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Effect of DO and Aeration/Nor-aeration Ratio on the Microbial Community

Structure in One- Step SBBR Completely Autotrophic Nitrogen Removal Process

QIN Yu, GUO Jir-song, FANG Fang, YANG Gue-hong

( Key Laboratory of the Three Goiges Reservoir Region’ s Ece- Envionment, Ministry of Education, Chongqing University, Chongging 400045,
China)

Abstract: To analyze the effect of DO and aeratbr/ nom-aeration ratb on the microbial community stucture, active sludge and biofilm samples
were taken from the SBBR one-step completely autoirophic nitrogen removal reactor under different DO concenirations and aeratioyf nor aeration
ratios. By PCR-DGGE and bands gatistical analyses, results show that through one and a half year of operation, the microbial community
stuctures in this system has changed a lot compared with the inoculum. The bacterial richness values of biofiln are higher than active sludge
in 2 ki 2 h aeratioyf nor aeration ratio, no matterwhen moderate, high and low DO concentration. When this system is operated under the most
efficient condiion: DO= 2 O( aeration) mg L, 0. 4( nom-aeration) mg L, the bacterial richness values are the highest. There are about 14 and
10 bands in the bidfilm and active sludge samples respectively. The diversiies of bacteriun and their ce-metabolisms are the key factors of
maintaining a high operate efficiency. In addiion, the aeration nor aeration ratio also has the influence on the microbial community st cture.
Under long aeration/ non- aeration ratio of 3 hi 5 h, micwbial community structure of biofilm & similar with active sludge. The comparability is
100% . The adctivities of aerobic and anaerchic bacterium have lost much that makes low efficiency of this system athough they could survive
both in active sludge and biofilm.

Key words: one-step completely autotrophic nitrogen removal; DO; aeratiorf nor aeration ratio; PCR-DGGE; microbial community st cture
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168 rDNA PCR-DGGE
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1.1
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GGAGGCAGCAG-3 , 5- ATTACCGCGGCTGCIGG-3 .

“GC ” DGGE
PCR 30 ML
: PCR buffer (
mmol/L; 4
mmol/L;
DNA 20~ 50 ng;

Mg2+ )1 x; Mg2+ ’
(dNTP) 0.2
0.2 Bmol L; Tag 0.5 U;
MilliQ 30 ML.
BIG-RAD iCycler Thermal
Cycler , :94°7C, 5
min; 94 C, 45s 60C 45s 2°C D s,

30 ;72°C
PCR , Taq PCR
buffer Mg2+ dNTPs .PCR
2% ( 0.5HgnlL )
, BIO-RAD Versa Doc
1.5 DGGE
DGGE Dcode TMU niversal Mutation
Detection System (U. S. A, Bie-Rad Co. ) . DGGE
8% ( , :
= 31.51).

10 min.

35%~ 50% ( 100%
7 mol/L. 40%

). 30 MLPCR . . 0.25
x TBE ,60 T ,200 V 20
min, 75V 15 h, , 0.5 Mg/mL

20 min, 2,

BIO-RAD Versa Doc MAGING SYSTEM

BIO-RAD



2 : 495

QUANTITY ONE
., DGGE . , s
DO .2 )
Sorenson
(Cs) [8~9] )
Csas = 2Las/(La+ Ls) x 100 (1)
N CSAB A B N .
L A B R PCR-DGGE
La A iLy B . : DO 1
1 DO )
Rs:i = L/LT ( 2) Table 1 Comparison of the different sludge samples
. DO
,Rs; i L JmgeL- 1 /% /%
i s Ly ( A0
1 ) Al 1, 200.4 2h 2h 100 80
’ A2 1,
2 A3 2, 250.4 2k 2h 90 60
Ad 2,
2.1 SBBR A5 3, 1.G0.2 2k 2h 77 56
A6 3
SBBR ? A7 4, 2(G0.4 3k 5h 76 62
, 2, A8 4,
1/2, , HRT 48 nHpo  «/” DO DO
h. , ,
“]. 2.2 DNA PCR
DNA 1(a) s
, pH  8.0%0.2, 23 kb . Daso/ Daso 1.8 ,
30C+2°C, : RNA .PCR
DO . 1(b), DNA 230
2 5 ~ 240 bp, 16S tDNA V3

(a) Maker  ADNAPHind III, 3 HL,DNA IHL (b) Maker DL 2000, 3 HL, PCR 3 HL
1 DNA(a) PCR (b)
Fig. 1 Map of DNA (a) and PCR products (b) after agarose gel electrophoresis



496

3 DGGE
2
2 a) 2(a) . AO
DGCE .DCGE (A0)
2
2 2
2 2 2
AD Al A2 A3 A4 A5 A6 A7 A8
Al A2 A3 A4 A5 A6 A7 A8
l wthe —_— —— —
__2 _— J—
3T, = == =
[ el [Inseen (NSO S (| S
g o s e ] B e e
s . . P — Nl
+ 1 () o— T e e ——— — —— —
1l b12—— 1 - e P SRR W
13 g = e e
T, o Ul | 52 S S B B
16 -+ —
17+ ——t— —
18 <= —— — — — —— —— ——
(a) PCR DGGE (35% ~ 50%, 75V, 15h) (b)PCR-DGGE
2 PCR DGGE
Fig.2 DGGE gel of PCR products and its sketch map
DO
,  DGGE , . 2 3
2 DO
Table2  Comparability index of bad erial population under different DO concentration and aerat o1/ nor-aeration ratio
Al A2 A3 A4 A5 A6 A7 A8
Al 100
A2 583 100
A3 88.9 4.5 100
A4 87.0 81.5 76.2 100
A5 88.9 45.5 75.0 76.2 100
A6 78.3 6.7 6.7 84.6 76.2 100
A7 90.0 50.0 71.8 78.3 77.8 78.3 100
A8 90.0 0.0 71.8 78.3 77.8 78.3 100. 0 100
3 DO (Rs)
Table 3 Richness value (Rs) of baderal community under different DO concentration and aeration nos-aeration ratio
Al A2 A3 A4 A5 A6 A7 A8
10 14 8 13 8 13 10 10
Ry 0.556 0.778 0. 444 0. 722 0. 444 0.72 0. 556 0. 556
3.1 DO 1 2 3

h2h 3 ,
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