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Isolation, Identification and Degradation Characteristics
of a Slight Halophilic Denitrifying Bacteria

ZHANG Pei-Yu. GUO Yan-Li YU De-Shuang CHENG Guang-Yong

(Department of Environmental Science and Engineering, Qingdao University, Qingdao, Shandong 266071, China)

Abstract: A slight halophilic denitrifying bacteria (designated GYL) was screened from the activated sludge
which was used to treat high-salinity wastewater. According to the results of morphological observation,
physiological and biochemical test, sequence analysis of the 16S rDNA, strain GYL was identified as Halo-
monas sp.. This strain could survive at 10% salinity and the optimal salinity range for growth was 2%~7%.
The suitable pH value for growth was 7.5~8.5 and sucrose was the most effective carbon source. The nitro-
gen removal efficiency exceeded 80% when the temperature ranged from 25°C to 30°C. Meanwhile hetero-
trophic nitrification characteristics of this strain were measured. Results showed that this strain was able to
realize SND and ammonia removal rate was 98.3%. It showed that this strain could perform the whole proc-

ess of bacteria denitrification independently.
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1 AR

1.1 EHRE

(g/L) KNO; 1; K,HPO,3H,0
7.9; KH,PO, 1.5; CH3COONa 5; MgS0O47H,O 0.1;
NaCl 20; 2 mL; pH 7.2~7.4
CH;COONa KNO; s

2%
(g/L): Na,EDTA 63.7; ZnSO, 2.2;

CaCl, 5.5; MnCl,-4H,0 5.06; FeSO47H,0 5.0;
Na,Mo00,44H,0 1.1; CuSO45H,0 1.57; CoCl,6H,0
1.61; pH 7.0

(g/L) NH4CI1 0.5; K,HPOy-
3H,0 7.9; KH,PO, 1.5; CH;COONa 5; MgS0,-7H,0
0.1; NaCl 20; pH 7.0~7.2
1.2 TEREKER S Bk

30% 50% 70%

http://journals.im.ac.cn/wswxtbcn

MBR ,
lh 107!
, 0.1 mL 107*~107
, 30°C
1.3 ﬁZIL.\ﬂ:nﬂ:_IEEE1‘t1_th
[7] [8]
1.4  16S rDNA U F#0 R R EL &L
1) DNA DNA

16StDNA  PCR
27F  5-AGAGTTTGATCCTGGCTCAG-3';
1492R 5-GGTTACCTTGTTACGACTT-3'

PCR Pl(50 pL): 10xbuffer( Mg*")
5 pL, dNTPs 4 puL, 1 pL,
1 uL, Tag 1 pL, 37 uL
PCR 94°C 5 min; 94°C 30 s, 55°C 30 s,
72°C 2 min, 30 ;72°C 15 min
2) Blast
GenBank 16S rDNA
, Clustal X  BioEdit
, Neighbor-joining
1.5 BEHRIFERAEL RN
2% 150 mL 500 mL
( , ),
30°C ( 180 r/min),
NO3;-N NO, -N
1.6 BERSFFRELERENK
2% , 30°C
( 180 r/min),
1.7 SHAE
NO,; -N: N-(1- ) ; NO;™-N:

© HERFRHMEMHRITEATIKSHEEE http://

journals. im. ac. cn



583

; NH,'-N: ; H,0,
, 7200 (UNIC) ; ,
600 nm ; pH ;
6010 pH 2%~T7%,
>10% R
2 %%—'ﬁﬁl‘iﬁ 25°C~30°C, pH 7.5~85
2.1 HEHRBIRESHHEME R E L 2.2 16S rDNA FHFIRFER G 7
GYL , (0.5 pm~ GYL 16S rDNA
0.7 pum)x(1.4 um~1.6 pm), , (1433 bp), GenBank FI387168,
, , , GYL Halomonas sp.16S rtDNA
. 1.5 mm, 99%, >
, , , , GYL  Halomonas sp. GenBank
GYL 1 GYL ,
BioEdit  Phylip , Neighbor-joining
16S rDNA R 2
2.3 EHk GYL BF SR L FrE
2%
, 30°C s 3h
NO;-N NO, -N s
GYL ( 3 )
20kV x80000 0.2 um 09 20 SEI 3 » NO;-N I5h 1232
mg/L 12.9 mg/L, NO, -N 12h
1 E# GYL B3 B IE R K (x80000) 52.6 mg/L, NO, -N
f:;mloo)Electronic microscope photograph of strain GYL ’ 1.0 mg/L [10]
, NO; -N ,
GYL
; ) NO, -N )
; V-P

67 Halomonas sp. BYS-1 (AY062217.1)
L |[Halomonas venusta isolate OC-4 (AY669165.1)

64 |—Halomonas venusta (AJ306894.1)

Halomonas sp. Sbplumel (AF212214.2)
68 | Halomonas sp. D45 (AY582932.1)
40

Halomonas sp. Splume4.1864c (AF212216.2)

Halomonas sp. WS3 (EU277742.1)
70 I Halomonas sp. WS1 (EU277748.1)

42 _|Halomonas sp. 18bAG (AJ640133.1)
Halomonas sp. QW10-4 (EF647208.1)

Halomonas sp. SY5 (EU277739.1)

77
7 r Halomonas sp. Pper-Hx-1972 (EU123940.1)
66 | A GYL
| |
0.0005

2 ET 16S rDNA FHIREFEEMZHNE GYL MESHHEENEGARNRELER
Fig. 2 Unrooted phylogenetic trees based on the 16S rDNA sequences of strain GYL and related strains
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, , 18 h s
NO, -N 4.14 mg/L 3 R R
R GYL
R R 10%
GYL R
15% ,
231 HREMNERGYLFERHUMRIIZIG: , ,
4 , GYL ,
, 2% 5% 7%
88.5% 93.2% 93.5%; 10% 2.3.2 pHMEMGYLIFE XML RAIEMm:
51.1%; GYL 15% 5 ,pH GYL s
20% s R GYL pH 7.5 87.0%, pH
GYL 10% 8.5 85.5%, pH 9.5
2%~7%, Sachiko Yoshie!'"! 62.8%, GYL pH 7.5~8.5,
Sachiko Yoshie (7.5~9.5) ,
Halomonas spp., 7% pH 5.5 105
pH 6.5 . 0D600
GYL B s >
pH 7.5~9.5
, pH ;
— —=— Nitrate Concentration
%]o 140 r —D—NiDtrite Concentration 1 2.0 pH >
£ 10 —4— ODa Charles!"” LH Liu/ (141
[
2 100 132 , GYL pH ,
=80 g
k) 60 1 1.0 S
pt N - — ;
£ . 233 AEREMNEME GYL FERMEEEF M.
£ 107 3 S
é 20
S 0 o———n ¢ , ;
0 3 6 9 12 15 18 21 24 2 . 3
1(h)
3 GYL MR ILastE 7 ( 5 g/L),
Fig. 3 Denitrification characteristics of strain GYL
1 Initial nitrate concentration
—— Initial nitrate concentration === Nitrite Concentration after 24 hours
=== Nitrite Concentration after 24 hours —— 0Dy,
R —— ODy, . mmm Nitrate Concentration after 24 hours
aQ mmm Nitrate Concentration after 24 hours R 140 Nit | effici 1
s Nitrogen removal efficienc Iy = firogen remova: etlclency
£ 140 A Rirog y 2.0 % 120 - =
N2 . 'ﬁ g > < 2
£ 120 - 2 £ = 100 1952
E 100 155 2.2 80 gq
% 20 = % ‘E = N 11.0 ¢ 3‘
3 N 10 29 Z g 60 s %5
g 60 B £ Q 8 40 g8
S 40 [ g 10.5 2=
s 0.5 g 3 20 Z 3
g 2(()) = o £ 0 LA 0
Z 0 ) 5 7 10 15 20 E 7.5 8.5 9.5 10.5
Salinity(%) pH
4 HEXM GYLIFERMELHZME 5 pHEX GYL BRI RN
Fig. 4 Effects of salinity on denitrification for strain GYL Fig. 5 Effects of pH on denitrification for strain GYL
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[ Initial nitrate concentration [ Initial nitrate concentration
== Nitrite Concentration after 24 hours 1 Nitrite Concentration after 24 hours
—— 0Dy, —— 0D
Q mmm Nitrate Concentration after 24 hours = Nitrate Concentration after 24 hours
%0 —&— Nitrogen removal efficiency g —a— Nitrogen removal efficiency
Z 120 25 %‘3 120 = T 71 2.0
2100 20 3 & = —t =
= . g 100 S g
£ g0 £S 2 . 1152 &
=] 1.5 = e < 80 | g Q
g 60 58 5 5
g 40 1'°§ﬂ,§ 3 60f L {10g &
g 20 053 & S 40 d g2
e 0 o 0 s 105 E =
z e'}‘z;@ -\“8@ S '\&& 00%6 o&@ Sl g 20 °
) > & § & RS & Z 0" : : 0
& o8 &o‘f’ A 20 25 30 35 40
& P %08& %0&‘\’ Temperature (°C)
Carbon source N ,
7 AEIRERIFNE
6 A[EwRIR AT Fig. 7 Effects of temperature on denitrification perform-
Fig. 6 Effects of different carbon sources on denitrification ance
24 h NO;-N  NO; -N P Elefsiniotis!"”
6 : 2.4 HEHk GYL B RFRRELIE8E
ODgoo 8 , 24 h
99.6%, 2.2 mg/L, GYL 98.3% R
ODgoo ) 80% , 14h ,
60.5%,
, : NO,™-N ., 6h
) 1.69 mg/L, NO; -N ,
GYL ) 2 1 ,
GYL
1 ;2)
’ —=&— Ammonia concentration
140 - —— Nitrite Concentration 125
234 REMWMEMKGYLIFE AL ~ 120 —A— 0Dy,
O
20°C 25°C 30°C 35°C 40°C 5 £ g 100
z2
, 2% s & g %
24 h EE O
, g 3 40
NO;-N NO; -N , <8 2
7 7 , GYL 0
0 2 4 6 8 10 14 18 20 24
20°C  (hy
, ODgop  1.09 54%, 25°C~30°C
oD 17 R0% B8 SR
’ 600 : 0 ’ Fig. 8 Heterotrophic nitrification performance
25°C 85.5%,
40°C 42.7% 25°C~35°C
3 &g
, GYL )
1) 1

GYL,
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16S rDNA ,
GYL  Halomonas sp. 99%,
Halomonas sp.
2) GYL 0~10%
, 2% 5%
80% , GYL
3) GYL )
pH 7.5~8.5
GYL
, 25°C~35°C
4) ,
98.3%,
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