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Identification and Characterlzatwn of a Hypothermlc Alkallphlllc Aeroblc

Denitrifying Bacterium Pseudomonas monteilii Straln H97| j
CAI Xi, HE Teng-ma YE Qing, LI'Zhen-lun ™ .~ j v \ U -f,.

( Chorigging Key Laboratory of Soil Multiscale, Interfacmf Pm(es% College of R.eg)"qrces.--and Envirenments, Southwest Univérsitx o
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Abstract: Low temperature% and high pH generally 1nh1b1t bio-denitrification. Thus f it 1s 1mp01'tant to explore psychrotrophic and
alkali;resistant| microorganisms for nitrogen| degradation. JThis study mainly focused ‘on the identification of an alkaliphilic straifand
prehmlnary exploratlon.of its denitrification charactepistigs. Based on morphological“observations, phospholipid fatty acids and 16S
rRNA gene sequence analysls strain H97, which was isplated’ from the winter paddy field in Guizhou province, was identified as
Pseud()monas monleilii. Till date, there were few reports dB.out the demtrlflcdtlon characteristics of Pseudomonas monteilii. The effects
of env1ronmental factors such as temperature, inoculation quantlty, C/N ratio, initial pH, and carbon source were investigated using
simulatedl wastewater. The optimum conditions for nitrate and total nitrogen removal by H97 were: inoculum size 1.5 x 10°
CFU- (100 mL)
removal efficiencies were 97. 69% and 96. 32% , respectively, at optimum conditions with an initial nitrate nitrogen concentration of
50.0 mg-L~
and that the strain H97 could survive in a wide range of 15-40°C. Additionally, the nitrate and total nitrogen efficiencies at the initial
pH value of 7. 0-11. 0 were 91.21% and 79. 10% , respectively, and the denitrification capacity then decreased to 64.75% at the
initial pH 12. 0. These results indicated that strain H97 showed cold and alkali resistance, which suggests an application potential for

~!; initial pH 9.0; C/N =15; 15°C; and sodium succinate as the carbon source. The nitrate and total nitrogen

". The temperature experiments indicated that the optimal temperature for highest nitrogen removal efficiency was 15°C ,

the treatment of alkaline nitrogen polluted water in the southern winter.

Key words : hypothermia; alkaliphilic; Pseudomonas monteilii; nitrogen removal ; denitrification characteristics
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& 43 3@ if MIDI Sherlock 1 4E ¥ % & &R 4
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1.2.3  Fitk HO7 (1) 16S rRNA JE [R50 46 1l
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2.0x10° A12.5 x10° CFU- (100 mL) '], C/N {E (0.
5.10, 15,20 F125) . #)4f pH {E (6.0, 7.0, 8.0, 9.0,
10.0, 11.0, 12.0 F113. 0) FBRIEFISE (FHEmsh . T
FRAER | FZATHE | TR C RN XTRTRE HO7 B fbA:
2. DA_EACEIYSTE 150 romin = $RIRSEA TR R 48
h J5 , E PR HO7 AR | PR ER AR S AR B
ARSI A S AR RBR.
1.4 5Airik

AHIGE T, AR R AU R SR Ao
PEUOT ARG A2 R FE M Ao B AR 9 i 5 M At
JEREVENT BRI A KR ERE FE I (Do ) . B

AR LT .
R =11~ (¢/¢c,) ] x100% (1)
V= "(c¢ —¢)/t (2)

LR AAR LR, ¢, WEZAMKE (mg-L7"),
co HWITR R HE (mg-L™"), V & 0 2 B %
[mge (L-h) ™' ], ],

KM Excel | SPSS Statistics 19.0, MEGA 6. 0 Fl
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AR AR, TCHEE.
2.1.2 R tEREIRIG DR % E
IR PLEAS) 2 B0 VA MU 21 Bl RTHRERAN TR 17
ﬁ Z< Iﬁ]%ﬁiﬁiﬁi%éﬂﬂ H@E% El/‘] PLFAs ﬁ?{%% ’ IEJ Fig. 1 Strain H97 under the scanning atomic force microscope

FhSBEGE ) PLFAs & B HUEEE S B AR A BT PR HOT BB AR R 48 52 45 Rk 1
AN R E R 2 —. A A SRR Ji7R iZE ¥R S Pseudomonas syringae tomato B’J*H{l
L FAE RS O ARG 2 N P R TR MR 0. 569, _

F1 BRUBEETROLSEER [ =
Table 1 Result of the-specific phospholipid fatty acid identification i
e L wrgm A /S
RTSBAG66. 21 0.569 Pseudomonas syrmg&c tomato| " .n"' J
[ asa [ 4 Pseudomonas ﬂuorescensu'blolype A A
0,432 ] ™ - Pseudomonas jsyringae macuhqola L/ r o
= 0423 X Pseudomonas s;}(:;i?.gae,eyﬁnga.e J" v -
j ’ J' ; 0 37.7/ r aF Photobacterium gngustum [ e =
’ P-l- I F e 0"‘-;68 ¥ i W i~ Pseudomonas ﬂlluou?scens biuolyp“e C/P - 3 ~.‘.-
J ; ! 0;.--421“‘;“ “'I Pseudomonds ﬂw‘prekcens bintyr]ie ‘A I __!,
= ) - pl 4.32 J 4 “ Pseudomonas syringaer[naculicola i
7 '..' | . it | 0.423 | : . _, p Pseudomonas syringae syringae L
.‘i g , 7 & 0"-‘ 377 #A —:-. _ﬂ'_/"m Photobacterium angustum
[ HCHI&66. 20 Wl 0.359 i Neisseria cinerea GC subgroup B
ﬂ‘-‘.. 0. 300 Chromobacterium violaceum
0. 286 Aeromonas veronit GC subgroup B
0.271 Pseudomonas putida biotype A
0.232 Arcobacter cryaerophilus
MI7H103. 80 (BAVERL)
2.1.3 16S rRNA JEPF4 53041 GenBank 115 552 KY927410, R 48K & W

itk HO7 ) 16S rRNA FE [N 4K 1392 bp, £ 2 /R, % 5 Pseudomonas monteilii 1 [7] J5 74 ik

0.001 737 Pseud: monteilii strain M4 (KT792725.1)

L 1

| Strain H97 (KY927410)
Pseud ifii strain GSN23 (KF898098.1)

Pseud: plecoglossicida strain LCX30 (KY646089.1)
100 Pseudomonas plecoglossicida strain GSN22 (KF815701.1)
I Pserfa‘omonas plecoglossicida strain NBFPALD RAS144 (KJ819587.1)
52 Ps teilii strain JC2 (KF263566.1)
Pseud: monteilii strain JV (KT881478.1)

P

100 | Pseudomonas monteilii strain M6 (KT792727.1)

| P

i plecoglossicida strain BF-1 (FI592171.1)
2 EHHYT MRFREHEUH
Fig. 2 Phylogenetic tree of strain H97
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99% . H:TBEARAR TR % 45 R TEAL 5t 73 K%
I, Pseudomonas monteilii J& T T #& i % M W
( Pseudomonas syringae) [20] s X 5iZHE 16S rRNA #t:
P50 BT 25 R — 3 Rk, 25 BB E % | iR
WA 16S rRNA ZE& [N Fp 51 73 Mt 9 45 28, T LUK
B AR H97 ¥ 52 K8 8 M B ( Pseudomonas
monteilii ) .
2.2 RWRE R HOT 4 S AR A R 2R A
2.2.1 RFEXTERE HOT SAH AR 1) 5

W 3 s, MR 5°C 1 10°C B, B #k H97
JLFARRER ; (HY IR ETHE] 15°CHE, 48 h A,
W AR kA M R 52.73 mg-L' T E 11.02
mg-L_1 2 R AL R R 0. 87 mg- (L-h) R
AN R HEE N 0.81 mg- (L-h) ™', Ftk HO7
Xt fir 1 A SRR SRR 25 B R 40 il ik 80. 55% A
73.18% ; 4R K 15 ~ 30°C 3 [F Y B, B Bk HO7
A KRNI AR EEA P A s iR 4k BTt
2 40°CHT, R HOT 9 Az A< I 0% 12 T PR, F
R £ 0T 8 Y 2 BR R 4 I 63, 60% A

48.65% . R :
100 T
NO3-N —a— Dy ==
ol 2™ o .
% VNN
g 60 - ‘% g :/‘?/: '
‘ NN :
p NININ &
ol N IN | £
% 40 :\ \_ / y
5 :;‘_ ._ \ _.
“ 0l ;\\\_ -\.__:\_
N / > :.__\

e C
3 REIE H97 KA FIER R
Fig. 3 Effects of temperature on the denitrification

ability of strain H97

2.2.2  ERREXTERE HO7 SRR 1

W 4 froR, M8 E RN 0.5 x 10° CFU i (&
100 mL 35 77 58 ) | fiFf 1R £ /0 FLEV AL R B RN
18.01% F117.23% ; A4 E = LT E 1.5 x 10°
CFU- (100 mL) ' I, 48 h PN, Bl B2 +h A 1k B
48.46 mg- (L+h) "' FPERE 5.76 mg- (L+h) ~',F1y
FAHALHEE R 0. 89 mg- (L-h) =", MAFE 14 £ B
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