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Detection of biodegradation of pyrene by synchronous fluorometry. ZHANG Yong!, ZHU Yaxian?, KWON
Kae-kyoung®, PARK Jae-hyun®, KIM Sang-jin® (1. The Key Laboratory for Marine Environmental Science of Ministry of
Education of China, Environmental Science Research Center, Xiamen University, Xiamen 361005, China 2.Department
of Chemistry, Xiamen University, Xiamen 361005, China 3.Microbiology Laboratory, Korea Ocean Research and
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Abstract The synchronous fluorometry has been adopted to study the biodegradation rate of pyrene dissolved in mineral
salts media (MSM). The limit of detection is calculated as 0.19ng/mL for the dissolved pyrene with the relative standard
deviation less than 1.3% (n=9). The capability of three kinds of pyrene degrading strains has been investigated by the
established method under same experimental condition. The results show that greatest feature of the process is its
capability to detect directly without extraction. The result obtained is identical with the result of GC/FID experiment.
Compared with the GC methods used currently, this method has its detecting time less than 1 min, and the cost of
instruments and operation is quite low. If the established method are combined with other methods, powerful tools might
be obtained to study the biodegradation and the fate of PAHs in laboratory or in field.

Key words synchronous fluorometry PAHs pyrene biodegradation

(PAHS) MSM
[1-4]

151, PAHs ,
PAHs PAHs

, . MSM [(NH4)2$4 1000mg,
PAHs NaHPO,800mg, K:HPO,200mg, MgSO,x7HO

(6.7
2001-11-13
(29977016);

, (99180);  KISTP
5] 3


https://core.ac.uk/display/41343253?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

290

2

200mg, CaCl»2H.,O 100mg, FeClz6H,O 5mg,
(NHge M0;0244H,O 1mg, AR ,
1000mL 1, MM2 [(NH4)2SO4
2.389,FeSO¥ H,O 0.02g, CaCl2H,O 0.02g,
MgSO,¥H,O 0.25g, 1.0mol/L

10mL, AR 990mL
] MM2 ( 16g
1000mL MM2 ) 120 15min
.MSM ,MM2
MM2
Milli-Q
Py11,Py16,Py20( )
(Aldrich, >99%) ,
1.2
LS-50B(
Perkin-Elmer ) .
2.5nm, 240nm/min,

1cm
Hewllett Packard

.HP5890 Seriesll GC/FID(
),Supelco SPB™.-1

(15m” 0.25mm" 0.25mm), 150 15min,
HP6890 Inm ,
300 |, 3
2
2.1
1000mg/L
[a] 10mL MM2
lem® PAHs
MM2 , 25
2 . 1.0mL
: 3,
100niL

MM2 10g/L

, 1
, 3
Py11,Py16 Py20. ,
100mL MSM .26
24h,
2.2 GC/FID
1.0mL 3 ,
100mg/L 20mL MSM ,
25 ,120~125r/min  pH=7.0 3 .
(V/V=20: 10mL)
100mg/L . GCIFID
3
:Py20>Py16>Py11.
2.3
100mL
, , 45mL
MSM ,120 15min
3 25
(120~125r/min)
0~28.1ng/L , Ly =
59x(r=0.9943); 0.19ng/mL;
1.3%(n=9).
3
3.1
1
. 1 ,
3335 373.7nm; DI =40nm,
333.5nm. ,



201

MSM , MSM

300 320 340 360 380 400 420
()

Fig.1 Excitation, emission and synchronous spectra
of pyrene in water
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Fig.2 Excitation, emission and synchronous spectra

of pyrenein MSM
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Fig.3 Biodegradation curves of pyrene by Py11, Py16 and
Py20in MSM solution

— — Pyll — — Py16 —— Py20

3 3 3 :Py20
; Pyl6
: ; Pyll

:Py20>Py16>Pyl1l. GC/FID
GC :



202

2

Imin, , )
[2

(4

(%l

GC/FID

GC ,

Imin, ) [1

PAHSs

PAHs PAHs

[1] Ramirez N, Cutright T, JuL K. Pyrene biodegradatin in agueous

solutions and soil durriesby Mycobacterium PY R-1 and enriched
consortium [J]. Chemosphere, 2001,44(5): 1079-1086.

Roper JC, Pfaender F K. Pyrene and chrysene fate in surface soil
and sand microcosms [J]. Environmental Toxicology and Chemistry,
2001,20(2): 223-230.

Yuan SY, We S H, Chang B V. Biodegradation of polycyclic
aromatic hydrocarbons by a mixed culture [J. Chemosphere,
2000,41(9):1463-1468.

Ravelet C, Krivobok S, Sage L, et al. Biodegradation of pyrene
by sediment fungi [J]. Chemosphere, 2000, 40(5):557-563.

Jin Zhi-Gang, Zhang Tong, Zhu Huai-Lian. Biodegradation of
pollutants [M]. Shanghai: East China Univ. of Sci. & Technol.
Press, 1997. 34.

Zhang Y, Zhu Y X, Xue X Z, et al. Magnetic field
effects-polarazition resonant synchronous fluorescence
spectrometry for simultaneous analysis of polynuclear aromatic
hydrocarbonsin mixture[J]. Taanta, 1995, 42: 1811-1815.
Eiroa A, Blanco E V, Lopez B, et al. Determination of polycyclic
aromatic  hydrocarbons in a complex mixture by
second-derivetive constant-energy synchronous spectrofluoi metry

[J). Talanta, 2000, 51: 677-684.

(1962-), .

65

PM2.5

10mg/m®,

Environmental Science & Technology

16 ,

8%. , (

BMI( )

, May 1,187A(2002)



