552 480 nm
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MSM Do g e
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&
B 5000 |-
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i [l /h
1 CTAB 10.00
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concentrations of CTAB added 0
&
'%J -5.00 —e— diRL
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= 10.00 —m— TX-100
48 h g 1500
= —-20.00
36 h . ¢ -25.00 |- —e
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Fig. 3.  Changes: of bacteria surface Zeta potential with the

surfactant concentrations
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2.2 Triton X400  C. tropicalis ( 4).
Triton X400 D oo —%—0CMC —A— 0.3 CMC —8— 1CMC
4 . 12 h —&— 0.1 CMC —®— 05CMC —&— 3CMC
120.00
100.00
Triton X400 .
£ 80.00
Triton X400 (0.1 #*
B 60.00
0.3 CMC) 12 h g
¥ 4000
48 h 60 h ;
Triton X400 2000
60 h 0
50.000
45000 | —>%— 0 CMC —&— 0.5 CMC
- 40000 | —©— 01CMC —e—1CMC 5 (Triton X-400)
jﬂ 35.000 —£—03CMC —A—3CMC Fig.5 Residual rates of phenol vs time
&
a 30.000
% 25.000 . ..
tﬁ 20,000 2.3 diRL  C. tropicalis
& 15.000 6 diRL
H 10.000 ]
5.000 leL
0 0.1 0.3 CMC diRL 12 h
diRL (0.5.
4 Triton X100 1.0 3.0 CMC) 18 h
7 diRL
Fig.4 Cell dry weight concentration trend with different 6
concentrations of Triton X400 added diRL diRL
400.000
Triton X400 —>— 0CMC
men 350.000 - —@— g.1 cMC
5. Triton X- 7. 300.000 L —&— 03 CMC
. o —8— 0.5CMC
100 0.1 0.3 CMC £ 250.000 - —@— 1 CMC
i —
24 h 36 h. Triton ﬁ 200.000 |- 3 eMe
X400 ]i; 150.000
Triton # 100.000
X400 50.000
0
. (0 ~96 h) Triton 0 6 12 18 24 30 36
i B/
X100 ( ) )
Triton X-400. Triton X400 6 diRL

Zeta

C 3).
Triton X400

Triton X400
21 22
Triton X400
CMC
24 h

Fig. 6 Cell dry weight concentration trend with different

concentrations of diRL added

8
diRL 6 h
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(1.0.3.0 CMC) diRL 24 h
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