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Abstract: Anaerobic ammonium oxidation is an important part of the biological nitrogen removal process, and the performance of the
process is determined by the microbial community structure. Low-temperature anaerobic ammonium oxidation technology has good
prospects for saving a lot of energy, and anaerobic ammonium oxidation bacteria play a vital role in the removal of total nitrogen from
waste water. To explore the microbial community structure changes of anammox reactor in sewage treatment during the cooling process
(from 30°C to 20°C ), the total amount of the microbial, the quantity of anaerobic ammonium oxidation and the change of functional
microbial community were investigated in a sewage treatment process using the phospholipid fatty acid method ( PLFA), quantitative
PCR and the clone library of bacterial 16S rRNA. The PLFAs results showed that the total amount of microbial was first decreased and
then gradually increased with the running time, when the temperature dropped from 30°C to 20°C, and the NH, -N content in the
effluent of the system was decreased. The quantitative PCR results showed that 16S rRNA gene copies of anammox bacteria increased
from 1. 19 x 10® copies-mL ™" to 1. 86 x 10* copies-mL ™" in the wastewater. The PCR-DGGE results showed that when the temperature
decreased, the anammox bacteria were further enriched. A shift of anammox bacteria community from single Candidatus Kuenenia sp.

to a combination of Candidatus Brocadia sp. and Candidatus Kuenenia sp. was observed.
Key words ; biological nitrogen removal ; anaerobic ammonium oxidation( ANAMMOX) ; ANAOB; quantitative PCR; PCR-DGGE
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Fig. 1 Schematic diagram of the ANAMMOX process and reactor
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R/ i&ﬂi/r?g‘L - ] u”f:?k/rrjg-L -1 ] ?ﬁ%l HRTD /h c01)7l
NH; -N NO, -N NO; -N NH, -N NO, -N NO; -N /L-d /mg-L
30 16.6 20 12.6 1.9 1.5 16.9 775.0 0.14 26.5
25 19.2 22.8 13.2 8.5 4.7 20.1 1253 0.17 24.2
20 18.5 22.6 16.2 6.1 5.3 22.2 929 0.25 27.5
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Fig. 2 Variation of of total microbial biomass in the municipal

sewage ANAMMOX reactor at different temperatures

2.3 SLRFERE PCR 455

VLA I R T 5 DR A A TR I A
K 5 HA R O, IR A1 T i@ ad i IR
S SAAL T A et T AR AR A s 114 507 25 Mo 2K
R URAE R AL A S s L
R FA R 5 ) DR AR 22 SR A TR R BR R S
P, A B SN i P ) DR A2 SR AL TR Y 2B )t DR
FERER K. ARBIEGE R T I A A Ry 2 AR TR 1
WKL U, ORI Je A DR AR 2 SR TR I SR AR A
JEOU) | AT LS B A R

FE R PCR Z5 5 o (K 3) , eI i 30°C [0
20°C iy A rh IR AR SRR TR ) R ANEL AT FRAIRG, S i
FEA BT TR, 20°C i T4 RBH5 IR AW A IREA
A AL E 2 0 %o 30C & F 8 119 x 10°
copies-mL ™~ '# % 1. 86 x 10° copies-mL~". AJ LLAH &
AR R A ARG E T E AR
2.4 = PCR-DGGE %5 5%

FKHFE R A5 Plad6 | Amx820 2H—5 "
W55 %M F338/RS18 ¥4, it DGGE 43 Ak
ZAA ANAMMOX H AR 2 S AL I HE R A2 AL ] 4,
1 ~12 3 HMRERES 0 ~ 165 d, Hodh 1 ~7 FoRIEE
FE30°CHE A, 8 ~ 10 RN MR EAE 25°CHEMh, 11 ~ 12

WA FEV R L. R R 5K A 10 4
ENGlESiS

123 4 5 6 7 8 9 10 11 12

4 RESEEUREBFHRASEMLE 16S rRNA
EE V3 X PCR-DGGE Ei%
Fig. 4 Denaturing gradient gel electrophoresis profiles of the V3 region
of 16S rRNA gene of ANAMMOX bacteria in ANAMMOX reactor
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