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Comparing Microbial Community of High Ammonia Wastewater and Municipal

Sewage in a Partial Nitrification System

ZHAO Zhi-rui'*, MA Bin’ , ZHANG Shu-jun’, LI Bin*, BAI Zhi-hui', WANG Xiao-hui*, ZHUANG Guo-giang',
ZHANG Hong-xun'”

(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. University of Chinese
Academy of Sciences, Beijing 100049, China; 3. Beijing Drainage Group Co., Ltd., Beijing 100022, China; 4. College of
Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract ; Nitritation is an important part of the biological nitrogen removal process, and the performance of the process was determined
by the microbial community structure. To explore the microbial adaptability to different sewage, the microbial diversity and the amount
of bacteria were investigated in a high ammonia wastewater treatment process and a sewage treatment process using the clone library of
bacterial 16S rDNA, the phospholipid fatty acid method (PLFA) and the quantitative PCR. The clone library results showed that there
was a significantly difference in bacterial community structure of these two processes, although the dominant bacteria belong to the
Proteobacteria and Bacteroidete, there were more clusters in the sewage treatment process. The PLFAs results showed that the microbial
diversity index and the evenness index of the high ammonium wastewater treatment process were significantly low. The quantitative PCR
results showed that amounts of ammonia oxidizing bacteria ( AOB) and nitrite-oxidizing bacteria ( NOB) in the high ammonium
wastewater treatment process were higher than these in sewage treatment process. The copy number of AOB was higher than the copy
number of NOB in the high ammonia wastewater treatment process by three orders magnitude. The copy number of AOB was higher than
the copy number of NOB in sewage treatment process by two orders of magnitude.

Key words: partial nitritation; biological nitrogen removal; 16S rDNA clone library; phospholipid fatty acid ( PLFA); quantitative
PCR
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Fig. 1 Schematic diagram of plug-flow anoxic/oxic (A/O) process
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Table 1  Running conditions of A/O reactor

E34 Q/L-d"!  HRT/h SRT/d DO
W5 KRS 82 8.2 10 0.41
RAREKES 184 3.13 4.5 0.96

1) Q kK& ; HRT Rk J115 BB 1a] 5 SRT 15 R#E ; DO A4
DX 350 B89 fie B Tk T

F2 A0 REHHAKRRETHR"

Table 2 Influent quality and running effect of A/O reactor

i 7K S AR B K COD He g MLSS SVI
EY AR NAR/%
A /mg-L~! /mg-L~! /mg-L~! /mL-g ™! Y
WiEK RS 42.08 ~53.16(47.70)  121.0~165.7(142.6) 3500 ~5 000(4 300) 74 ~77(75)  84.59 ~93.99(90.60)
FARE KRG 291 ~387(337) 100 ~171(128) 2500 ~3500(3 064) 52 ~95(77) 95.0 ~98.3(96.6)
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B A DNA 4R BCR F IG5 Je 4R BuR 7 &, B
0.5 g W M5 Ve FE &, MK IR BT 2E 4T DNA B 32 Hie
(Omega, USA) , #2HL DNA AR A 40 ng-pL ™',

FEECE B DNA i 140 5 16S DNA 3 JH 5149 27t/
1492r PEAT PCR ¥ 3. PCR 4734 MK R Ky 50
wL:10 x buffer 5 pL,dNTPs( 10 mmol-L™") 1 pL,5|
By 27F, 1492r(HRFE R 10 wmol -L.7") 4% 1L, Taq i
(2.5U0)0.5 pL, DNA 42 0. 5 pL (20 ng) , KF
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12,2 SERESCAERIM

i 38 HEELLABRAIRHE DNA. (el i) 28
PCR W1 U] JiE i Ak , AR 408 28004 15 B 56 41k J5 1Y)
PCR 7=¥J5 pGEM-T easy vector ( Promega, USA) it
1135, IR RN 2 x Rapid Ligation Buffer 5 plL,
pGEM-T easy vector(50 ng+pL~')1 wL,PCR ;=¥ 75
ng( SEARAYEE/R LN 3:1) , T4 DNA ligase 1 pL IR
5], 4°C VKA P R AN R B AT I DH5«
(Tiangen) , 3592 Ja M ERIR M TE S T 8 R (AMP) $1
A Z VLR A AT IPTG Fl X-Gal 119 LB “FAR I,
37°CHFR 12 h i, PeH—E s A AR B
e e, L BB & AMP [ LB SFHR I, B3R )5
PRI PCR 5 K g4 A B K/ 380 i Beok
/INEL 500 bp. BENEE AL PRI 230 S48 O P 52
B Y S T-FEH] T7/SP6 HEAT PCR 4735, 974 7= )
FHER ] £ N V) B Rsal ( Promega, USA) M Hhal
(Promega, USA) #4705 A FEUIE A PRE 1 4>
AR MR AT (L mt A Y AR A RS
), 11 Bioedit X7y 45 SR AT S 4 , U G 58 41 1)
YITE GenBank 1 ifE AT [A] P PR 4G 2 J5 T 2k ) J6 M )7
SR HE R G A B R clustalx]. 83 1 Do Complete
Alignment #£17 HE X, H Bootstrap N-J tree H & 1000
A RGEIEALMY | RGE L H B R 2§ {8 ] MEGA
4.1 52N
1.2.3 Ot

5 ok ] SYBR Green Y BL i, R Jl AOB
( Eub338/Ns01225 ) 5 NOB 4 % ¥ 51 #)
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FrBC B PCR 79 v B 51 204K 1 SR 5 Sl 42 1
RE, 2 TR R BE YR, 45 R AOB 1945
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R BT R DNA R A 48 %) 22 & 09 A5 o 0, 4 b
A oot TR A [ B2 A A o, O A AR AR ] Real
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PCR JX i, 1 % i Mx3000P %% 5% 5 & PCR 1Y
( Genetimes 23 7] ). 25 pL 2 WK & b & 1F W) 5]
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5 A S R OB AR E i DNA L9 wL 2.5 x Master
Mix , BEAE a3 A A7 105, 45 R B0 2 (5.
DABRHE it 48 DU X 0B S B A B, AT Y C,
E AP AR, L filbrdE i 2. X RGE TR AOB 5

NOB #4725, ARYEFE S 10 €, 8, B AT 76 4 o il
2 HRE S Y P5 DLEL
1.2.4  BEARRENIR (PLFAs) 5347

WG 2 JLT- JIr A S A 0 40 e 17%) 82 2
O3, FE AR N S B R , AN A2
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PEHATAE T 520 W i 40 i B rp , PLFAs 1T DUAE
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IRG K B IE ) Bligh-Dyer 535" BUS g (Fx
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R 5 15 P21 AR o A5 P2 o A i) 380 P ke B s
FRUEAT IR, SR P b 12 T35 5 b s S g s 2 %) 4
X o, EAT 35 R34 AT AR 243 B e S B ik
PLFAs FEE /R B AT 08U 3. Geit o BT iR
JH SPSS 13.0. KM Shannon-Wiener 5% ( H) K F
WRE S RIS S5 Z R, BEVR T A b 2y
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15 BRI AR i ) SE R SCHE R A7 36 > OTUs,
K2 FE 3 AT LA A OTUs 43 51 & T 4 1 5
15 > FEBERE. FE RS E ] ( Bacteroidetes )
26.9% ; H AT ] ( Chloroflexi ) 13. 7% 5 WAJEH
I"] ( Spirochaetes ) 12.3% ; J& BE & '] ( Firmicutes )
4. 7% . Hp7ZZ I E ] ( Proteobacteria ) [ 58 B ¥ 1 AL
B 42. 4% 35 Snaidr 557 20 H LT TS R

1000 [ N-3 (JX040323)

0962 L.S'p.‘aingobac!en’um sp. (296171892)
N-15 (JX040327)

385 —mm]:ﬂuvﬁmfa taffensis DSM 16823 strain (343201167)

642 [ N-108 (JX040347)

1 000 L Uncultured bacterium clone A-2C (61697068)

|_ N-88 (JX040339)

411 1 000

1000 N-184 (JX040356)

1 000 [~ N-25 (JX040328)

1 000 N-60 (JX040336)

559 N-4 (JX040324)

581

N ;« Proteobacteria

1000 — N-120 (JX040352)

1 000
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Fig. 2 Phylogenetic tree of the bacteria of active sludge in the high ammonia nitrogen process
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Fig. 3 Phylogenetic tree of the proteobacteria of active sludge in the high ammonia nitrogen process
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Fig. 4 Phylogenetic tree of the bacteria of active sludge in the municipal wastewater process
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Fig. 5 Phylogenetic tree of the proteobacteria of active sludge in the municipal wastewater process
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