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Abstract: The effects of different conditions on biodegradation of o-cresol and p-cresol by Comamonas sp. Z1
(hereinafter to be referred as Z1) were investigated. including the initial concentration, pH and metal ions. The
degradation products were also analyzed by high performance hquid chromatography-mass spectrometry. The results
showed: (1) Z1 could utilize o-cresol and p-cresol as the sole carbon source for growth and completely degrade 25-75
mg/L o-cresol and 25-200 mg‘L. p-cresol within 36 h. (2) Z1 could quickly degraded 50 mg/L o-cresol or 100 mg/L

p-cresol at pH 8.0. (3) Mg? could accelerate the biodegradation and growth of Z1. while other metal ions like Co®* ,

Ni?* and Cu®

showed certain inhibitory influences. (4) It was inferred that Z1 could use gentisic acid and catechol

pathways to degrade o-cresnl, the gentisic acid pathway to degrade p-cresol.
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1.1 £B#E#

Z1 1y 16S tRNA # B F 5| 8 GenBank 5 %
MF073320%7, #£ 100 mL M TCHLEh 3R EF, 45
T — R ¥ BE 9 40 F By 55 % B B AR O ME — B TR 5 6B
B.EMES SN (ERGE),E pH=7.0,30 C,
150 r/min F#RFG - 24 h.

1.2 #H#E

ToHLEh 3% 7 & . Na, HPO, » 12H, O 3.28 g/L,
KH,PO, 2 g/L, (NH,),S0, 2 g/L,FeCl, 0.25
mg/L,pH=7.0,

1.3 &2 EMNE

SHm PR AR.ZBLEASXEESE
SRR AT, BN i Al

% 5k — A B4y Y66 B (UHS300, H 2 HITA-
CHIZA R & A A8 6 3% (HPLC) X (1.C-2030C
3D, AAEBEATD  WRTHIES 7 & 2 ¥ ik
(MS){X (Q Exactive.3[H Thermo Fisher A &}) .,
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St AR R - IR EHEXAIIR
REQFEEYKE pH.&REF.RERGEAE
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BORE NS Z1 B A 4 T 150 2 3% B9 B 4R B SR R B

(1) kB . 5330 A 25~125 mg/L3B
B By aR, 25~300 mg/LX H#},

(2) pH# MW . %& pH K 5.0~9.0,

Comamonas sp.
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Q) EBETEW.EEFEFERLNESES
F(Zn*" .Cu®T . Mg?"  Ni*t \Mn?* Co?t ,Cd*"), 3
L 0.5 mmol/LII ATALER G EF .

1.5 #4#WF &

(1) Bk 660 nm FTHBEERR,
PLESN— AT WYk B E . SPH B 5XT P B
¥ B8 vk B R A HPLC 23 #7 , W fige b (] 7= 0 B % 5 2R
F HPLC/MS 4317,
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) ~80% FA A% :15~20 min,40 % F 8,

(3) HPLC/MS 43 ¥ . 18 U # 3 B A= K wh
SR AR — B R NBMAERLZRL
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mL, % 0.45 pm A YL R U8 /5 #17 HPLC/MS 4
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ZV AR REEROEWH, ZRLE 1, ZLAMA
455 By 5 % B B AR ME—BR IR HETTAE S, 36 h AR
¥ 25~75 mg/LAR By .25~ 200 mg/LX} FH B} 52 &
BEfg, MARF B R 25~100 mg/LE, Z1 | AAEK
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Fig.1 Growth of Z1 and degradation of o-cresol and p-cresol under different mass concentrations
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Fig.2 Growth of Z1 and degradation of o-cresol and p-cresol under different pH
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Fig.3 Growth of Z1 and the effect on the degradation of o-cresol and p-cresol by different metal ions
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Fig.4 Possible pathways for the degradation of o-cresol and p-cresol by Z1

B, 4 U ARER , HE B BRBR PR AR T, GRGER) , B AR Jr =0 5 B A W26, B LASE

W HPLC/MS 4 &5 5%, S5 0ok N 21 WHEHABERBEREEN, (OPFHEL
BEASEMARBFEMMBR (LA 4(a) (D SRAAER - ESE B, MR A LA B B
FRERELPREMYEARRETE, RRBE B, WEEMNFRMREKER 22 2-6-Mp-2,4- =
R - BEERFE.-RREFBR 2-BEFTR®  WEBRA -RE-LBRR, Rk — L HER, X

+ 824 -



HrE%E AERREAXSPHEIFBHOREEEGE

b, X—#&8B 5 Pseudomonas sp. CP4 FEfESR H
By i AR A R DS Rk, W Z1 BB R A AR
BS5 LA BRREERSPER.

71 Xt By ) g AR (LA 4(b)) X R By
BEBEAER +BEXFE MELHE. A1k
B A-BREEFE A-BEEPR. EER, B5H
ARERERER ., Z#R5 Bacillus sp. PHN1
W 3ot R Y B 3 AR AR IR D50 B LA Z1 St e T
R R REmx R,

3 & #

(1) Z1 =T A FA 4R B By 5 X7 B By 4 o M — B U
VEFTHEE,36 h ERE 25~75 mg /L 4PERBY .25 ~

(2) Z1 "] 78 pH 8.0 B4 50 mg/L4R By 8%
100 mg/ Lyt B P 8 58 7 .

(3) Mg* %t Z1 K Kk £ ER,
Co®™ \Ni*" .Cu*" & BB FUEFIHMEM.

(4) HEdr Z1 BEF A R HER 5 )L B & R R
A5 B B , 8 10 0 R i 12 R A X H

S &L

[1] FENG Y R.SONG H B, XIAOU M.et al. Development of phe-
nols recovery process from coal gasification wastewater with
mesityl oxide as a novel extractant[ J ].Journal of Cleaner Pro-
duction, 2017.166:1314-1322,

[2] LIJ,HU S Y.History and future of the coal and coal chemical
industry in China[J]. Resources Conservation and Recycling,
2017,124;13-24.

[3] YANG]J,WUJL,HE T,et al. Energy gases and related carbon
emissions in China[J].Resources Conservation and Recycling,
2016,113,:140-148,

[4] XIAO M,MA H L,SUN M, et al.Characterization of cometa-
bolic degradation of p-cresol with phenol as growth substrate
by Chlorella vulgaris[]].Bioresource Technology,2019,281.

[5] JOHNSON B F, STANIER R Y. Dissimilation of aromatic
compounds by Alcaligenes eutrophus{J].Journal of Bacteriolo-
gy,1971,107(2) :468-475.

[6] BAYLY R C,DAGLEY 8, GIBSON D T, The metabolism of
cresols by species of Pseudomonas [J]. Biochemical Journal,
1966,101:293-301.

[7] RIHAM S, MUFTAH H.Biological treatment of wastewater
contaminated with p-cresol using Pseudomonas putida immo-
bilized in polyvinyl alcohol (PVA) gel[J].Journal of Water
Process Engineering,2014,1:84-90.

[8] ELENIX,ANA MARIA T,ILEANA S,et al. Newly isolated
alkalophilic Adwuenella species bioaugmented in activated
sludge for high p-cresol removal[J].New Biotechnology,2016,
33(2).:305-310.

[9] FTAM BHERFRITHENR SMC g F i EmEE s

HE[T] A THRE,2015,34(5) . 1453-1458,

[10] #hE4,#%%,KEY, % Diaphorobacter sp. J5-51 FEfE R 2
Y5 Y M R HECT]. B 5 PR A Y 4], 2016, 22 (3) 1 393-
396.

[11] B Wik, &£, Citrobacter farmer: Fef@ 0 5 B (0 94 43 47
[J]. Tk Ak Sk 2011, 42(1) - 28-31.

[12] JADHAY U U,DAWKAR V V,GHODAKE G S,et al.Bio-
degradation of Direct Red 5B, a textile dye by newly isolated
Comamonas sp. UVS[J ] Journal of Hazardous Materials,
2008,158(2/3) :507-516.

[13] CUI M C,ZHANG W B,FANG J,et al.Carbon and hydrogen
isotope fractionation during aerobic biodegradation of quino-
line and 3-methylguinoline[J]. Applied Microbiology and Bio-
technology,2017,101:6563-6572,

[14] TALLUR P N,MEGADI V B,KAMANAVALLI C M,et al.

Biodegradation of p-cresol by Bacillus sp. strain PHN1[]].

Current Microbiology.2006.53(6).

AHAMAD P Y A,KUNHI A A M,DIVAKAR S,New meta-

bolic pathway for o-cresol degradation by Pseudomonas sp.

CP4 as evidenced by 1H NMR spectroscopie studies[J]. World

Journal of Microbiology and Biotechnoiogy.2001,17(4).

7167 ZHANG X W.QU Y Y, YOU S N, et al. Bioremediation of ni-

trogen-eontaining organic pollutants using phenol-stimulated

T
-
o

activated studge:performance and microbial community anal~
vsis[J 7. Journal of Chemical Technology and Biotechnology,
2018,93(11):3199-3207.

7177 JENDROSSEK D.KNOKE I,HABIBIAN R B. et al.Degrada-
tion of poly(3-hydroxybutyrate) . PHRB, by bacteria and purifi-
cation of a novel PHB depolvmerase [rom Comamonas sp.[J].
Journal of Environmental Polymer Degradation, 1993,1:53-
63.

D187 AIFEWL 0TI B A, 8 wm B e A f 2 E L™ Co-
mamonas aquatic, INL3 HRH/A I BB ES A2 T].
HHAR . 2009.32(4),292-297.

(197 JIANG B.ZHOU Z C.DONG Y.et al.Biodegradation of ben-
zene, toluene, ethylbenzene, and o-, m-, and p-xylenes by the
newly isolated bacterium Comamonas sp. JB[J]. Applied Bio-
chemistry and Biotechnology,2015,176:1700-1708.

[20] CHEN Y X,LIU H,CHEN H L.Characterization of phencl bio-
degradation by Comamonas testosteroni ZD4-1 and Pseudomonas
aeruginosa ZD4-3 [ J]. Biomedical and Environmental Sciences,
2003,16:163-172,

[21] YAN] B,XU L L, WEI X.Biodegradaion characteristic and
bioaugmentation potential of an efficient o-cresol degrading
strained isolation from etrochemical sewage treatment plant
[J].Advanced Materials Research,2013,72(6).

[22] SOUNAK B, HEENA K, KAUSTUBHA M, Optimization of
p-cresol biodegradation using novel bacterial strains isolated
from petroleum hydrocarbon fallout [J]. Journal of Water
Process Engineering,2019,31.

[23] RAVIK S,SHASHI K,SURENDRA K,et al.Biodegradation
kinetic studies for the removal of p-cresol from wastewater
using Gliomastiz indicus MTCC 3869 J]. Biochemical Engi-
neering Journal,2008,40(2) :293-303.

[24] AH40, 4598, =5 S . 10 P T30 760 300 I 0 O 0 OFF o M L R R i 1
[J].4L T #E/R . 2008,27(7).

(F#% 832 ®)
. 825 o



