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Effect of Mn’* on Pyrene Degradation by Flavobacterium sp.FCN2
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Abstract: M’ " concentration affecting polycyclic aromatic hydrocarbon pyrene degradation by the Flavobacterium sp.FCN2 was investigated by
adding Mn®* during several periods, which including bacteria cultivation period, bacteria degrading pyrene and enzymatic degradation period.
Results show the concentration of Mi®* was beneficial for pyrene degradation, and Mr®* was no influential to bacteria growth and magnitude.
When Mn’* was added during culturing strain FCN2 period, bacteria FCN2 can enrich Mn’* » and pyrene removal efficiency by Mn’*
enrichment bacteria is 1.26 times more than that of without Mn’* enrichment bacteria. As well as the situation that adding Mn’* during FCN2
degrading pyrene period that pyrene removal efficiency is 1.67 times more than that of without Mn’* . And when adding Mn’* during enzymatic

degradation periods the elimination efficiency of pyrene was 1.30 times more than that of without Mn’* .
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0.1 mmol/L Mn®* 55 7% I B /A% B8 (1) B Al R RN T
AN Mot B R 16 B AR, T DR T RE 2 R T B AR
Mn®* [ SR AE R, I HLU AR Mo”0 B84 1) 1 P

AWOEEH .

F R RO il vk 5 BT PR B BRI M L &5
R 1 iR AEREFE 48 h ), WA I Mn®* B5 7R 10
FARA Mo®* 1975 550,005 1 mmol/Ls M110.1.0.5 F
5 mmol/L Mn®* 35 75 I B A& A & B2 1) Mn®* 53 1 4
0.025.0.11-0.21 mmol/L, 1T & B B 1) pH {H X
PR AR A B B ASAH (], U B B A8 BT ok A iR L 11 32
PR SR T TR S BRI Mn®* B sE A AR s
TSR REHEN: PR FCN2 & 41 Mn®*
FON 1072 mmol/LA B ZI, AR X 22 3K 55 448 1) %
it e AR H Mk s S Mo’ B 107!
mmol /L™ J¢ ), B 1R bR AR I M”11 1
K B 22 B4 05 0 96 gk () (i a4 FH 2 i /)

2.2 Mn* A5 BEARFEAR CEIN R4 RIS

F2 1.4.2 I SER 72, WA B Aft 5 I8 AN (7] B 1] P
PRI L, 4 R 2 s, wT BUE S 5 IS A
Mn®* IS ERRTAR T B8 1D A e A FH A LU A, 7 B A S I
72 h W AR B Mo 24 0.5 mmol /LI, FCN2
X TR B A R e s 440 M 24 0.1 mmol/ LAY,
BRTINTR] (48 WO, M RT3 5% o fidk ke 1) (i kA
FH, B fR SN A 72 h B, Mn®* 5 FCN2 A B PR A
BEERTEAS IR 75 10 244000 Mn?* #2205 mmol/LL
I, 24 b N 20T [ ik ke B0 A D AE 4 Bt s 2 K
A2 48 h Ja, Mt TP f sl B H

Fi 1.4.2 PS5 7 1, F R OO B e
PR 42 B Mn®t B TSR A R AR 2.

R1 BT B hEKREEN M A EE /mmol L'
Table 1  Content of Mn>* in strain FCN2 by adding Mn®* during
culturing periods/mmol*L !

FE RN M+ Fi5% 48 h Ja 2 AR R R 0 R

0 0.005 1
0.1 0.025
0.5 0.11

5 0.21

30

—e— ¢(Mn?*) = 0 mmol-L"!

—a— ¢(Mn?*) = 0.1 mmol-L!
25 —a— ¢(Mn?*) = 0.5 mmol-L"!
—%— ¢(Mn**) =5.0 mmol-L"!

20

15

TR E /mg L!

10

0 20 40 60 80
t/h

2 EHR FON2 BERREERT A S BB T Mo’ * X FE R S0
Fig.2 Effect of Mn** on degrading pyrene by adding Mn?*

in degrading periods

2 S0 Mot BEREEERTEHR FCN2 B 5 AT M+ & 8 /mmol* L™
Table 2 Content of Mn®* in strain FCN2 by adding Mn?*
during degrading periods/mmol* L ™!

S Mn2+ BEAR 24 W EE O BEAR 48 WS TAIME BEAR 72 b SRR
)= LMt ' BEEM MR FEEN Mt &
0 0.021 0.021 0.028
0.1 0.030 0.041 0.058
0.5 0.065 0.125 0.18
5 0.33 0.48 1.52

TEAIIN Mn?* IR B Ad A 3 v, B 5 A gt 1 1 1)
B0, B AR E AR Mo® LT A R AR AR AR CRE A
PR ] RESR U T 85 7R 3 )5 24 Mn®* 1R B B
NN 0.150.5 A1 5 mmol/LI , Bifi 45 [ i ] 1] (1) 384
s B P R S M AR BE 80 45 A 2 1
SyMTa BT A, A Mot PR E S 0.5 mmol/Ls
R R PR B 4R 1 M 24 0.065 ~ 0.18 mmol/LEY, X
TE IR R il 230 R B o B 8 UG AE B PR FON2 P4 i 8
IS, TR PN AR 1 Min* X6 B P % At b 1) i 30 1
TIAh, AN G E BT I 0.1 mmol/L, BB AR
WE B E 0.030 ~ 0.058 mmol/LI , 1 X [ fig & 2]
PEHEER X5 1 &k 1 g A3 T REIY
DRI JE: « 7F B AR FON2 B EE I, 24 B A0 A7 4 Mn®*
IS AR 23 WA FR) D A % 1 00 A ] ek e fe b 31—
SE A L EAR IR, A 4 T — AT



7 S

ek

FIAE: Mo £E T FF 18 FCN2

[BRFE

fiE eI R R A ST

1985

2.3 Mo’ 7ERGAR MR EE I 14 09T

ity 2 A ST NN Min®* PR RE R A T G Bl 3 P oss
FERAE BRI IO 0.1 ~ 0.5 mmol/L4x )& 21 Mn®*
XA % i B A 0o R R A R M A I Mt Ol
0.1 mmol/LIN, B B At 10 25 R dee 4 . 1 J8) P it o4
RIEAN I M B 1.30 % T4 N S mmol/L
Mn®* I 0 B PRI AR P28 At o A7 AR S A 4 i 4

90.00

80.00

70.00

—e— A
—&— ¢(Mn**) = 0.1 mmol-L"!
—A— ¢(Mn?*) = 0.5 mmol I
—x— ¢(Mn2*) = 5.0 mmol-L"!
\ !

10 60 110 160
t/min

B3 Mn** XEE{RFERREERI ST
Fig.3 Effect of Mn®>* on enzymatic degrading pyrene

3 #it

COAEESFE AT I Mn®* X6 A ) 26 K Tl 1
J K T8 R AH AR R AR R IR N 0.1
mmol/LIF) Mn®* « B A& B fi# EE I N 0.5 mmol/L ¥
Mn®* B B AR NN 0.1 mmol/L Mn®* 3] $2 51
AP

(2)AAS ¥EME 25 KR W], Mo A AR R AR N &
Ll TAEAF B BEMAR RS, AR EECD D
H—FE BT DL S50 A M 22 34 07 e 25 BR AR 19
(R 25 R R4 Y B AR I Mt B AR Mt
(A TS Min®* 0] B A i 330 VR

(3D [ A B8 il 22 30 5 S I, Min® ™ R 6 o A
FUGEREAE . S0 45 AR B, BOF B FCN2 P& i B8
I, Mn®* S B B A [) B ke 42 308 A4 R, L4 38 A4
T M P TR LA I 1 T LR L R R B
FFB RS TE A M 4 22 L AN 18] & R BT, (R 7 %
i35 TR PR JEC 40 22 34 05 2 I, A Rl RE A7 76 AH TR 10 P P
AR
53 3Lk
1]

Menzie C A, Potocki B B, Santodonato J. Exposure to carcinogenic
PAHs in the environment[ J 1. Environ Sci Technol, 1992, 26: 1278-
1284.

[ 2] Poster D L; Schaniz M M, Sander L C, et al. Analysis of polycylic

[4]

[5]

L6]

[7]

[o]

L10]

[11]

[12]

[13]

[14]

[15]

L16]

[17]

[18]

[19]

[20]

[21]

aromatic hydrocarbons ( PAHs) in environmental samples. a critical
review of gas chromatographic ( GC) methods[ J 1. Anal Biannual
Chem» 2006, 386: 859-881 .

Strobel B W. Influence of Vegetation on Low-Molecular-weight
Carboxylic Acids in Soil solution-A Reviewl J1. Geoderma, 2001, 99:
169-198.

Head T M. Bioremediation: towards a credible technology L1l
Microbiology, 1998, 144: 599-608 .

Ting Y P, Hu H L, Tan H M. Bioremediation of petroleum
hydrocarbons in soil microcosms. Resources and Environmental[ J 1.
Biotechnology, 1999,2: 197-218.

Semple K T» Redi B J> Fermor T R. Impact of composting strategies on
the treatment of soils contaminated with organic pollutants [ J ].
Environmental Pollution, 2001, 112: 269-283.

Matsubara M> Lynch J M>de Leij F A. A simple screening procedure
for selecting fungi with potential for use in the bioremediation of
contaminated land [J]. Enzyme and Microbial Technology, 2006, 39
(7):1365-1372.

Valentin L Feijoo G> Moreira M T’ et al . Biodegradation of polycyclic
aromatic hydrocarbons in forest and salt marsh soils by white-rot fungi
[J]. International Biodeterioration & Biodegradation, 2006, 58: 15-
21.

Valentin L, Lu-Chau T A, Lopez C, et al. Biodegradation of
dibenzothiophene> fluoranthene; pyrene and chrysene in a soil slurry
reactor by the white-rot fungus Bjerkandera sp. BOS55[J]. Process
Biochemistry, 2007, 42(4): 641-648..

Ramirez N; Cutright T> Ju L K. Pyrene biodegradation in aqueous
solutions and soil slurries by Mycobacterium PYR21 and enriched
consortiuml JJ. Chemosphere, 2001, 44(5): 1079-1086.

Pagnout C> Rast C,> Veber A M et al» Ecotoxicological assessment of
PAHs and their dead-end metabolites after
Mycobacterium sp. strain SNP11[J]. Ecotoxicology and Environmental
Safety, 2006, 65(2): 151-158.

TP AEREE, 8%, 553 MRANTE N L P TR R IR T I e
B Heah 2 # LT 3R BER:, 2007, 28(4):913-917.

Zheng Z M Obbard J P. Oxidation of polycyclic aromatic hydrocarbons

degradation by

(PAHs) by the white rot fungus, Phanerochaete chrysosporium[ JJ.
Enzyme and Microbial Technology,2002,31:3-9.

Tekere M> Read J S; Mattiasson B. Polycyclic aromatic hydrocarbon
biodegradation in extracellular fluids and static batch cultures of
selected sub-tropical white rot fungil J1. Journal of Biotechnology,
2005, 115(4):367-377.

Baborova P> Moder M, Baldrian P, et al. Purification of a new
manganese peroxidase of the white-rot fungus Irpex lacteus> and
degradation of polycyclic aromatic hydrocarbons by the enzymel J].
Research in Microbiology, 2006, 157(3): 248-253..

Vicentim M P; Ferraz A. Enzyme production and chemical alterations
of Eucalyptus grandis wood during biodegradation by Ceriporiopsis
subvermispora in cultures supplemented with Mn®* ; corn steep liquor
and glucosel J1. Enzyme and Microbial Technology, 2007, 40(4): 64-
652.

TeF W, SRAEA, INEHE, 55 R R AT N R R I e
WEgELy]. AR 18K, 2001, 28(5): 32-36.

k22 P, SR, RS, 55— RRIORT B 2 R BB PR e
(K13 J) 2 # RS AR UL ] FRBTR 2 2% 4, 2006, 26(2): 181-185.
REH, AV, WS, 55 AR B B A A K 3 0 2
FRAIELT]. S BE46 5 2007, (3):314-318.

Cerniglia C E. Biodegradation of polycyclic aromatic hydrocarbons
LJ]. Current Opinion in Biotechnology, 1993,4(3):331-338.
Hatakka A. Lignin-modifying enzymes from selected white rot fungi:
production and role in lignin degradation[ J1. FEMS Microbiol Rev,
1994,13:125-135.





