H6 % 410 1] # % x B 4§ B Vol.6,No. 10
20124104 Chinese Journal of Environmental Engineering Oct. 2012

2 % G & i PCR & A® /0 Ji PGy 4k
% B WA AL w1 € 5 Bt
& Z' Rk & ' omEZE Fai

(A0 T FR 45 5 R TR 2B, I 50 1001245 2, 4L 50 Tl A SUAN A 0 B, AL 100124,
3 ORI A2 K TR B, K 116023)

W OE @ AEREEXAL DO M E DL K 4 8 I S B K 7 455 B8 B ] (actual hydraulic retention time, AHRT) |, 7F A4b ¥
% C/N HSZPRAE IR IG5 K A2/0 T8 R shIF 445 7 48 72 il Ak S A Ak 5 28 46 W0 il R 4 AR B SR B e 45 7F 90% £ 4,
RAEERLE 95% VL |, o IR EUE £ 2 & L # (ammonia oxidizing bacteria, AOB) [ 3£ [K 41 DNA, Z P K % L PCR ¢ 14
T N Wi O e P U, LA Gl 4K [ U i) DNA 318 J BE AR g 92 B 2¢O o it PCR AU AOB 450t 1) DNA ARk 5, dE 57 7K il AOB
B S 3O B PCR AR . I SC 2868 B PCR R L T A>/0 RGTE R [FHB 4T 4 148 K 0 1 1R £h AR B
BT AOB RS, 45 EW MERE VMR REN LT, RN AOB B HESE th iR LT, 2R AE 10 e R Al
i, RGN ) AOB HBEECE 2000 Dl 5. 28 x IOgcells/g MLVSS f13.95 x lolocells/g MLVSS, b, WA iz £h 1 B R 1) T f&
AHXT T AOB TA BE 40 19 T B A — & i JE P .

XA HEORE R PCR O ZALE A0 TL MERML

FESES X703.1 XEERIRES A XEHES 1673-9108(2012)10-3597-06

Real-time PCR quantification of ammonia oxidizing bacteria
in short-cut A°/O process treating domestic wastewater
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Abstract  Short-cut nitrification and denitrification was started up and maintained in a lab-scale A*/0
process treating low C/N ratio domestic wastewater by controlling DO concentration in low level and decreasing the
aerobic actual hydraulic retention time (AHRT). The average nitrite accumulation rate reached about 90% and a-
bove 95% of ammonia nitrogen (NH, -N) could be removed. The genome DNA of the enriched ammonia oxidizing
bacteria (AOB) culture was extracted and amplified, and then electrophoresed on agarose gel twice. The DNA
fragments in reamplified agarose gel bands were recovered and purified, and then used as standard molecule. A
standard curve of real-time fluorescent PCR was set up for AOB quantification. The numbers of the AOB in sludge
samples under different operational conditions and nitrite accumulation rates were monitored and compared by using
real-time quantitative PCR. The results showed that the numbers of AOB significantly increased with increasing of
nitrite accumulation rates. The numbers of AOB in the complete nitrification activated sludge and short-cut nitrifi-
cation activated sludge were 5.28 x 10” cells/g MLVSS and 3.95 x 10" cells/g MLVSS, respectively. Moreover,
the decrease of the nitrite accumulation rates lagged behind the decline of AOB numbers.
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Table 1 Scheme of the experiments for short-cut

nitrification in A>/O process treating domestic wastewater

HRT B W B R o

SRR b HRT  HRT  AHRT AHRT (mg/L)

(h)y  (h) (h) (h)

[(1~20d) 9.31 2.54 497 053 1.03 1.5-~2.5
M(21~42d) 13.96 3.82 7.45 0.64 1.24 0.1~0.3
M(43-~60d) 9.31 2.54 497 0.53 1.03 0.3~0.5
M(61~88d) 9.31 2.54 497 044 0.86 0.3-~0.5
M(89~100d) 9.31 2.54 497 0.53 1.03 0.3~0.5
Mm(101 ~108 d) 11.63 3.18 6.21  0.53  1.03 0.3~0.5

V(109 ~140 d) 13.96 3.82 7.45 0.53  1.03 0.3~0.5
V(141 ~156 d) 13.96 3.82 7.45 0.80 1.55 0.3~0.5

A’/O TS

Schematic diagram of A*/O process
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Fig.2 Nitrite accumulation rates and NH," -N removal
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(]S W Fie 10 A% A6 B i e FH A s &, B 1. 01 x
10°.1.01 x 10* 1. 01 x 107 1. 01 x10° 1.01 x 10,
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Fig.3 Standard curve of AOB assay by real-time PCR
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Fig.4 AOB quantification in sludge samples
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