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Fig. 1 Microscopical photograph of strain W3
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Fig. 3 Effect of salt concentration on W3 biomass

and phenol degradation
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Fig.4 Effect of phenol concentration on W3 growth

and phenol degradation
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phenol by strain W3
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Fig. 6 HPLC spectra of ectoine and W3 cell extraction
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Fig. 7 Effects of salinity on the accumulation of

compatible solutes in W3 cells

(1) V5 7K A B 35 35 U o 0 3+ — Pk g
DA iy Ay I — il 05 R VR R AT A K Y B R L S
B 22 R Candida sp. W3.

(DB Bk W3 BESETE 1% ~10% By R B F 4k
KRR fR A, 78 NaCl i &40 50k 5% 2 1 ik
FE K1 500 mg/L BF, 288 h 4 F 4 B A 28 ] 3k )
99.8%.

() Wk W3 7] FIH 2 #0057 & K6 &9, I XF
- HEY gy A %o 2R A - ] 3 1 4 I
MR & W i 22 HA — i 1Y B i g

(DO BE W3 7E 5 $h PR 5 T DL D & w5 g A al
FWAE R EEEB BV TP .

2% SCik -

(11 #.284W.-HE=. 2B EKEEHLARA R
B LT #E. 2008, 27(2).231-234

(2] 8% B SREGEEFTOATAAER %
)], FER#, 2005, 26(5):147-151

[3] MUHAMMAD A, SAMINA L, SAKANDAR R,
et al. Characteristics of phenol biodegradation in
saline solutions by monocultures of Pseudomonas

aeruginosa and Pseudomonas pseudomallei [ ] ].



30 X % ¥ LT kK ¥ ¥ #H

%51 %

Journal of Hazardous Materials, 2007, 149(1):60-66

[4] LEE Seung-goo, HONG Seung-pyo, SUNG Moon-
hee. Removal and bioconversion of phenol in
wastewater by a thermostable B-tyrosinase [ J].
Enzyme and Microbial Technology, 1996, 19(5) .374-
377

(5] Bk WA.%k . B®SL3HHE PHEA2 X KB
R At R ()], & E RS A %, 2001, 21(3):226-
229

[6] KATAYAMA-HIRAYAMA K,
HIRAYAMA K.

TOBITA S,

Biodegradation of phenol and
monochlorophenols by yeast Rhodotorula glutinis
[J]. Water Science and Technology, 1994, 30(9) :59-
66

[7] KUHLMANN A U, ERHARD B. Osmotically
regulated synthesis of the compatible solute ectoine in
Bacillus pasteurii and related Bacillus spp. [J].
Applied and Environmental Microbiology, 2002,
68(2).772-783

[8] GRIEVE C M, GRATTAN S R. Rapid assay for

determination of water soluble quaternary ammonium
compounds [JJ. Plant and Soil, 1983, 70(2) :303-307
(9] F &, EWW.N £2.%. HFZ@WLEeTNEsa
Bmegamal)] FEER S, 2005, 8:50-52
[10] EH B . BWH.E K% ELFFHEHEY
Pe e gt 0], FE A # ¥4, 1995, 15(4):407-
414
(1] % #.#ART.KHH. % PEEFLE DTYL &
BE R AR RS W F AT e S FER,
2006, 46(6) :956-960
(12 REs.HAE. £ #.%. PELLIEMEEE
FEALHE 3 Rk R LT]. #E W F 4R, 2007, 47(5) .
937-941
[13] VERMEULEN V, KUNTE H ]J. Marinococcus
halophilus DSM 20408" encodes two transporters for
compatible solutes belonging to the betaine-carnitine-
choline transporter family: identification and
characterization of ectoine transporter EctM and
transporter BetM [J1.

glycine betaine

Extremophiles, 2004, 8(3):175-184

Isolation, identification and characteristics of
a salt-tolerant strain for phenol degradation

QU Yuan-yuan®, ZHOU Hao, WANG Ping, JI Guang-xin, ZHOU Ji-ti

( Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: A salt-tolerant phenol degrading yeast strain W3 was isolated from the sludge of a sewage
plant. It was identified as Candida sp. by morphological and 26S rRNA sequence analysis. The strain
was capable of growing in the medium with 1%-10% NaCl and utilizing phenol as sole carbon source
and energy. It is found that the optimal conditions for growth and degradation are pH 7. 0,
temperature 30 °C, 5% NaCl. Under 5% NaCl, 1 500 mg/L of phenol is degraded by W3 within 12
days and the degrading rate is 99. 8%. The strain can also degrade various aromatic compounds, such
as aniline, salicylic acid, and phenolic mixtures under high salt conditions. The salt-tolerant
mechanism of W3 shows that the level of ectoine and betaine inside of cells increases with increasing

salinity, which indicats that W3 can use ectoine and betaine as the osmoprotectant in hypersaline

environment.

Key words: phenol; salt-tolerant yeast; ectoine; betaine



