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diacetate, FDA) Aladdin Industrial

Corporation =97% Sphingobium
PAHs sp. PHE3 ( No. CCTCC AB 2010362)
(8]
( ) ( >98%)
1 Merck /EDTA /
1.1 ( )
1.1.1 Awad P
(116°26’E  28°37°N) 10.0 mg 100.0 mL
2 mm 100.0 mg/L -207C
4°C 1 0.1ml 10ml
[7] 1.0 mg/L
1.1.2 ( 5~500 pg/L 4°C
) (fluorescein
F1 iR HEEAER
Table 1 Characteristics of tested soil
pH DOC
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
53 13.5 0.4 1.4 15.8 6.9 84.0 76.9
AB Sciex(LC20AD- PHE3 LB 28 200 r/min
API3200MS/MS) /
SIGMA CHRIST 3 (OD 600)
CNW Waters Oasis HLB 500 mg 6 ml 2.5x10'" CFU/ml
KQ 600VDE 40.0 ml/kg
Anpel 250 ml 100.0 g
Anpel PTFE
1.2 60% 25C 3
1 5 7 14 21 35 50 75 90
5 (CK)
1.0 mg/kg (P) 1.0 mg/kg 4°C
+ 4%(w/v) (B) 1.0 mgkg 1.3
20.0 mg/kg (TC) 1.0 mg/kg + 1.3.1
4%(w/hv) + 20.0 mg/kg (BTC) 24h
3 2.0 ml
12.0 mg 0.5 ml 1.0 g
10.0 ml 1/10 / (1:1)
1.0 ml 2.0 ml
2 mm 1.0 ml HPLC
1.0 mg/kg Class-vp
RF-10AXL OTO-10ASVP
120.0 mg 30°C LC-10AT / (60:40)
1.5 ml/min Varian
20.0 mg/kg ChromSpher 5 PAH (VPODS150-4.6 mm, particle size

5 mm, Shimadzu)!'”!
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1.3.2 [12]
20 g 50.0 ml 1.4
/EDTA 15.0 ml 3 OriginPro
/ 5.0 ml 1 min 8.5 SR1 SPSS 21
15min 5 000 r/min 10 min OriginPro 8.5  Microsoft Excel 2013
2
(0.45 pm) 500.0 ml 2
10.0 ml 10.0 ml HLB 2.1
3.0 ~ 5.0 ml/min 90
10.0 ml 1
20 min
0.1% 1 (P) (1.0 mg/kg)
0.1%
1.0 ml 0.22 pm 1.7%
2.0 ml 1A
[11] (B) 15
1.3.3 15
(P<0.05)
0.1 mol/L KMnO, (
) [13]
1.34 (FDA)
FDA
(ng/(g-h)) 0.6 mg/kg 40.1%( 1)
1.3.5 C/N (P<0.05)
0.5 mol/L K,SO, (TC) 1.4%
0.5 mol/L (BTC)
K,SO, 0.7 mg/kg
1.3.6 25.7% P B
(MSM) (P<0.05)
100.0 mg/L (10 pl/well) (4
(20 pl) 96
2 3.0g/L  INT( 1316
)(50 ul/well)
Lo, Orm) .
%2 0.9 : § 4or ER
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e Y
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Fig. 1

Degradation dynamics of pyrene (A. residues of pyrene, B. removal rate of pyrene)
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2 TC
BCT
TC BTC CK
23.4% 43.0%
(P<0.05) P B
2.4 TC BTC
41.9% 29.3% 59.2%, 20.5%
1 TC
TC
Shannon-Wiener (P<0.05) 1
90 (P>0.05) 90

Shannon-Wiener H=-(Pi)(log2Pi) Pi
F2 TEMEVERESHMEELR

Table 2 Shannon’s diversity indices of soil microbiology

(d) CK P B TC BTC
1 2.1+02a 23+02a 2.1+02a 1.6+ 0.2 ab 1.2+04Db
90 15£02a 13+£02a 15£03a 0.7+£02b 1.0+ 0.2 ab
1 1.8+0.1a 1.5+02a 1.5+02a 09+03b 1.5+03a
90 1.9+02a 1.9+0.1a 14+0.1b 1.5£0.1b 1.9+0.1a
3 + P<0.05
(T-RFLP) (P<0.05) 90
T-RFLP 1 P B
(Principal component 1 P B
analysis, PCA) 4 4A 1 90
(P<0.05)
2 TC BTC
(P<0.05) CK
P CK B 4B
1 CK B P BTC 4
A B
4( ) 6 (B)
L —— CK
r P . N t Pl =P
—-B B90 - —- B
2F —— TC i r CK90 —— TC
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o S [ e TCI
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Fig. 4 Principal component analyses of community structure for soils treated with different treatments under different incubation period
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Effects and Response Process of Tetracycline on Bioremediation
of Pyrene-contaminated Soil

SHEN Fangyuan', SUN Mingming'~, JIAO Jiaguo '*, WU Jun', TIAN Da',
LIU Kuan', LI Huixin', HU Feng', SCHWAB A. Paul’

(1 Laboratory of Soil Ecology, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing
210095, China; 2 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of
Sciences, Nanjing 210008, China; 3 Department of Soil and Crop Sciences, Texas A & M University, College Station, Texas,
United States 77843-2474)

Abstract: An inoculation experiment in thermostatic incubator was carried out to investigate the effects and mechanisms
of polycyclic aromatic hydrocarbons (PAHs) degrading bacteria Sphingobium sp.PHE3 inoculation (B) on pyrene dissipation in
arable soil co-polluted with tetracycline (TC). The results indicated that PHE3 inoculation significantly increased the degradation
rate of PAHs (P<0.05), while tetracycline existence in the soil obviously inhibited microbial degradation of pyrene in soil. At the
end of the 90 days of incubation, the removal rates of pyrene in the treatment with sole PHE3 inoculation and combined
inoculation of PHE3 with TC addition (BTC) were 40.12% and 25.72%, respectively, which were 23.0 and 14.1 times higher than
that of the control (CK). Meanwhile, a significant increase of soil microbial diversity and function structure were also observed
after transient adaptation by PHE3 inoculation to the soil (P<0.05), suggesting a negative correlation between soil microbial
activity and pyrene content in the soil. In addition, soil catalase activity, FDA enzyme activity and soil microbial biomass carbon
and nitrogen (MBC/N) in the treatments B and BTC were also significantly higher than those of with pyrene addition (P)
treatment and TC treatment. However, no significant difference was found for the soil enzyme activity and MBC/N between P and
TC treatments (P>0.05), indicating that exogenous pollutants had a significant inhibition on soil microbial activity, and B
weakened the inhibition. Therefore, it can be concluded that as the typical tetracyclic pollutant, TC can obviously inhibit the
biodegradation of pyrene in soil, and the potential threat posed by the tetracyclines from organic fertilizer application has become
a concern and need further monitoring for the soil environment.

Key words: PAHs; Soil contamination; Pyrene; Tetracyclines; Bioremediation



