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Abstract

For the development of biological denitrification technique, study on the response mechanism of
heterotrophic nitrifying-aerobic denitrifying bacteria to nitrogen forms has great significance.
Herein the relationship between the nitrogen form and the denitrification activity of Halomonas
alkaliphila X; was studied by monitoring the change of different nitrogen forms in the culture so-
lution, and the results are as follows. 1) In the culture solution containing both organic nitrogen
and inorganic nitrogen, Halomonas alkaliphila X; mainly degrades organic nitrogen during the lo-
garithmic growth period. Over the whole culture cycle, the concentration of ammonia nitrogen
rises up in the first 48 h, followed by a decreasing trend; the concentration of nitrite nitrogen rises
up in the first 4 d, followed by a decreasing trend; while the concentration of nitrate nitrogen de-
creases in the first 48 h, followed by a decreasing trend. In total 17.07% nitrogen is removed from
the culture solution after a treatment for 96 h. 2) In the culture solution containing only inorganic
nitrogen, the bacteria mainly degrades ammonia nitrogen during the logarithmic growth period.
Over the whole culture cycle, the concentration of ammonia and nitrate nitrogen keeps down; the
concentration of nitrite nitrogen rises up in the first 24 h, followed by a decreasing trend. In total
51.13% nitrogen is removed from the culture solution after a treatment for 96 h. In conclusion,
the priority and efficiency of the nitrogen degradation by Halomonas alkaliphila X; both depend
on the initial nitrogen forms in the culture solution. These outcomes are promising to help the
construction of biological denitrification engineering.
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5. GREY: 1) SRAEEHINE, WEXENICE KT TAPRMMR B R,
BRETFIRIE, 48 NABRHE, DHRIETHRRME BORSIRHE HREZINET
W, 485 LIRS, 96 hEREREN17.07%; 2) WATHRMBANH, MEXFERHE
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RSB, 96 A MEREIIAS1.13%. Sib: MEXME AR NI AR HAL B ZR T 55
BIADE. AFIA ALY TR HEAREH S,
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1. 518

AR K = IR R e, fERUS WE AT G M FIRE, ARSI RIS 7 E SR, JUH
RS BEFRTRE R T A B, SR RAAEG IR 1], BRI IR
BRI TERZR, FRIEAKAR P B R 32 SR Rk B IR A AE R R, AR e A i A D4
HARRKHy NS [2]. 7B LFAFRTESZF, A HLE(Dissolved organic nitrogen DON) & £ UK S8
AR RS W T B RER oy, RIS R RARK ARG WL I B 22 sy, BT DM E R RE AR
FIH, RIEGESRAK, SRR EE TR R AR E K7 TR KR A& S W AR TS
X, MREFER . Bk, Wt FRE KR AT AR, AR TR R, R
TR AT A VME B I BN &= .

El Robertson 1 Kuenen [3]& I 5 TR - G A AL A0 B JE 3 7 7R AL - P RS M & )5
SRR 2 1) IR - I EURAE A A B A B SR BN L R G gl e th >k, FLAE A AbEE A  BH H 25
Z RN AATRIRIE4] [5] [6], AR KA PRt AL By SR 50 T e iR G 52 [ 7] [8] [9] [10] [11]. 5 B F=mEfk 4t
BAHEL, IRl - i S S A B A T b T2 B B B, FL R H A ANTE AR [12] [13]: 2K 4
B AN FETEASRRR AL, GFEAE TR EIEAS R H 77 2 A G ? 252358 R 3 i 520 55 7]
R ik Z 33— I I

TRAZH B ST i AR FR 58 X & S TR TR ST i e B 7 — Ak FETm 36 e 7R AL - B U A2
B Xg, 4% 5E & T W 2 i 5 (Halomonas alkaliphila). 1% i B % [F] i B HLBUMAG HLAL,  FREEE M
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Ve, BA RIFFIN RS, ATICAT 7 RIemitl. 2 A RE il B A5 5& BAVERI 7T . ASCEE
XK PAAEAETNE, EAFAEA IR R, W TEZ A R RS IR, 3R B SEH F  50%
& WA RIS X 5 IR A AR SR A S S R 2R, DR FLAE 7K™ FRBE K A Ak (K P 48 pHE BRI A 4R

2. M5 %
2.1. EPRFIE

FEIRRAL - IS LA B X5 A2 S50 5 78 BT AR 58 Hh 908 JF ORAF IO B Rl 28 v [T RL 22 e ol A P 9
JiT %5 52 ARE B AL L A B Halomonas alkaliphila.

2.2. PR RECH

AR 1: 100 mg/L(NH,),S0, 100 mg/L KNOs. 100 mg/LNaNO,. 0.5 g/L &A%, A 1L #K,
1 R 28R B s 7 4 B FH 0.22 um (B BR 2T 24 25 BRI L VBB U8 J5 , I N A L 2k FE A 31 64 myl/L .
BT AR R o pr i

TR 2. MR 1 45 0.5 g/l AN, HARFIAE.

B A K 3E: Zobell K 2216E /KR 953E,

2.3. BIHK Xs KSR 3 K Ml E ODeoo ESEFRM X REL

Y B ISR 5 4% 5% I B AT 300 mL B 2216 E Wifkss g3k, 28°C. 120 rpm/min FEPER; 7%,
T B — 5 AR TE] R BE, R 7230 G 43 Y66 11H7E 600 nm AbAGI B /A 41 s OD &, 37 t-OD600 1H i 2%
JiFE. SREERSE] ARG 2 h [8]kE 30 min, 2h~4h [EkE 1h, HJ5EEE 2 h.

P Xo 7E 2216E 5753598 24 h 5, BSO5H BB, EVTE RN KRR, F RS
B, R E RN BRI T, RS 24 h, BEANRE S EC— BT EL, RS TOC X
AHTEOCETEM R B E AR, WHEZEANRBEEE; BRI SRR, He o
FEEE T 600 nm W E KL {E ODegos 237, ODgoo 5 IR 2R ME 1 25

2.4, AREESEME

TE BRI R A N — 52 TR FEE A B VR A5 24 h A il EEA T &R AN TR & IR B AL (T AR
HAZ R AR B R 2 I &7 v 2 BRI IS I EYE GB17378.4-2007, & &K F IR Eh A AL i
Mg, WAHRREKH HIRZE 4 et Eikile, MR ECK A - Bk Fykm e, Sa el fas
HLH%(total organic carbon TOC) 73 HHX(TOC-Vepn, TNM-1), AHLA S E(mo/L) = BE& — THLE — BE%.
2.5. pH g

24 h BURE, R pH (5 1 PHS-3C) % B& AR GIE T pH & .
3. BRESR
3.1 AEEKHLEREERSHE ODg %M X REMN

XPBAIR X BT AR K M 2l e, AR 1 FraR, A B 40 M A K% B2 ODgoo IIARAL RN, X BRI AE
0~0.5h b TI& R H, 05h FHE A E K, 12h#EANFREARKI, 2~8 h EhEH MR,

W 2 Fros, BAR RS B S5 WK E ODgoo H A RIFI K &, H k%77 # 8 y = 0.0503x — 0.0118,
R{E A 0.9996, R4 UL FEW] (8 PREEMTHE AR ZIRE .
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Figure 1. Growth curve of the strain X3
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Figure 2. The linear relationship between the nitrogen content and ODggq Of
bacteria concentration
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3.2. YAEIXIREMRR P A TSR A PR R AL SC I

3.2.1. Tl EmpERESCIS

W 3 fs, ISIA FLEM LA RIS A b, fA S &2 S5 IR B i&s, f£48h it
RAEIEB B =R, BHIMRMEIEI T 2.94 5, SRIEHME TR R REZAE X FIHAVLEUR, KH
HAONER, W SEE R E RS BT, 10 48 h 5 IRt /e AR R B ST IR TR His
INEHLER SR, BRE TR, 7824 h W FBEEARNUE, 72 h 5 FEEBIRZE, 96 h
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BEAR 2N 77.58%; 5 ASSZIGZH b 25 (A IR TE I R 28 1k

AR EAE AN LI A R AR A A e AR ], BRI 4, RN HLEUR JCH LU SE 560 240 S A
24 h WARLANIISL, 24 h R BTF, 1655 4 RIEBIREE, BYVIHEEIN T 10.66%, HETFIHZEE T
B HASINTENLE A SEI6 4 W AR 2 7E 24 h WWRHE B, HJSRF%, 96h B3N 39.64%, FHJ5 Nt

R AN LA 5, RIEHLERTHLEN LI, 24 h iSFRECH 228k, HJETF T,
48 hiE B, MREN 27.99%, ZJ5IFETHE, 96 h FEIREN 12.57%; W INTEHLE M S i 24 RS R
RS R, 96 h FEFRIL 74.42%.

TR S BN ES R EEA S, HRRE 6. UL EERATUESR, FEIEAENBLT, &
FER RN U S A S B — B R R AEIR ,  H B AR RS2 5

60 1 —e— X3-1

—a— X32
50

40
30

20

10 7

C(NH;"-N)/mg-L-!

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15

t/d

Figure 3. The result of ammonia nitrogen degradation of bacteria X3
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Figure 4. The result of nitrite nitrogen degradation of bacteria X3
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Figure 5. The result of nitrate nitrogen degradation of bacteria X3
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Figure 6. The result of inorganic nitrogen degradation of bacteria X3
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Figure 7. The result of dissolved organic nitrogen degradation of bacteria X3
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Figure 8. The result of dissolved total nitrogen degradation of bacteria X3
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Table 1. The change of pH in different concentration degradation
T 1 PEMERH pH T

A i B2 R $4R 7R 14 %
Xs-1 7 8.10+0.11 8.48 £0.20 8.12+0.16 7.85+£0.15 7.59+0.22
X3-2 8.10+0.11 8.09+£0.20 8.02+0.16 8.05+0.15 8.04 £0.22
C-1 8.10+0 8.10+£0 8.10+0 8.10+0 8.10+0
C-2 8.10+0 8.10+0 8.10+0 8.10+0 8.10 £ 0.05
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