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Abstract

This study aimed at the isolation of an aerobic denitrifier with high nitrogen removal ability from
caprolactam sewage and its denitrifying characteristics. An aerobic denitrifier with the best deni-
trifying performance was isolated from the sample by BTB medium preliminary screening and ni-
trate degradation analysis. We used morphological and physiological characteristics as well as its
16S rDNA sequences to identify the strain. Effects of culture conditions, such as carbon sources,
C/N ratio, temperature and initial pH, were evaluated regarding denitrifying capacity under aero-
bic condition. The highly effective strain B-5 was identified as Pseudomonas sp. Studies of degra-
dation characteristics showed that the most efficient nitrate removal rate for B-5 occurred at C/N
= 15 when sodium succinate or sodium acetate was supplemented as the carbon source. The op-
timum temperature for B-5 was 30°C - 35°C and optimum pH ranged from 6 to 7.
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2.1.2. EFE

1) R,A 5537 %5: 0.5 gL yeast extract; 0.3 gL * K,HPO,; 0.5gL* peptone-D: 0.5 gL * casamino acid:
0.5 gL' D-glucose; 0.5 gL starch soluble; 0.05 gL' MgSO,-7H,0; 0.3 gL 'C3H3;NaO3. R,A [E{AkE; F7 %%
T 15 g Biflg. K pH R 7 4.

2) [AHAL LR 553 (DM): 7.9 gL ! Na,HPO,-7H,0; 1.5 gL * KH,PO,; 0.3 gL ™ (NH,),SO4: 0.5gL™*
MgSO,-7H,0; 5.062 gL * sodium succinate; 1.5 gL > KNOs #1 2 mL f&E e AW. ¥ pH RN 7 £ 4. 0
BICREWMMIE )7 N: 50 gL EDTA; 2.2 gL' ZnSO,; 5.5 gL CaCl,; 5.1 gL ™! MnCl,-4H,0; 1.1 gL
(NH4)sM0;0,-4H,0; 5.0 gL FeSO,-7H,0; 1.6 gL * CuSO,-5H,0; 1.6 gL CoCl,-6H,0.

3) VR By R FR %L BTB: 1 gL ™" KNOs; 0.2 gL CaCl,: 1 gL KH,PO,; 0.5 gL FeCl,-6H,0;
1 gL MgS047H,0; 8.6 gL * sodium succinate; 21 gL 'agarose; 1 mL R 7T By 5. K pH AR 7 /24,
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10 mL RSN 236 A 250 mL A RE R 1 = AR (2K W), AESEZEEMER D, K=
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R R 2 KRG T 4°CR1 7.

2.3. FEREHERN R HLEENE

PREUAS [H] 1 R B V% 0 ) e b 21025 50 mL 1Y) DM 5557 3E 1) 150 mL = A+ (EK ), ¥ = MImE LT
AT T 30°C. 160 r/min RERHREFE— R, FAHEL 2 mL RN R %EA 100 mL ) DM K
FEHEN) 250 mL = A, TERIFE AR R FERE 92— K, 5m Ke B Vs O B i st 2 L A A U I A
AR BEAMLETEE. BT ESEERNEE. HEA. DB ERFEULTHERAMNRAE
Hiff 7 IR A 1 B e £ 1) B PR DA R AT S5 2 It 9o
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RSN PR SRR SR . V-P SE5G . H2S FAESEN .
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ff1H Omega Bio-TEK A &M 4H DNA $2 B &, 1M W52 DNA. H S U Bk
DNA {4 PCR IR HEAT Y, PCR 5|43 ] 27F (AGAGTTTGATCATGGCTCAG) A1 1492R (TACGGTTA
CCTTGTTACGACTT) [14]. ¥ il 3125 ¥ GenBank Jf1#i il Basic Local Alignment Search Tool
(BLAST)#EfTxf L, i Neighbor-Joining J57%:7E MEGAT7.0 S R RGER B, i E WARAI)R
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FRER A ME— SRR, #I45 CIN 23 5I¥N 6. 9. 12, 15. 20, #J44 pH A 7, #WE A 30°C, #i# )y 160 r/min
M6 TR IR 557 24 h, T5E B3RP N S BRSSO B, i 2 BRI AR WI4G CIN 34T
U 37 RAEAAE F B IG
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4 160 r/min 25 FHEIRIRZ H5 9% 24 h, W@ 55 70 S S 2R B, 1/ 8 BRIARZE S R 2
(2% AF T HEAT IF 37 SR ACAE FH B 1 100«

2.6.4. 7R pH B ERBR ARG

NIRRANE pH B R UV E TSN, DL DM WA RS FR3E 938 at,  DLIRIHRR B N ikIE
AR M — %0, 4J46 CIN O 15, 4146 pH {50 %179 5. 6+ 7+ 8. 9, #h/ZIN 30°C, iy 160 r/min
FIAF TEIRIRG 7R 24 h, DERFRR P S B SBAREL, i€ WIRAE A FPI4G pH B
PFR BEAT B IR S ARAE T RO 0 o
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Table 1. The isolated aerobic denitrifiers
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[ gt ZIN TG FERE U
B-3 NS PUEESIAN Bich o ZEW
B-5 BB AFLTEAR HH S NEW
B-10 b 751 iz c] NEW
B-21 FLHE [ e AN H]
B-26 AH 5 e 237 ]
Table 2. Physiological and biochemical characteristics of B-5
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Figure 1. Removal rates of TN, NO, and NH, of each strain
Bl SEMNEER. HEREENERE

(Pseudomonas sp.). X HABIEERFIANEMFEEXT L, WERGREW, WE 2 P,
3.5. B-5 K4 KLk

LARE IR (B R AR AR, DL 7E A [F) 55 7RI 18] 26 74 T IO T ODeoo (B WA, 221 B-5 fIZE A
2k, WFE 3 PR, B9 h AREMIA KSR 9~24 h AR KIS EA K 24 h~30 h NEH A K
SEW; 30 h ZJE N MR HE N TR .
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[ Pseudomonas sp. wust-c (JN180124.1)

Pseudomonassp.C1 (HM461888.1)

‘ Pseudomonas sp. CO03 (HQ670705.1)

Pseudomonas sp. a-1-6 (JX416371.1)

Pseudomonassp. A (AY762360.1)

Pseudomonas sp. EGD-AKNS (KP036995.1)

‘ Pseudomonascitronellolis strain L8 (KX832710.1)

B-5

Figure 2. The phylogenetic tree of strain B-5
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Figure 3. The growth curve of strain B-5
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Figure 4. Effects of carbon sources on NO; removal rate and NO,

production
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LTREME M — BRGNS , TS R FRFRIA R 99% LA b, HASERA R DU ERBRINE M —Bils
I, AORWEE, MARNEREN 91.1%, HWEFIR, 24 h 5 LHERA € RM, Richardson ZE[K]
WETERIL, T o A R e 3 S s AR O P B TR IR (1515 17 AR A1 g — B, R AU 2Bk
A 3.3%, X5EF6]MBI LR YX-6 WX CEREAFITEHARR NI /N3 7 DU A ) FH 22 AH X i
THIERE . BRS8N FL RS XA R BRIR AR AR AR ], Pk B-5
SRAHAK 1 5 CE BRI BRI PR AN B L RN -

3.6.2. AE C/N 3B B3R 0

WE R 5 fs, Zrdral &, BEAE CIN Z#iTt s, AR ERFEM T m, 2 CIN N 15 i,
HARERZFBFIR K, 7 99.72%;: TAEAEMN RAER C/N [T S g A, BoA R —ANH
FERUE AR, BRIEA L S B I A2 4 CIN N 20 I, BB LR LA TR, U
JERCIARA, SRR S 0ETE . R, 4 CIN D 15 B, RSN R BR R AT A A1
SRIERRARIRA, Wi Bk B-5 ALAIEAE CIN 15, X Eb At CL 43R0 i 4 S R R AL B [ 171
Pk B-5 [t CIN UK, MHET CIN FsRE/DBM, X HEIE S 5 COD LA R/K AL EE,

3.6.3. ANELRE I ABRAFT

M5 g5 R 6 Fros, AHTnl A, Wik B-5 W AN AR 25 M — T s Bt 2 U R 10 T v i v
3| 30°CHf LBRFIER| B E, N 99.72%; 35°CHI 40°CHIBE A Yk . FFRLE 30°C~35°C [IFREE T (it S M e
B, SRR N 30°C . [E N AN HRE B s T AR S5 SR Alcaligenes faecalis NO.4 15
A KR BV 30°C~37°C [8], ES-SDK-3 [t Kl ¥y 30°C~35°C [18].

3.6.4. A pH B AR

Me g5 Fanls 7 frox, -Hral%n, Pk B-5 X pH AR ENEE . 2 pH v 7 B, Bk B-5 Xl
TR EFRRIEB KM 99.72%; {EMMERII%M T, B-5 WS LR WEL, K ZE—A 7
B IR, AT A AR ER PR s FE BRI IAEE T, B A AN 2 R B EF, B TSR A R,
XE TR pH 2 0 T R 0 A KRN TP RS IR 3 SR B ) 9 1 o LAt ) 4R 78 S 77 THT A AL iy &5 2R«
FEIEREA- I E ST YL B)fedE pH v 7 [19], ES-SDK-3 Hi i fetd: pH YuFE v 5~9 [18]. MKE it
pH YEEITESS AR . PRGSO TE Rl A, ANIE B AR pH P58 R AR . Witk B-5 B A id pH o 6~7.

120 15
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Figure 5. Effects of C/N on NO; removal rate and NO, production
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Figure 6. Effects of temperature on NO, removal rate and NO, production
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Figure 7. Effects of pH on NO, removal rateand NO, production
E 7. pH M S EER R T HES AR =20

4, &Eig

M ELRE £ A ) O B TS /K 43 B A5 3 5 MR ARG i B E R B ik, 438 B-3.B-5.B-10.B-21.
B-26. HEIX 5 PRI AR E A WA WHSENI AR, Mg B-5 BA R IR R
AE.

X B Pk B-5 BEAT 458 , 22 T AS I G AN A BB A A, fs S ARFAIE 45 SR %6 5 L) 1B BR i B J (Pseudomonas
sp.), Jadhié 16SIDNA T4 40 Hr, wIfE Wtk B-5 MR 5. M 1% J& (Pseudomonas sp.)

WK B-5 HIFEMRREIE S 45 R R, HR AR A IR N B0 AR AL 15:1; iR
& 30°C~35°C; et pH Ay 6~7. H AT SN BRI PR -Xof i Ak P A K S e R 7 5 2 48 S i 1 S 5 Tl
HR. SHIEKMZRE, 24 h AR5 K ODgoo (A 1.494. Hi 9 h NEMRIIAKIFAIA; 9 h~24 h HTH
PRIG O H A K3 24 h~30 h TR AR KR8 B 30 h 2 J5 TR AR Kok N ZE 0D . % B kAR K R AR,
BAMRG I tERe, BAT MR .
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