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Abstract

sludge retention times in SBR, the molecular biological techniques of polymerase chain reaction (PCR) and de-

In order to reveal the succession procedure of bacteria community structure under different

naturing gradient gel electrophoresis (DGGE) were applied. The results of cloning and sequencing revealed that
the difference of the structure of bacteria between the samples was obvious. Escherichia coli and Aeromonas sp.
were dominant species in the reactor, however, Uncultured Peptostreptococcaceae was only found in the sample
under the SRT of 40 d. It was also found that Shannon-Wiener index was biggest when the SRT was 40 d. The

results of similarity analysis showed that the samples were obviously different from each other.
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Table 1 Qualities of influent and effluent
SRIC) COD (mg/L) SS(mg/L) Sk (mg/L) SA (mg/L) HAA(mg/L)
kK Hik kK ik kK K HEK K #EK HEPIN
5 440 - 460 <60 100 ~200 <15 5~7 <2 115 ~ 120 <20 107 <15
10 440 ~460 <50 100 ~ 200 <11 5~7 <2 115 ~ 120 <18 107 <10
20 440 ~460 <46 100 ~200 <10 5~7 <1 115 ~ 120 <15 107 <5
30 440 ~460 <42 100 ~200 <5 5~7 <1 115 ~ 120 <12 107 <5
40 440 ~460 <40 100 ~ 200 <5 5~7 <0.9 115 ~ 120 <10 107 <4
2 HRERES IR e 0 WA 25 W 2 o B ], TagDNA 3R 4 il
Table 2 Sampling numbers 10 x Buffer 47 5 5| ¥ B JIg A L A% IR YL okl ik A 4
it SRT(d) bi 5 & DNA Marker dNTPs 1 PCR ;=% DNA Marker ]k
30 Al o S o
1 20 A2 3010 1.3 HEmfaE
10 A3 IS5 J10 ~20 mL i5 1R & W T 50 mL K B 04
3010 A4 SRT i H,F6~10°C.9165xg F&EL 10 min, 7 FIHFRK .
2 10—30 AS 30 d 45 fmA 30 mL K 288K R % IR S, 8.0 10 min, 5+
5 B1 %10 d, VS W . A 30 mL GBS TE 28 Wi, 550> 10 min,
! 2 B 030, FEIHL VTR INA 1S mL FEAOf R
40 B3 5540, A1, A5 B TS PR S AT DL B2 T T IR A DNA Y
4 5540 B4 405 PRI,
405 BS GE 1.4 EFH DNA B

1.2 FZilH
240 i 24 i b PR\ TE 22 i (1 x TAE [ 5/ 2¢

K 1T Biospin 4 1 5 K 2H DNA 3057 & $2 JBOHE [
41 DNA, SRk ke I, BT 45 DNA R B 55 T =l s K
T 23 kb, AT LU B 4T PCR 473
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Fig.2 DGGE profile of bacteria in ten sludge samples
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Table 3 Shannon-wiener index of samples

s Al A2 A3 A4 A5 Bl B2 B3 B4 BS

SRT 30d 20d 10d 10d 30d 5d 20d 40d 40d 54d

SDI 0.98 0.80 0.74 0.69 0.97 0.98 0.79 0.99 1.06 0.85
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0.05
98 Band-a
Escherichia coli clone KE062 (GU415865.1)
9 Band-e
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95
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Band-b

Aeromonas sp. AE207 (EU723923.1)

Aeromonas hydrophila strain ANSE1 (GU296671.1)

Band-d

100 I__ Band-f

Uncultured Peptostreptococcaceae bacterium (FM177040.1)
91 I: Band-c
Enterococcus sp.CSL 7544-3 (GU905013.1)
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Fig.3 Phylogenetic tree of 16S rDNA sequences

i 18l 3 AT, SBRZR G5 15 U Hh il A W 4 HE 4 B
BERR 43 4 2 IR A s e IR L. X J2 T SBR
RO — BB 0 DT, e M IR AR T AR ) A
SBR Z 4 v A A7 5 He ) BRag 17 1 Oy 0 — 3,

i a 5 KA RE FEM R 98% . K AT
TEA BB S F T AT DL U b £F A7 EL I 85 %6 9 7T

FEER R, I, FE 4 SRT S50 T B IR IR, &
Wb 5 M B R R 100% , TS R I R
R S B DR U, e SBR R Y38 17 05 A6
LR 5 ) IO 3 T A S TR X SR SRR
XL A ] SRT % 0 N 050 i 7 2F K% BR .
i a b AR R M HUE Y W LR 5 DGGE &l i
& K G AR S IR O — B0 .

2 ¢ 78 SRT Ny 30 d IF & N B B, th RStk
BT HIZE T o 5k 0 R IR MR 91% |, HoXT 8 5%
Yy B SRAN 55 , RE R i 2 PR RN 2R 1 BT, T AN [
=9 o

%45 d e 78 SRT 3 10 d B A X B 58, 5 A b
J& F y AR I TR R IR, 3 5 o 97 % F199% o 4%
T T A I RE 0 B 59, N RE V)RS R B R I, g
FI D4 %5 15 A0 A BE S i) HURR = R AN 1L A
WY SRT i s 8 55 ) o AH X ke = 1, AR 34l o7
TR 1575 K SRT 44 T # 9k 18 Hh A fig 1]tk
frill th 45 o BT y- BB WESEFHE TSR
AR RS T HAERRI RS A K

4 £.g.h 7 SRT 7 40 d B 1% R A 0 E BE 38
if NCBI JE R () B X & B, B AT 5 T2 e 2 A
TG R AT B AN AT B BB 26 4 TR VR 3, 43 30l ol
100% 95% F1 98% . Jij ¥T 147 J& A1 A7 45 B AT 141 J@ Tk
AT SR TSRO v LR AR R R R T
L, 78 SRT 2y 40 d /%4 58 TR AR R4 K1
T ER M o T JE T V5 RE B 2 (9 I A T L o
B 12 45 16 6 W0 oK 3R A5 R VR T AN MK SE B K AL B 4
XEMAETE SRT K 40 d RGP LR ERE, N
TR BB R G D EPS At R E MR KR T
o,

St 1 BE MR R I T [ VR iR 929 , AR 3
A5 A IR AT R I I I AR, DL AR e L T2 AR
HUR A8 26 5500 A R RS R 45 0 Fi 7 A2 (R 2R A7 IR
SNEI ., 7€ SRT Ry 5 d BN RSB, (A Bl %5 SRT
B0 R e I B A (A5 U W A A 2 R DL SR I
A UKIE TP ASRE B A

3 & i

(1) SRT X s 40 W 1 7% 22 BE 1R 52 e B 3%, BE AT
FE#A SRT T A B A, A7 fE 5 — SRT T 4
[

(2)SRT 5% Wi 25 48 5 41 i AR 22 R, AH TR Y
SRT 261 T Z Bk R BCBHE T, T SRT 3 2o fof Fb i



172 EZNE: A

(R %6 &

AR R X e 2 A W) Z AR R K . SRT 5 Fif
ML RN LSRR, SDIfEFE SRT 10 d i}
WA B /ME . SRT 5 40 d BHEY ZFEPER K

(3)SBR Z 4 Hp o 2 B 1 A0 34 7 o R o B
IR AR TR B R A T DR AL, G0 y-E B T AR TR T A
SRT 2y 40 d B A7 7E LA R A% 4 1R 2k A A5 B8 R 114 10 %
WA o

2 % X

(1] W&ok, ks, ki, 45, SRT Xt 15 /K il 205t #2
N, O 7 . SR ERL £ 2% 2009 ,29(4) 1754-758
Shang Huilai, Peng Yongzhen,Zhang Jingrong, et al. Effects
of SRT on N, O production during nitrification and denitrifi-
cation. Acta Scientiae Circumstantiae, 2009,29 (4) .754-
758 (in Chinese)

XFLLL AP, R B K, & ARG KA BA T Zh
N, O Befcin Je 5w R 2R . BR 88 Bl 2% 24 41, 2006,26 (12) .
1940-1947

—
(5]
[

Liu Xiuhong, Yang Qing, Wu Changyong, et al. N,O emis-
sions from different biological nitrogen removal processes
and factors affecting N,O production. Acta Scientiae Cir-
cumstantiae ,2006,26 (12) :1940-1947 (in Chinese)
R, NI FR BT Bl ok JBE R T e e % S i Ak 2R
R & 52 W BT 5. B B AL ¥ 5 R, 2008, 31 (5)
112-115

—
w
[—

Li Yajing, Sun Liping, Zheng Shuping. Effect of carbon
source and SRT on denitrifying phosphorus removal. Envi-
ronmental Science and Technology,2008,31 (5):112-115
(in Chinese)

AR BRA) T, IK D57, % TS IR X A/A/0 T2 Ak
[ Wi 1) 5% ). R B B2 ,2007 ,28 (8) :1693-1696

Xu Weifeng, Chen Yinguang, Zhang Fang, et al. Effect of
SRT on denitrifying phosphorus A/A/0
Process. Environmental Science, 2007,28 (8):1693-1696
(in Chinese)

B TR AR TR F . T e e X B A ) BN A TS e R
PR R TG g i 52 . P B IR RL 24, 2009, 29 (4)
386-390

[4

[

removal in

[5]

Cao Zhanping, Zhang Hongwei, Zhang Jingli. Effects of
sludge retention time on the sludge characteristics and
membrane fouling in membrane bioreactor. China Environ-
mental Science,2009,29(4) :386-390(in Chinese)
[6] Ouyang K., Liu J. X. Effect of sludge retention time on
sludge characteristics and membrane fouling of membrane

bioreactor. Journal of Environmental Sciences, 2009, 21

(10) :1929-1935

[7] Sung-Soo Han,Tae-Hyun Bea, Gyung-Gug Jang, et al. Influ-
ence of sludge retention time on membrane fouling and bio-
activities in membrane bioreactor system. Process Biochem-
istry,2005,40(7) :2393-2400

[8] Xia Huang, Ping Gui, Yi Qian. Effect of sludge retention

time on microbial behavior in a submerged membrane biore-

actor. Process Biochemisiry,2001,36(10) :1001-1006

A X K0k, AR SR, 55 SRT 52 MBR ¥5 Jg 8 & 22

BRi5 Gt W 5 7 % WF 58 3R B8 AR 2R 4R, 2007, 1(5) .

105-108

Li Shaofeng, Liu Yugqiang, Cui Chongwei, et al. Effect of

SRT on kinetics of polluted substance removal by sludge

system in MBR. Chinese Journal of Environmental Engi-

neering, 2007 ,1(5) :105-108 (in Chinese)

[10] Laera G. ,Giordano C. ,Pollice A. ,et al. Membrane biore-

actor sludge rheology at different solid retention times. Wa-
ter Research,2007 ,41(18) :4197-4203

[11] Tao Yu,Rong Qi,Dong Li,et al. Nitrifier characteristics in

submerged membrane bioreactors under different sludge

retention times. Water Research,2010,44(9) :2823-2830

[12] Zubair Ahmed, Jinwoo Cho, Byung-Ran Lim, et al. Effects

of sludge retention time on membrane fouling and microbi-

al community structure in a membrane bioreactor. Journal

of Membrane Science,2007 ,287(2) :211-218

[13] Pascal E. Saikaly, Peter G. Stroot, Daniel B. Oerther. Use

of 168 rDNA gene terminal restriction fragment analysis to

assess the impact of solids retention time on the bacterial
diversity of activated sludge. Applied and Environmental

Microbiology,2005,71(10) :5814-5822

[14] Duan L., Ivan Moreno-Andrade, Huang C. L., et al.

Effects of short solids retention time on microbial commu-
nity in a membrane bioreactor. Bioresource Technology,
2009,100(14) :3489-3496

[15] Anthony Masse, Mathieu Spe’randio, Corinne Cabassud.

Comparison of sludge characteristics and performance of a

submerged membrane bioreactor and an activated sludge

process at high solids retention time. Water Research,

2006,40(12) :2405-2415

FE KBRS R . KR K M 43 4 77 3k AL st vk

[ PR BB A7 H R EL 2002, 105-256

WRIE, P52 A%, Tk, 45 O [R] MBR S N 4% v A AL T 7

A B b B R ,2010,30(1) :69-75

Chen Yi,Sun Baosheng,Zhang Bin,et al. Nitrifying bacte-

[16]

[17]

ria structure community of different MBR reactor. China

Environmental Science,2010,30(1) :69-75(in Chinese)





