Journal of Korean Society of Water and Wastewater A5t LEtE| x|, =7
Vol 26, No4, pp591-598, August, 2012 263, 45 pp591-598, 88, 2012

MLE2} A/O S80IM2l nirSet nirkK & 71%! EE0|4=9| F&H ZX2

Quantitative distribution of denitrifying bacteria with nirS and nirK
in MLE and A/O process
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Abstract

Denitrification is an important biological mechanism in wastewater treatment process because this process is technically to re-
move nitrogen from water to air, There have been lots of study about denitrification engineering and molecular biological research
about denitrifying bacteria, respectively, However, combination of these researches was unusual and rare, This study is about
the correlation between quantity of denitrifying bacteria and denitrification potential, and consists of NUR batch test as analysis
method of denitrification potential and quantitative molecular analysis for denitrifying bacteria, Three reactors (A/O, MLE and A/O
of nitrogen deficiency) are operated to get activated sludge with various denitrification potential. All samples which were acquired
from reactors were measured denitrification potential by NUR test and NUIR test, Also, Real-time PCR was conducted for quan-
tification of denitrifying bacteria composition in activated sludge.

The various denitrification potentials were measured in the reactors, The denitrifiaction potential was the highest in MLE process
and the reactor of the nitrogen deficiency showed the lowest,

Genomic DNA of activated sludge was obtained and consequently, real-time PCRuse the primer sets of nirk and nirS were
conducted to quantify genes involving denitrification reductase production, As the result of real-time PCR, nirk gene showed more
significant influence on denitrification potential comapred with nirS gene,
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Fig. 1. Schematic diagram of reactors
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Table 1, Composition of synthetic wastewater for bioreactor

Element Concentration in Feed
Glucose 300mg/L as COD
Yeast Extract 50mg/L
CaCl, - 2H,O 25mg/L
NH,Cl 30mg/L as N
NaHCO, 200mg/L as CaCO,
MgSO, - 7H,O 150mg/L
KH,PO, 5mg/L as P
MnSO, - HO 0.1mg/L
Znso, - 7TH,0 0.1mg/L
CusO, - 5H,0 0.03mg/L
CoCl, - 6H,0 0.1mg/L
FeCL, - 6H,0 1.5mg/L
Table 2, Condition of control reactors
Reactor Organic Nutrients
. Type
name Loading(mg/L) (mgN/mgP)
R1 300 30/5 MLE process
R2 300 30/5 A/O process
R3 300 0/5 A/O process
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Table 3, Sequences of primers adopted for real-time PCR

nitrite re- .
Primer Set Sequence T () Reference
ductase m
nirS Flacd 5" “TAYCACCSGARCCGC-3" 57 Hallin et al,, 1999
: R3cd 5" -GASTTCGGRTGSGTCTTGA-3’ 57 Throbick et al,, 2004
ik FlaCu 5" -ATCATGGTSCTGCCGCG-3’ 57 Hallin et al., 1999
R3Cu 5" -GCCTCGATCAGRTTGTGGTT-3’ 57 Hallin et al., 1999
Table 4, PCR conditions for real-time PCR
Sequence
P Initial- Final TC
nitrite . . Denatur- Anneal- Elonga- b
Primer Set denatur- . . . exten- ; cycles
reductase ation ation ing tion sion (t)®
4 e 2
94) e 720) | ga¢)
nirS Flacd/R3cd 10 min 30 sec 1 min 1 min 10 min 57 35
nirK FlaCu/R3Cu 10 min 30 sec 1 min 1 min 10 min 57 35

“Annealing temperature
°1 cycle indicates ‘denaturation-annealing-elongation’
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Table 5. Comparison of Denitrfication potential

R1 R2 R3
k (mg N/g -
> 5 1.91 1.58
VSS - h, NO,N) 3.05 9 ¢
k (mg N/g
b : 4.26 2.94 5
VSS - h, NO,N) P 9 0.57

3-1. NUR test Zx}

37Ne] o2 2 9] v R A Al RE A F Sk
o] CODs =+ 150 mg/L=E 930 NO —Nz}
NO, —N& 77} 30 mg/L4 F9U3}o] batch

Qe AT, MeaEe gRE v
AHS HERT Azke] Ad4E BHE
i) e} A el 1 gk
A% Berh 2% GEAS Holt T

Fig. 27} Fig. 3| Uehi ol

ddsS A O 2F Bl A=
t} (Katarzyna and Bram, 1999)
A - .6 . —
- (NO, N+36 NO, N), mg NLh ()
k=~ , mg N/g MLVSS h ©)
v



A5t Tats|x|, =&
263, 43 pp591-598, 8, 2012

R1-NUR(NO,;-NF2)

4 NO; MINO, APO,>
30 ¢
& y=-0228%x+27.6
25 e R*=0.8842

”.
3
20 *
> 4*—'—‘—.—'—".—‘—‘
E o,
15 y=0.0006x + 18.6
o R?=0.0336
10
5

ﬂ....l a ™ = - =
UV D Y W S—

0 50 100 150 200 250
Time(min)

(A) MLE process

R2-NUR(NO,-NF2!)
35

4NO; HINO, AP0

.
£ y=-0.2574x + 30.672

R*=0.9736

N

%)
o

y=-0.0165x + 23.587
R*=0.9534

o

Con.(mg/L)

o

&)

.vl HE R NN | | | ] ™ 0
O Mbkbk A A A A 4 hA A &k —A
0 50 100 150 200 250
Time(min)

(B) A/O process

R3-NUR(NO,-NZE2!)

30
4NO; HINO, APOS
25 ¢*
. ®
20 B
= y=-0.0305x + 24.543 s
E) R*=0.8834
£15
c
3
10
5 F
a A " ]
0 — : & h = s L —k -

0 50 100 150 200 250
Time(min)

(C) A/O of nitrogen deficiency process

Fig. 2. NUR test result of 3 reactor
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