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Abstract: The community of nitrifiers cultivated with reject water were investigated by fluorescent in situ hybridization (FISH) performed with
16S rRNA-targeted oligonucleotide probes; and the kinetic properties such as temperature correction factor ry and the half saturation coefficient
Ky were also investigated. The results showed that the percentage of ammonia oxidizing bacteria ( AOB) and nitrite oxidizing bacteria (NOB)
in the activated sludge was 15.7% + 3.7% and 12.9% + 3.2%, Nitrosomonas europaea- Nitrosococcus mobilis lineage were the dominant
AOB, Nitrobacter spp. were the dominant NOB. The temperature correction factors of ammonium utilized rate (AUR) and nitrite utilized rate
(NUR) were 1.092 and 1.061 respectively; the Ky of AOB and NOB were (1.60 + 0.29) mg/L (NH, -N), (2.78 £ 0.30) mg/L (NO, -N)

respectively.
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Table 1  Reject water quality/mg*L~"
VI RN pH BBECLL CaCOs T ss VSS NH; -N TKN TCOD SCOD PO;~ -P P
PR E 7.14 3034.7 2461 1385 625.9 812.3 1948.9 455.3 66.6 103.0
PG ZRATRE DAL SN AR U IEATE min)™ L A7 2848 K 9 e ARIC 16 rRNA 4555
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M2 BRI 2 2 hy 5 1 x PBS 28 M Mt % 3
RIS R R T 0 RE S AT AR A AL PR (35 WO 5

PAN

BURLAE) N | s SER R IR ER 7 51 e 4248
ZME LR 2, o A ALY K FAM bR, AN R
ERAAL AN E R H HEX Frid .

F2 WHRRMIZZATABRE BRI &4
Table 2 Probes used for FISH and the corresponding hybridization conditions
BEF 2R W P15 -3 Ltk WY 1% SCHR
NSO1225 CGCCATTGTATTACGTGTGA Ammonia oxidizing beta-proteobacteria 35 [9]
Nsvd43 CCGTGACCGTTTCGTTCCG Nitrosospira 30 9]
Nmv TCCTCAGAGACTACGCGG Nitrosococcus mobilis 35 L10]
Ntspa662 GGAATTCCGCGCTCCTCT Nitrospira 35 L11]
NIT3 CCTGGCTCCATGCTCCG Nitrobacter 40 [12]
Ntcoc206 CGGTGCGAGCTTGCAAGC Nitrococcus mobilis 10 [13]
Nispn693 TTCCCAATATCAACGCATT Nitrospina gracilis 20 [13]
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Table 3 AOB and NOB populations in the sludges

percentage relative to DAPI

T H AL B o7 4 BB L A5
Nitrosococcus (Nmv) 9.86%( +2.1%)
AOB Nitrosospira (Nsv 443) 2.94%(+2.7%)

15.7%C +3.7%)
8.3%( +1.3%)
4.5%(+1.8%)

Total AOB (Nso1225)
Nitrobacter (NIT 3)
Nitrospira ( Ntspa 662)

NOB Nitrococeus ( Ntcoc206) 0.2%C£0.1%)
Nitrospina ( Ntspn693) —D
Total NOB 12.9%( £3.2%)
AOB + NOB 28.6%( £6.9%)
AOB/NOB 1.22
DA RE

SXLEI) 5 5 AT Salem 55 4, BABE
T2 le/K s 1 AOB M NOB DL 3 b A 23 il
"N Nitrosococcus mobilis 1 Nitrobacter .

HHT" Nitrosospira~ Nitrospira £ AH X AR Eb
AT A, AFUR e S5 IR) S6 0 DK, 0 I 18 2 VLR 4
Ky RN, 8 T A% B K-Strategist, 5 24 ZHK JE
BARKIPAEL T, BAT 58 05 R s 5w 4 . i
Nitrosomonas europaea- Nitrosococcus mobilis~ Nitrobacter
HAT I e ) A A, (HR R BT K 2R A0 ) /0N, o) 1
o T A0 B K BB B T AR Y B -
Strategist, 2 A7 420 R LB R IR T, 4 RE S 4
AP BTRE - S b R SBR VA Ak B A
V5 VKIS BT s SRR AL B T, Nitrosomonas europaea-
Nitrosococcus mobilis 1 Nitrobacter 73 71 % AOB~ NOB
AL, 5 Ed K/ BT . AH 2 R K Ak B
v g BB AL TR Rl ORE 4 RO A A E 22 ST
Nitrosospira 55 Nitrosomonas 1£35 7K A& B1L)~ rh AT AL
1M Nitrospira spp. 157K AL B 7% ¥Ev5 ¢ 1 NOB ¥
() e S N AR TER A g SOR L A B )
SR BRI Nitrosospira 5 Nitrospira spp . %L
2.2 WEBIERE

FUR K IR B — B LG 3 Tl ¥ K R B2 = 10 ~
20°C Fe A, AR SRR 7 (R AL B AN e 3 IV 3 it 5 1)
PR B Ccold-shock ) , X IH L 2% BV 20

1 AN 2 43 700 Sy 2 AU A0 R AN T A PR 56 S A 1T
AE 10 ~ 35°C 2 [A) I 45 ) 2 A1 ToE 5 R A 1 i 4
AT A B A T A R S 48 1 56 1Y) Ui B 52
Wil PR K, AR FEAE IE R AL o T DAAAE Arthenius
7 FRASAUAT Hh P2

K. (T-20) T-20
r=r1y°el

= Ty * Ty

1 AT U S e R A AR 35°C /2
£, X 5 W Nitrosomonas 21 & W 57 #3 HH HIAE 35°C /2
A B B R PEAR B2 | S A 6 1 T T B i
Bl7 K, 40.087 7 °C~ 1 IR EBIERE ¢ N 1.092.
JI A5 L Beii 5 SOk BT HOE (0 B K R A
B G AL IE R 501,076 ~ 1.12720 3 A 410
SR E A B AR T 3T N R b H RS K AR B R,
R B S 22 7

200

y= 43.60460'087 T(x— 20)
R*=09211

160

—
[\
(=]

RAENEZ/mg-(L-h)!
8

&~
(=]

10 20 30 40
wE/C

El1 REMERENERZ
Fig.1 Effect of temperature on the AUR
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