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FFA16S IDNA S F A MR ATIET AR A MR IE S
RIEABSHEHIS K2 b BEE A

RER* REAR® HRE* BEA*  SRE4e*  HERE*

*FEREPARRE TRERER
PR ARBTER

W B

KiRFe BEREFEAE Y BRI ABSEIIE /K & TEAK SR RER0.75 day Ri5
TEfZREHERI30 day S5 RIBEERIET » BNCODKBOD . KRR E R - AR
SARERE - HKIHITE — PRIV R E R T 2SR ETDNAZEY - REEHAIE
(PCR) - 3J#(Cloning) - FRHM1E F EtRE LM (RFLP) - % f7(Sequencing) S S IR EHK
[ (Phylogenic tree)E s+ FEYEE - B EEEREREXNEEEYNESNC
BEERARE MG - HRGERENERENEAE - LIRGEMEFBRRESRIEEESE
%3128k » HClone NO.AOB-27E/EB1 60EE# P (5 T 121MF » FAHFCAOBZEHE
#k(dominate) + I B2 Thauera mechernichensista{l & £596% » HLEFEER X RAE L H
FrERAETEIF S RRE THAEETIRIBEA - BMAIEA THROBL R Btk - #FK
RS ET5.6%E M AHERE - MiClone NO.AOB-11 + AOB-23 - AOB-33
AOB-34 - AOB-715;AOB-139)#H 5k — 5% » 7E/28160{EE % 3G T 24(15%) * A
AR EMERTAH L EE B R ERGG - TTRERHER - R ELEFZE
FH * LIRFLPARFESIER 5178k » H Clone NO.NOBI1-37FREE 147 BE#E (5 T 59

» BAANOBLZ E—BEHAEMk - i MBS EEUE S HIR99% » G HE
SEMBRZ 2 NOB1#5H40% B L JEHTE - Clone NO.NOBI1-67£ /87147 {E & &
Ta4{F » BAFENOBI 7 55— BEAE R - 8 Uncultured Nitrobacter sp.(AY683484)fH
LES7% » HEEHHARHAERTESERS CAMAN » H#EEBEMBRRAKS
NOBI1#9530%B i HHE#E - Clone NO.NOB1-106 & NOB1-132 K7 fFE #4814 7
BE&E (55 - BRI CAER ] MR L EE R R ERGEN » TTRERHTE -
KHFir AT mfAER G - EREMBRAKEFER - REHSREAREZR - "fE
FAARZRMBRIFERESET - BRIE RBEHES AT Z MR -

RRgEE - HEA YIRS - ABSEHEREK - IR - fEILE - TRRAMEWVitrite-
oxidizing bacterium) ~ 16S IDNA



REM B MEZ B EPEER ERE — 113 —

el

RY

[l

ABS(Acrylonitrile-butadiene-styrene copolymer) £ 5 B 7K & B3 P % |5 (Acrylonitrile) ~ T 4%
(Butadiene) 5 £ Z f(Styrene) St R G WI AL » 198VER AT “BiRAE" REHANE > 15
ENURESEEARES "FBRAER MNESLBBEZA 190 FEECEERIRE—  EFEERES
EuE" > B ABSEIfEERI AR N BRSBTS R E TES  RELS ESAMERELE
TEARKMBEEBAREN - FFSERIEEHEABSE /KM EESERAK - fMEEER L
i fESEREERYET  HERKTER —RAAEREAXNEREAB IS TR - HkE
BEM A CEBURETE  STEUEYS R EENMEMEGIHENY » 6 AEEEERER
R LR K 0 R REET R FNERERR - BAKVTSH - ABSEISEEK & TKN/COD % # £5
0.04~0.11 - FHEEUSHESURET2%LLE » Rt E SR - R RERE, -

M4 Y FE 45 (Membrane bioreactor - MBR)S{H 4 ¥)5E B R VB pR FE i K2 P8 - — 5%
DAY R RK P EYRE B2 S » B BARYREEERA R  BEEYRERIEKRE
B - EHTKEE R BRI BIRE - REEABENIERY - WA YR R SESRE
MG AR ATE N EREA - MRS S R (E LISRIURRIRE - AR0R S EREAREE
SRR - AEHEE HERAREE | B A YRR AR R E ) - RS
PSRRI TG R - B — et AR BIR S - B YR AR AT - 15
B SCRR ) o Rl FIMBR R A B AE 0 28 5 T 72 70 B0 T S M M K B B SR AE SETT LR - B4
MBRFZA IR KB E LR BB N RS - I TR AE SRR Fs R e T8
AMBRAFEEER MRS RIEATEREEHE  RE SN ARERBRE -

HFREE R BB R E R - e /F R E 2 AR AR T IIE - HEAE R
AL TIF BB R AL E (Ammonia-oxidizing bacteria) » MELIAB AEIEEEE L TIEFER
B AR S LB (Nitrite-oxidizing bacteria)® o AHBAIERV5H! - FERUKIEERGRH T - BBIBLE
TR EWRPASERE Y REEIE R/ ILLB) - (HALR KIS F EEFTMLERZ TIES - RIBAIRE
EaSY S84 ETHSBH B (genera) » H 01 4F Nitrosomonas ~ Nitrosoccus ~ Nitrosospira
Nitrosolobus F; Nitrosovibrio - 11 5§ B& & 1k, & 7] K& 43 VU B - H oh F Nitrobacter ~ Nitrospina ~
Nitrococcus j Nitrospira -

FTRAEZR - - FAEYENRES R - FIRSFEE R T RGBSR B BT T » Rk
HAR T EARES - FIRDNAFFIRAIE M AEMRE L2 BE - BSFSWRERNBS FEEM
HERIE P A VB AR YRR S TE SR BUE ME R E B AT BRATELREE ML, - ME KRR T EREE A
YRR - Rt > ETERES A TR LYERRHT  EHENSEEREE S
ESERIIERET - SRR A S F YR B EMBREA N ERES M - BB
FERENEBEN ARG - BIERIES - DR EIES YR S e — 21
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MBS E

— ~ B SEE K5 TeskiE

HER =~ M4 Y Hi(Membrane bioreactor * MBR)FHATEEZ MK VFTEEAT - HMBRAMK LA
BESF SR SRR - B —EIESREEPUKREEE2.87 (M4 YREy) KRR R
HIFE7.5 L/min « 35 " SRS RAEGZUKBERE3SH - HBRREZEHITES.S L/min - FEEHET
BRE A (R EERE) - ] Apumpf B R BRIHEY - HAEA FSMITSUBISHIZ B 4 2
ZORRHETE » BT RS04 um - WA TEEE0.0283 m® » R ERIEIR U0 K S SR
(Hydraulic retention time * HRT)£$0.5 - 0.75 ~ 15 1.25K » [EESRTE30K » i LAEIRFES HI2%(pH -
DO - Temp)&5 HIRIIE N 2L SRS R 2R 11K R32~33°C - HEBRREM ~EEE s -

SRRESERZEEAMBRARK E—HEAYERER  E_EEHEY  SREEER
ALK IS FEEEE0.75K ~ TSTRISHRFHEBORZER(E » IR EERIE (BOD - CODKTOCERRER
97% ~ 92%K94% ) tHE BT - HigMEEEES (LRMARIZEEEEENY%)  BHEERES
BREAERRILIEAY - BUERAEI G ERBE A EEE - BRTHERRY ERIE R R
 FHSTRERE RHKEZETIRERRE - (REREARSRETHI FEYEE -

PHmeter

Suspended
growth
bioreactor

growth
bioreactor

I Excess dudge

B FHEERECHEBEEYXESMBRRER

= TEYER

AR TAEVER  HRETHEEDNAZL - REHHEKEPCR) - FFEHER(Cloning)
» PRI BUR B SR E(RFLP) - 7EFF(Sequencing) « BIFRHAE(Phylogenetic tree) » MRFFLTZEME
YE2AR - B EBREITRERBAAT -
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DNAZEHY
+ Primers;E

R AHISE FE(PCR)
; PCRED)ELE

Cloning B E&
{ MR

PRI Fr BH R B AR PE(RFLP)

+ FENES R

ERF
(Sequencing)

(Phylogenetic tree)

B2 AARCTTFYERER

= -~ DNAZHY

A B FCH| F Puregene Kits H AR {F4 BRIKFr R AHAAIY - RNAKAZEY(RNase) - HHE IR
DNAZEHY KDNAKG1ER » BxRDNAZKEYSE K » {3 FIIE R & Ik BC0.7%H Agarosefif i DNA ffi
BERIY » DRI DNAZERNEEY)Z Ao B Asso * HEEDNABZRIBE K E G X EHLESERNALZ T
j‘g o
M - REHEEPCR)

A FEFI A Nested PCREIHTHA B ALE16S DNAK B » R BDNAEI ML RK
1492c" 7 5| F F 1T K Bacteria 16S tDNAF Y » B HPCRIMAKEWEITHAL - Z ML
PCREWH —RE EEHEITRARHMK FERFE - f# FEub338f ' K Nso12251'"Y 2 5 | F AR AL
165 DNAF B - 5341 FEub338fRNIT3 V. 5 | FHUAEEFERE B L E 16S IDNAK B - MAEHSE
Z PCRIZ FEIB EHR{EE StHot start(94°C):10 min » fE&#£fTDenaturation (94°C ):40 sec ~ Annealing(50
C): 30 sec ~ Extension(72°C):2 min » {EERXBIA0K » F1%1E—-XFinal Extension(72°C):10 min - PCR
[CREtR - BT REEE - H R ERE 8 -



— 116 — KR 16S rDNAS T4 VT R IR 4= Y S FE 2R s B A BS IS BR /K 2 T (L B T RS E

T~ #EJEEE(Cloning)

AR ZECloning B 5% 2 fiff i Promega/\ &2 pGEM-T Easy vector systems7 5 © B2 EpGEM-T
Vector > BHEHIAEF5IM109 - B & FLBEPCREVIREMALIE - #E ABTEDNAR - FHiH ARSEHIN
Py LB E B A BR A R RRRN 2 B+ 1A Bub338E R Nso1 225 UK 4 1 B 2 primers - it
RGN Z Insert checkHEE TR B R 2 KT -

A IR BRI 24K 1% (RFLP)
FEGF HRFLPE M » AR CAECEHERSE > FHHee I (YJEELE -

%%%%%%)%E%ﬁﬁﬁ’@ﬁ%$~§?ﬁﬁﬁ’@@ﬁ%ﬁﬁ@i?ﬂ@%&ﬁ’ﬁ%

AREERNFRRYIHERB AR - BEREAUER - MIBEBRBIKERERTAR R EtE
& HERRSERNTE - SRR ENTE - HPCREWIEBR S —REI8AL 1 (YIBAIE

3 TCAGA 5 ETEERERE TN RIE

t - EHEF(Sequencing)

5 Cloning fEARFLPERE M HIR A RBEFERHLDNAER - A FEE R EF 'R
FHARMRERE T KSRIERN R FHSREBR I KE - HIRREWREET  FREHCEFE
£CEQR000AISE » £E54 £ Beckman/\ TlkithH » EFFF{E A 2 forward [ 534 1f - 530f)907f » i F§
MRS [F 559071 K S30rtE{ T Fr {E B iERR.

J\ ~ FESHREI(Phylogenetic tree)

KB E PR R FIFATGC MFC application®k B8 H P78 8 - KOE T 2 DNAFY L=
NCBI(National Center for Biotechnology Information) » F[Ffz HES &R W BT AT EITEEY - #—
SR REIRBOLZ S~ A AT TEEEF - RS TEREEFNEAFT T RS AT
F—ItfHE AMega 38R#5 © HiMega 3EITH AR » HHMega 3WEHIERBHIAETHRE - REE
R AR B B ERIST R, -

R

— - DNAZEFER

FERFEF RS- EYE T i R SR IMBR AR A RENEREE - HDNAZEAUHIF Ay
BeAwol FERBAFRIFTT » 1BHIH A0/ A LB 1.26 (AVIBRERME) K:1.33 () - BREB\AR
ZEAREKTE - MIHERDNARERRSA1250g/mL (AR ) K 1720pg/mL (HEHE) -

721 DNAZHUH I EEA 0/ Ao BRIR

SYIRRIEE I it
Azeo 0.625 0.344 DNAIRA-FE
Asso 0.496 0.258 Protein 3¢
Asso/Asso 1.26 1.33 Aseo/Argo<1 ZProtein|-H#
DNA Concentration (ug/mL) 3125 1720 A= FEERDNAES50pg/mL
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— -~ BB PCRIBUA FGEFA(Cloning )5 51

FEEPCRICKEFEALE 16S IDNAFTEY » HFEHREHIE887 bp - HAIFEIEH HEREIE
16S TDNAF ERE—4 B - HE O ERRETCEHIERT0%~80% » Hinsert checkiB&EIBRYIHEE 100% -
MaifEER E b2 16S IDNA F ERRR IR SRS FEIRKR » H I ERRAEXIB697 bp » FFI A EhER H
H B AL 16S (IDNAF B —43 B - HE OEREBERIIB60%~70% » HiZHInsert check{S4]
BIERLHRES91.8% -
= - [RE B K I (RFLP)

FHAFACIRE Fr R RE SRS - BREGHMAOBRHHae NS E SR E1E - Midlu 15358
FERFS8ME - WiHae NISMEREREA UPERRETRXILY » RBEMAOBIEHI122E » MINOB
HiHae NISMEFERES1VE » il I EREREM » ¥iHae NISMEAER A UIERZRETEN
FE¥ RIS AINOBISZ 74 -

P49 - %EFF(Sequencing) K IR ERET

RIRFLP M 1% < REMNE 12K ER KRR SR I THREMRETTEF - FEREEHEFBRIhZ
HEFF3 - INCBIE R ER 2 BLASTIBE S B RN & KB 2 16S IDNAFFILLE - #E— K HE
EESEC CHFY THEBHEBELEAR - AREHES FEEEr ARy B BREMFy—
HE AMega 3RS » BRI R MBI ATk RIERREI TERAT -

FEIHE(AOB) Z BRI RAIBI AT - AP B B 5535 (Cluster) - 587 2(Clone NO.
AOB-1 - AOB-2 ~ AOB-4 L AOB-504H % —{E%#% - MAOB-11F &4 801 60MH 7% 1 T 6{H(3.7%)
° AOB-27E A VIHE 8O B ¥ th 15 T S818(72.5%) » TS G HE BLBOME B ¥& P {63 {H(78.7%) - TESEREHA
1 GO 1 T 121(BI(75.6%) » ESARFFEAOB 2 E#AH K - AOB-47ERIMAE COMEEITEL {5 T
6{E(3.7%) - AOB-S07E 8RB 0B E 1L T 1E - HEEBRERS B ERE22C AR HEH
Thauera mechernichensis(Y17590)fB{LEEE96% ~ 96%  97%5:98% » HClone NO. AOB-2 & Affgee
FEXMBR A4 FEEBAEIR - (AR RIERET5.6% » LERBEEREAIKE /KRB fed4
YIEIAREAE (L R4 (Rotating Biological Contactor » fBfERBC)-h 4 M HEMK(TLL) - BB EE
B EERMRAETETFERRE THEETRBER » HAMES1.5mEF0.7um » BE—HF=FE -
B EEEAOCRARERBEN  ERARTEEERME - THRAJEZEER - 1
SEAERE B ATHERIL EE TR R — BT SR T HE - AR S S MBRAZH
* HATREOR SRS » EHRTE I8/NEHEMET » A VREMEETIIR2.S mg/L » TR
BEFER3.S mg/l  FWRESHERCEE - HRSHEGAEMEWEN SRR B
RS HERRNS/ N T 2 18F » BRNTHEE 2% EET S - STRet eSSBS RBIER
FE > (FHFRIERMERK - A FEMBRZ FESS N AT e HERIF S AR TREIEE -

R 1HAOB-56 X AOB-12651 71 58 % » ENitrosopira sp.(AJO12105)F8LEF91% K% 90% @ HE
2 SATS 3+ 18 - pHAARAKIRSUR V15 Nitrosospiraili&EpH 7.5~-8EE AR + iFHRPHS 7.5
WA ERBERMER > SRR E#HE " -

B 3IMAOB-11 + AOB-23 * AOB-33 » AOB-34 ~ AOB-71;AOB-139fA % 583% - BAE SV EBk



— 118 — F[F16S (DNASF AV HERaT IR A YIS e SRR EE ABSBIERR K < IR BT A RIS

BRI O e B0 6ofEEE b T 240E(15%) - BAEFTEANER AT B < Rt
SRR - ATRERFTELR -

Nitrosomonas nitrosa(AF272425)
Nitrosomonas communis(AJ298732)
Nitrosomonas communis(Z46981)
76 Nitrosococcus mobilis(AF287297)
Nitrosomonas sp. R7c187(4F386757)
Nitrosomonas sp. Nm84(AY123797)
Uncultured Nitrosomonas sp.(41Y138536)
o | Uncultured Nitrosomonas sp.(1Y138535)
Uncultured Nitrosospira sp.(AY543084)
Uncultured Nitrosospira sp.(AY293106)
se |t Uncultured Nitrosospira sp.(AY293108)
_ﬂ Nitrosospira sp.(AJ012105)
i Nitrosospira sp. Ka3(4Y123806)
Nitrosospira sp. CT2F(AY189139)
100 [ Nitrosospira tenuis(AJ298746)

Nitrosospira sp.(AJ005543)
.~ AOB-56

h'd
Cluster 1

8

o

B

{E AOB-126

Nitrogen-fixing bacterium COL(AF214642)

2 Uncultured sludge bacterium(AF234732) <

, - AOB-4 ~
| L Thauera aromatica(Y17590) L g
|- AOB-50 3
vl AOB-1 o
9L AOB-2
AOB-33 <
Uncultured bacterium clone35(AY955092)

» (L 40B-11 °
2 AOB-71 g 2
N AOB-23 5

AOB-34
AOB-139 .
E.coli(AY602767)

B3 BEEBREMBREHZ TRALE(AOB)FHEAHAE

T B 1 4 8 A B (NOB) 2 B B R AT B4 7, » BRI T B 4} £ ST (Cluster) + K7 168
NOBI1-3  NOB1-13 - NOB1-18 - NOB1-35 » NOB1-44 - NOB1-48 * NOB1-71 &xNOB1-131 5 —{@
5% » NOBI-37ELE YT BRI 11t T3 1B(42.4%) - MRS BRI {5 2818(37.8%) - 764
MR8 1 4TI RS T SOMBI(40.1%) » BABIZENOBZ 55— MEBA A% - NOBI-137E M2 14718
BEHE 15 T 2H(1.3%) - NOB1-187E S B 147053515 7 18 - NOB1-3S7ESERIFARY 147855
115 T 3{B(29%) - NOBI-447E4E MR 147 [EREE 14 T 418(2.79%) - NOBI-487E SR 147 7%
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5 79fEI(6%) - NOBL-7T1{E ¥ FERE B 147 (IR PE ThAE T 1 - NOBI-13 1/ S B LA TR RV R T
{E(1.3%) - INOB1-3  NOB1-13 - NOBI1-18 - NOB1-35  NOB1-44 - NOB1-48 ;yNOB1-7 1t Nitrite
oxidizing bacterium(AY 13535 7TELESTBIE599% ~ 97% ~ 96% ~ 98% ~ 98% ~ 97% 2 97% » H-EikkL
AEEBRSR - RAFRBEBINCCL « MgSO, » Fe*' » Na,MO,0, ~ CoCL% » {4l pHE B ET~T7 .«
I FREERIIK R AEBER T ZSBRAFMNIE S RMIBAER - S REHRESEEE
FE-TGGEH TS A 3L B AE REBIREY - NOBI1-131E8dNitrobacter hamburgensis(L35502) 48 {bLfE £
97% > LEKRRE - EARECEATRBELEREBWMATHSEL - FBR o-subdivision
Nitrobacter hamburgensis » [t EENitrobacter winogradskyi ~ Rhodopseudomonas palustris ~ Afipia feli.
+ Afipia clevelandensis BB EIFEMHEC" -

Nitrobacter winogradskyi(L35506) 7
Nitrobacter sp. PBAB10(AY508475)
Nitrobacter sp.(L35511)

:| Nitrite-oxidizng bacterium(AY135357)
Mtrobacter alkalicus(AF069957)
Mitrobacter sp. TH21(AF080257)
Nitrobacter sp. PINI(AY055795)

A Nitrobacter sp.(L11662)

Uncultured Nitrobacter sp.(AY876617)
Nitrobacter sp.(AY055797)

Uncultured Nitrobacter sp.(AF257076)
[ NOBI1-131

Y
Cluster 1

©
=

Nitrobacter hamburgensis X14(L35502)
Nitrobacter hamburgensis(L11663)
1 NOBI-3
. NOBI-18
.1 NOB1-44
— YnoBi-35
") NOBI1-48
ﬂ’ NOBI-I3
NOBI-71

NOBI-132
34‘{ _[ NOBI-106
43 Uncultured a-proteobacteriu(AY323153)

Pseudomonas butanovora(AB021377)
ot NOB1-28
2 NOBI-17

39

Cluster 3 Cluster 2

Ecoli(AY602767)
Uncultured Nitrobacter sp.(AY 683484)
( NOBI-6

NOBI-33

,|1a-Proteobacterium Shinshu-ah1(AB100410)
NOBI-10
L NOB1-90

%

L

N
Cluster 5 Cluster 4

B4 MBRAM < SHHER AL ENOBISHAR IR E



— 120 — T 16S rDNASF AV E e MR 4 V) S FE 28 B B2 ABSRRHIR /K Z AR L B B YA A

R 2HNOB1-106 2 NOBI1-1324HKL » MIPRTE S RERE B 60MEE % JE15 5 - H EMEEATS bR
ATENH B R R AE R - MTRESFTE -

RB¥%3HNOBI-17 5 NOBI1-28fH 7 * MiETF B E 147 (@ % L1548 - B B Pseudomonas
butanovora(ABO2137HEEIEE99% » R¥EAHENOBI-6 ~ NOB1-33 NOBI1-11248 558 % » MINOBI1-
6TEA VIR T3 A B {5 T 20(E(27.4%) - ISR TARE 7 P h24{1(32.4%) - {EEERERABL147(8
B#E T E T 4408 (29.9%) » B ARHFFENOBZ F — B3 FE+k - H 8 Uncultured Nitrobacter sp.
(AY68348)EILIRESF BIEOT% ~ 97% K 98% » WEBIESHE S B /KEYERN B - H
ROV THK A - EEpHAT7.9 - RILAEHS7.8 mg/LIE20°C 5% - B /KHTAN(Total
ammoniacal nitrogen)§EH TR -

B SHINOB1-105:NOB1-904H F 3% » NOB1-907E SEAa8Y 147 % 155 1{8(0.6%) » H Bia-
Protebvacterium Shinshu-ah1(AB100410)}A{LLEES93% @ LB R ERE T E25°C~30°C &S
BEHZR - HEHBERR R - Shinshu-ah18dNitrobacter alkalicus AN1J Nitrobacter winogradsky W
BRI R97% » A I AT HERIART 72 NOB1-90th A S L B RL A 172 Bkk -

w

+ FI| P BEER AT R HLAOB L — 3 BERRES » #Insert CheckR Ty @ HEITHERE100% » DURFREITEH
B RESERMEMERIER R - BHIAOBIE 128 -

- AR E B EMBRAMZ NOBRRE » RGN B RE SRR ES M E1 Tk -

- EHHBEMBREAMAREILE » Clone NO. AOB-2E A 32AOB Y EEF &k » Bl Thavera
mechernichensisH{LlE 596% » [LHE B BT S AFRE THEEETRMIER - At
LB T SR B A — R ERAE T 37 » B R RS ET75. 6% E R e -

* Clone NO. NOB1-3f5AH7ENOBEE — (B2 gtk - Ear RS L BEIUE 73 515599% - FHRIIAZE
e > WE 4 RoHEREE7-742 /0 MEBEMBR AKEEIEHIRIEpHEGETI9HE
6.9~7.5 » AR RS AGREGT + FLUE G E R EMBRAK < NOBIHTH40%BHMA R -

71~ Clone NO. NOB1-6 5 A IHFENOB 7 25 B EHi¥k - BUncultured Nitrobacter sp Fa\EE97% >

HHHEEERAESHEST CBEKEYRA » B EBREMBR RS S NOBHIHE30%BH
XS M R R S -

N~ KRS8 HE - HEEE3(Clone NO. AOB-11 ~ AOB-23 »~ AOB-33 » AOB-34 - AOB-71 %

AOB- 1395t 68R)M A —EZR% - TEREBL160/E colonies 1t 724/ » H AR ELATRAPR T &0 It

B R B AR R - TTRERSHTEIR - ManksBs &L E S - Clone NO. NOB1-106 &zNOB1-

32 HRAE SRR B 47T B % 550 - BB E SR T AH LB & B R E R -

AIRERSHTRALE -

l

[ ]!

|

SEH
LARR— » “THAMAE - P > SRR © 2REE - pp.122-123 0 1998 -
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ABSTRACT

Molecular biology techniques were applied to analyze nitrifying bacterial diversity in
the laboratory-scale membrane bioreactor (MBR) system. The high removal efficiencies of
COD and BOD were obtained under the steady state, at which hydraulic retention time
(HRT) and sludge retention time (SRT) were 0.75 days and 30 days, respectively. The MBR
system was able to retain high concentrations of MLSS at tank in the range of 28000~32000
mg L. The results indicated that nitrification is a crucial process in the system. Therefore,
the diversity of nitrifying bacteria in the system had been investigated by 16S rDNA
molecular approach, including DNA extraction, polymerase chain reaction (PCR), cloning,
restriction fragment length polymorphism (RFLP), sequencing and construction of
phylogenic tree. The results of AOB in this study, 12 strains were classified from the results
of RFLP. Besides, the clone NO.AOB-2 was dominate, the clone percentage of AOB-2 being
75.6% (121/160) in the system, similar to Thauera mechernichensis with the similarity of
96% by the sequencing data. The identified strain Thauera mechernichensis, characterized
as nitrifying bacteria under aerobic and anaerobic condition, was isolated under the process
of nitrification. In addition, Clone NO.AOB-11, AOB-23, AOB-33, AOB-34, AOB-71 and
AOB-139) were clustered far away from the identified AOB in the gene bank, the
percentage of the above mentioned clones being 15.0 % (24/160), could be novel bacteria due
to the low similarity with identified AOB. In terms of NOB, the clone NO.NOB1-3 was the
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first dominate, the clone percentage of NOB1-3 being 40.1% (59/147) in the system, similar
to Nitrite-oxidizing bacterium with the similarity of 99% by the sequencing data. The clone
NO.NOBI1-6 was the second dominate, the clone percentage of NOB1-6 being 30% (44/147)
in the system, similar to Uncultured Nitrobacter sp. with the similarity of 97% by the
sequencing data. We proposed that 30% of NOB1 was affiliated to the Uncultured
Nitrobacter sp, characterized as nitrifying bacteria in the high salinity breeding water. In
addition, Clone NO, NOB1-106 and NOB1-132 were 5/147, could be novel bacteria due to
the low similarity with identified NOB. The molecular data indicates that nitrifying
bacterial diversity in the MBR system was different from nitrifying bacterial diversity in the
traditional activated sludge process. The results of molecular data could be applied for
designing, operation and analyses of bacteria in the MBR system.

Key words: SMBR, ABS wastewater, Nitrification, AOB, NOB, 16S rDNA



