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Effect of Fluoroquinolones on Performance and | Mlcroblal Commumty of a
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Abstract In order to investigate the effect of multlple ﬂumoqumolones on the performance and microbial community of a constructed
wetla‘r‘:d oﬂoxa(m norfloxacin, and ciprofloxacin werg added=fo_the"influent of the vertical flow constructed wetland for two months.
Results indicated that! COD removal rate gradually decreased™ “After adding antibiotics, with the minimum removal rate of 70.94% ,
followed by gradual Fecovery. TP removal rate also decreased, with some fluctuations, while ammonia removal remained stable.
Fluoroquinolones thus have an important effect on COD and TP removal from the constructed wetland, but there is no evident effect on
ammonia removal. Based on results of the Shannon index and Shannoneven index, there were no significant changes in the microbial
community,, while the Chaol index increasing significantly. Comparing community composition before and after antibiotic addition, the
relative abundance of Proteobacteria decreased from 44.90% to 34.12% , still maintaining its predominance, while Firmicutes
increased from 2.55% to 10.55% . At the class level, B-Proteobacteria declined from 17.03% to 8.36% , while the relative
abundance of Clostridia, Bacilli, and Bacteroidia increased from 0.50% , 1.85% , and 0. 10% to 4.21% , 4.64% , and 2.56% ,
respectively. The genera Dechloromonas and Pseudarthrobacter decreased from 8.56% and 5.10% to 3.16% and 1.53%
respectively, while Trichococcus, Tessaracoccus, and Desulfovibrio increased from 0. 66% , 0.03% , and 0.02% to 3.84% , 3.83% ,
and 2.06% , respectively. The microbial community of the constructed wetland thus changed under the pressure of multiple
fluoroquinolones.

Key words : fluoroquinolones; constructed wetland; performance; diversity; community composition

YA R — AR IR B T i RE e B E S ] st ng ~ pg ZH), HH IS = A NPUAE RhuiE IR &
AW A T S A IR G AR R ) W Ak 2 PR BB A B PR K5 RE AR v e (G045 BUW B 7E N 1Y H:
sCE A RTAEY) (DA R ) TP HR S ——

HVRROR SR SRR I, RIRTEBIT | B4 S Rim i o b o0 v Peodol 108) s Jescifie

RUKF=FR I EATARE T2 . RS SR (Z171100002217029) ;R BB HARBEAL 5
* LI (JD1704)

ST R ARAC R S T AR PR Ry EERA . BRI 1993 ~ ) A, BUERRSCE, EEBI A

TR ML WIREYS , E-mail : 1637968354 @ qq. com

ILH 3’;3 2o 4J ﬁ?ﬁﬂ:ﬁ ':Pizjé%}ﬁ B"J*ﬁ ILH %—('E“E&jj « WEVEH, E-mail ; hjzhx@ mail. buct. edu. cn



4810 AN 5%

B 39 %

MR B AE ROk, B X A A B A AR 2
K7 oe g 1111 SRR 1 1 Eﬁ A R K Ak
AEEREE P AT Ak RS e A AR iR
YIREVE A ) M IR A 2710 B 1) T 2 R o), A
FFNTIRE RS AR A] BB XS S5 W) A A ack A A 5
Mt S R R T I — 28 R AR R,
@ﬁ%ﬁ%@wmmDMLE%¢QM@Em”,ﬁ
22 G B R R 22 G B TR A R A TR
R AR E P HAEDURRY) . KA | e |
A AR e A SRR O

N TR E R A A RGO &0t N TRk
WFKRG, AR, EEA S MRS T 2
SRTERN T, HAESTA: R KBy T [ A R 30 R 4F.
Liu 25" 40590 R FH LS Rl £ 76 35 5 A T
L BRE U AE R AP RE . R B, FRNTD
B EBRARIRE] 78% LA L, H LAk A4 Ry JE 5 )
MR HE AL, Huang 2 ) o PR B TR AT L
LBRIEEAK T 69% ~99% i K | WUIFE IS
B R H PP RS B AR AR
RAEEGAHC R, B TR MR A R 1 25 BRak
Ridss
RIS IR . A, A IpOEE
T/ﬁﬂﬁiﬂni?&# P PR ) 2255 | ﬁﬁ? il ?yl]r].
BEp Xﬂiziﬂti%ﬁli%ﬁgfﬁﬂ%m@ﬂrﬁ
F%W%%ET% v

"Eﬁ’f f?hﬁi%%ﬂxﬁi%ﬁ@ﬂﬁﬁ’ﬂaaﬁz
DHFSE, Mﬁﬁﬁ K 2 — hi?ifﬂﬁf
KPR IRA )t [ 2 A 2 1
ﬁﬁ&ﬁAﬁ ﬂ@%%ﬁﬁﬁﬁ%%w , B3

%TWWQ&¢AF$ﬁ$ﬂﬁMWH¢$A
%&"’%Wﬁ@ﬂ?%ﬂ'} K, fB, 3 5 i 1) 24 s oy
i 245 1 RO R TP PRI, S0 o TR T 5 A 0 Bl 2
FEA R AT BE 5 A TR R 2 AP 22 . AR
S Ve PR G Hh AR B v Y 3 b S0 A A - SRR
> 2 (ofloxacin, OFL) . i % > 2 ( norfloxacin,
NOR) FIFR N V5 & ( ciprofloxacin, CIP) HJIR & ¥ 1E
REsmyy, W T IR AL e 1 A YT
TEHIE S TR, VRSP AR 20 N TR
ARV AR ST

1 #Me5EFZ*

1.1 Sl Masty
ARSI R FH PVC ) 8 R A T N T3 Hb,
SIEGREE (IR 1), BEE EAA N 40 em, EoN 80

32 20 L R A | PRI, pH | I

em. FEARE R AR IHFEI A (23 em) |, [
RO NS ~8 mm M3 ~6 mm ) 1: IR & 12
em) | WA (KR 3 ~6 mm; 530 em) . HIESRE
AWIRAW AR 1: 1IRE, & 15 em). HH
e FRF PR NFE, SNEA T .

SEE KRN T K, 5 10.0 LK &4
4.40 g HAME, 0.77 g EALEL, 0.24 ¢ B A0,
0.14 g —IJKEALAS, 0.20 g E/KBIEREE, 0.45 g /N
IK=GAAMER, 4.00 g TR =000, FH G 3l A% S 30 3% 22
K, B H KSR 9.2 L, /K IR H Z K 39
h. FEEATIZETT 3 A H UM SRR E I R 5 s
YRR, ZIETHGTESE K Ras et AE R, 3 Fidt
Az Z AR HE K R B 43 S EURVD B 100 pge L7
WU 50 peg- L' RNV 50 pe- L' AR
B(LERE99% ), R IR (2R 99% ) . RN A2
(%Ea%%%@%%?i@%ﬁiWﬂ&ﬁmﬂ

R, WK T ARG S 43 B 40 e e it v
mﬁﬁoz%a&m£%¥m$ﬁéﬁ$ﬁﬂma
IAF T okAa b A B — a,ﬁm¢%w%&%
mﬁmﬁwnﬁu-6ﬁ ey 4

P
I

[+] O O
- 8
AR B ;
2 UD OOCOOOGUOO
oC JDOUOOOOOC}GH g
_ —_ g:—

9 —

1 KA 2. 30K 3 IR ; 4. ENEE; 5. L IBIRGZ;
6. W) 7. KR s 8. B R 9. KA
i K T A KT )
E1 ALBHMIKEEETRE

Fig. 1 Constructed wetland used in this experiment
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