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Figure 1.

Effects of initial concentration on the degradation rate of coexisting phenanthrene and anthracene. A:

the degradation rate of phenanthrene under different concentrations; B: the degradation rate of anthracene under

different concentrations.

actamicro@im.ac.cn



XUREE | EYIZER, 2019, 59(5)

919

AR RN B A vk P 5 v i L e Rt G, 18
VR B AR B FLITRL A T F17 AR —
A RRIE T, PRSP 380 T JE 0 B R AR 1 R B
ARSI EE R, AR L BERIR YR B X A W)
Rek it B8O AT — 2 52

B RS TR B-1 X EE R RE Y
WEFT, BE IR P VR 2 80 mg/L, IRl F
PR EAF FEE BRI . RUEYIN Z A5 A
—E W 2 PE T AR W R T A2 3 R A
F 2T IR

i DA b SEBG 45 A ikl A9 50, JEFE A=Y
et A (0 2 [R) SU P BRTE W LR VR 2 5 mg/L Al
10 mg/L WM RA R K PIRWREE N 1 mg/L
B RO e 22 . ARIZAAE T, HoEa
VB F17 XTAEMRE AR RO By, Hoak, XHE
M5, 7E% 5 RUVSHMBRZEMARN, METEY)
TRHCRE 239 5. 10 mg/L i 13 30 H A A s
WK EE, KRR B R B, A
O R S8 TSt 1 7 041 22 L R S R A R A
71, MPRE R EMREAIL T BRER, 54

(A) 100

80 |

© F

2

g 60t

=

3 H3

= - p

'§ 40 | —— pH 4

5 —— pH S

R —~v pH 6
20 f —o- pH 7
0

0 2 4 6 8 10 12 14 16
Degradation time/d

TIEE R —F, XFh S BAREHR TFIEME ST
ZERIRANIRL BT 5 R
2.2 KR pH {EX PRI

W AEF BRI AN A S B K R R, I
i — 2 RIR IR ZY 5 mg/L, WA R IR LR A)
 pH {E43%1°4 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, F%
fifRE S 30 °C,

DLSE 15 RIS RYFEARAN 544608, hIE 2 7]
A1, pH 5.0 B A7 B SERT Y R e A B e K
A 92.2%F1 91.6%. pH>5.0 I}, FEFEAYFE
itk A WA FEEAIR

M 2 sBral A, XL IEREN S, A&
VIREFR AR Z A0 3 A 55—, FLEARG B F17
£ pH 3.0-8.0 MIRBAIF HIBRAR R, BEAf T 55|
84% LA I o T2 TR A LY i pH /& pH 4.0-8.0,
FfRm kR 85%L b XHERUL, T A R fid
() pH JEEIR YE. 55—, pH 3.0 i, FEMIFEMRIT
TR THAFM R, MiE A pH BT, FLE & #
F17 X HE R SCR b S HA A R RS 47, (H 2251
HARK. =, FELEEE 5 KR FERRAS RN,

B) 100 -
80
60

40

Degradation rate/%

20 +

Degradation time/d

2. pHEXIHEFEE. BRI
Figure 2. Effects of pH value on the degradation rate of coexisting phenanthrene and anthracene. A: the
degradation rate of phenanthrene under different pH; B: the degradation rate of anthracene under different pH.
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Effects of temperature on the degradation rate of coexisting phenanthrene and anthracene. A: the degradation

rate of phenanthrene under different temperature; B: the degradation rate of anthracene under different temperature.
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Figure 4. Cell growth curve of Irpex lacteus F17.
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Mass spectrogram of metabolic production. A: 9,10 anthraquinone; B: phthalic acid; C:

2-(3-carboxy-3-oxo-propenyl)-benzoic acid; D: 4-(2-hydroxy-phenyl)-2-o0x0-3-enoic acid.
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Figure 6. Metabolic pathways. A: Metabolic pathways of anthracene; B: Metabolic pathways of phenanthrene.
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Selective degradation of coexisting phenanthrene and
anthracene by Irpex lacteus F17

Jun Liu, Juan Wu'

School of Resources and Environmental Engineering, Anhui University, Hefei 230601, Anhui Province, China

Abstract: [Objective] To compare the differences of degradation properties of coexisting phenanthrene and
anthracene, we studied factors affecting the degradation by Irpex lacteus F17. We also discussed the degradation
pathway preliminarily combining with the analysis of intermediate products. [Methods] We determined the
concentration of phenanthrene and anthracene by GC-MS, and analyzed the intermediate products of
biodegradation with mass spectrogram. [Results] When the initial concentration of phenanthrene and anthracene
was 5 mg/L, 93% of the former and 85% of the latter was degraded. Phenanthrene could be degraded preferably
between pH 3.0 and 8.0, and coexisting anthracene could be degraded well between pH 4.0 and 8.0 by Irpex lacteus
F17. Phenanthrene was degraded better than anthracene at low temperature, and the optimal temperature for
coexisting system was 30 °C. Anthracene was transformed into phthalic acid, whereas phenanthrene was converted
into phthalic acid or catechol by enzymes. [Conclusion] The results indicated that phenanthrene was degraded
better and faster than coexisting anthracene by [lrpex lacteus F17 under different conditions. There were some
differences between coexisting phenanthrene and anthracene on degradation properties and degradation pathways

due to the different positions of the three benzene rings.

Keywords: Irpex lacteus F17, phenanthrene, anthracene, degradation rate, degradation pathway
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