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1
1.1
, 6-8cm,
«( )
1.2
10%
, 28 C 120 r/min ,
5% 2 mL, 1,
1 mL 100 mL , 28
‘C 120 r/min 48 h, -
, 3
1.3
1.3.1

[14]

1.3.2 16S rRNA
[15-16]

DNA, 16S rRNA
, 5-AGAGTTTGATCCTGGCT-
CAG-3, 5-ACGGTTACCTTGTT-
ACGACTT-3,
25 L PCR :
12.5ul Taq Mixture, 0.5uL(20umol/L),
DNA 2uL, 9.5uL
194 3 min, 94 30 s, 52
1.5 min, 72 2min30s, 35 , 72
10 min
, GenBank BLAST
clustralx 8.0 ,
Mega 4.0
, Neighbor-Joining 1000
Bootstrap ,

1.4
14.1 28°C 120 r/min
24 h 0.1 mL, 5%
, , 28C 48
h , 3
1.4.2 1.04x10° CFU/mL
10L, 4°C 3500 r/min 10 min,
10L
; 10 ;
, 15d
3
15
1.5.1 pH 24h
(1.04><10°CFU/ mL, ) 1% :
0.5 mg/L, pH 5.5
6.0 6.5 7.0 7.5 8.0 8.5 , 28°C,
120 r/min 24 h,
3
1.5.2 15.1
pH | 24 h 1%
; 0.5 mg/L
: 18°C 28°C 30°C 33C 37C 40T
50°C, 120 r/min 24 h,
3
153 151
1.5.2 pH 1%
24 h , 4°C, 3500 r/min
10 min,
Img/L 0.1lmg/L 0.01mg/L 0.001mg/L,
oL 4
, 5
mg/L, 24 h : 7d
3
1.6
3 1

5 mg/L 100 L, pH 7,



(28+1)C, 0.01 42
mg/L 6 8 cm 10 , ,
3d, 1%
10°CFU/mL 10" CFU/ mL  10° CFU/ mL 42
1 000 mL, 4°C 3 500 r/min 10 : ,
min, 9 7 ( 1),
3% 3 SZ-3 98.9% SZ-3
, : 24h
pH : 7d 29
' 2.2.1 SZ-3
© V-P
2
2.1 , 7% ,
, 2
F1 DEEHRI T REER A PEREE
Tab.1 Degradation rate to nitrite of isolated strains
Strain
Time SZ-3 SZ-4 Sz-11 SZ-13 SZ-24 SZ-25 SZ-30
Item Control
Oh oD 0685 0.689+ 0.683+ 0.685+ 0.687+ 0.686=+ 0.686+% 0.687%
' 0.057 0.070 0.044 0.038 0.041 0.0053 0.0035
0,
. % 0 0 0 0 0 0 0 0
Degradation rate
24 h oD 0.688 0.265+ 0.304+ 0.322+ 0.321% 0.286+ 0.315+ 0.278+
0.035 0.024 0.040 0.032 0.038 0.044 0.024
1% 0 61.52+ 55.54+ 53.27+ 53.36%+ 58.36+ 54.19+ 59.53+
Degradation rate 5.20 3.647 5.923 4.739 5.672 6.601 3.591
48 h oD 0689 0.008+ 0.01+= 0.024=% 0.012+ 0.039+ 0.023%x 0.016%x
' 0.004° 0.004° 0.005° 0.003° 0.007° 0.005° 0.005%¢
1% 0 98.93+ 98.65+ 96.50+ 98.27+ 94.26+ 96.64+ 97.66+
Degradation rate 0.060a 0.0538a 0.746b 0.395a 1.127c 0.684b 0.789ab
3 : (P<0.05)

Note: The degradation rate is the mean value of three times duplicate tests’ data. Within a row, means with no common superscript letters are
significantly different (P < 0.05).

T2 SZIEMMIESREMLSFMN

Tab. 2 Morphological and biochemical characteristics of SZ-3 strain

Item Result Item Result
Gram stain + Indol test -
Shape of spore R Sporangium distention -
Position of spore C Motility -
Manna sugar + Proteolysis
7% 7%NacCl + Amylolysis
Acid-producing by glucose + Saccharose -
Gas-producing by glucose B Gas-producing by nitrite -
V.P B N
V.P test Nitrate reduction
Aerobism Facultative Catalase +
T L PR” ;e ( )-

Note: “+” represents the positive; “-” represents the negative; “E” represents the ellipse or columnar; “C” represents the mesozoic gemma.
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2.2.2 SZ-3 16S rRNA PCR ' 2 3 4 Marker
16S rRNA PCR , 2 000 bp
1 000 bp ( 1)
, 1441bp,
GeneBank , : HM061611
BLAST
, SZ-3
, 99.5%, 2
g [ 16S
rRNA , S7-3 1523
) ) (1 2 3 4 SZ3
(Bacillus megaterium),
Fig. 1 Agarose gel electrophoressis map of SZ-3 strain
SZ-3 Note: 1,2,3 and 4 represent the SZ-3 strain.
{ Uncultured bacterium clone AKIW1038 165
64 Bacillus subtilis isolate C14-1 165
98 Uncultured bacterium clone KSC2-10 168
100 Bacillus subtilis strain rif200873 16S
Bacillus sp. 210 33 165
— Bacillus megaterium strain AceR-2 168
100 L—— $7-3 strain
Pasteurella pneumotropica strain Acep-1
2 SZ-3 16S rRNA
Fig. 2 Molecular phy logenetic tree of SZ-3 strain based on 16S rRNA sequences
»3 pH 7.0 , 18°C 33T
2.3.1 5% . 28 5233 . 3¢
C 48 h, SZ-3 50C
2.3.2 10 L Sz-3 28C  33C !
10 L 88.94%,
9 % 3 SZ-3 BHRTERRELRE T3 I RHER EE AIPEREE
X
1.04x10° CFU/mL 15d ' Table 3 Degradation rate to nitrite at different tempera-
, , , tures of SZ-3 stain
/ 1%
Incubation temperature Degradation rate
24 18 75.12+5.834°
28 87.55+4.116°
24.1 pH 0.5 30 88.75::8.663"
mg/L, pH 55 7.0 ,Sz-3 33 90.525.254°
. 37 88.77+5.821%
pH ; pH 7.0 85 40 70.414-7.286°
, pH 50 52.21+6.823°
pH 7.0 , 8
(P <0.05)
80.23% Note: The degradation rate is the mean value of three times dupli-
242 05 mg/L cate tests’ data. Within a column, means with no common super-

script letters are significantly different(P < 0.05).



2.4.3 pH 7.0 33C 24.16% 4
' 2.5
o 1mg/lk 251 pH 3
0.1 mg/L  0.01 mg/L ’ S7-3 , pH ,
79.64% 71.81% 69.58%, 7 pH 7.1, 7.5,
0.001 mg/L , pH
x4 BEERIEXN SZ-3EHITHBREIEBRENZN
Tab.3 Influence of glucose content on degradability
Glucose content
Item 1 mg/L 0.1 mg/L 0.01 mg/L 0.001 mg/L
oD 0.143+0.027¢ 0.198==0. 030" 0.21440. 027" 0.533=40. 022°
1% 79.64=+3. 825" 71.8144. 245 69.58+3. 854" 24.163+3. 187°

Degradation rate
3 ; (P <0.05).
Note: the degradation rate is the mean value of three times duplicate tests’ data. Within a row, means with no common superscript letters are
significantly different(P < 0.05).

3 et 7 pH 9.0
851 01 2 3 45 6
8.0F 5 5 ;
jusy
T st Sz-3 1x10° CFU/mI
20k — , 91.78% ,
65l 7 93.15%, 1x10° CFU/ml
60 e 1x10" CFU/mI 4 7
St 3 e s e T 50.50% 7192 68.49 74.66%(P<
R0 KA Days .59% . . .66%(
3 pH 0.05), 0%(P<0.05) 5-7
pH 3 pH ) )
Fig. 3 Fluctuation of pH value in the aquatic water
The pH value in fig. 2 is the mean value of three different thal-
lus concentrations in the treatment group. 100%

*5 HRMEEXRGTHILMERREEER
Tab. 5 Relationship between degradation rate of nitrite and additive amount of bacteria

/dTest date
Additive bac-
Item terial amount 0 1 2 3 4 5 6
1x10° 0.118+0.006° 0.091+0.014° 0.070+0.015 ° 0.059+0.011° 0.045+0.008° 0.040+0.010° 0.041+0.010°
oD 1x107 0.087+0.011b° 0.069+0.013° 0.055+0.012 ™ 0.046+0.007°° 0.040+0.010° 0.036+0.006" 0.037+0.007"
1x108 0.074+0.013° 0.030+0.009° 0.017+0.003° 0.012+0.004° 0.011+0.003° 0.012+0.004° 0.010+0.002°
Control 0.146+0.021* 0.143+0.025* 0.130+0.045* 0.162+0.037° 0.162+0.015° 0.170+0.044° 0.168+0.012°
1x10° 19.18+3.814° 37.68+10.228° 52.05+10.136° 59.59+7.248° 69.18+5.171° 72.61+6.534° 71.92+6.533°
1% 1x107 40.4147.409° 52.74+9.515° 62.34+7.899° 68.49+4.939° 72.61+6.746° 75.34+3.813" 74.66+4.745°
Degradation 1x108 49.33+8.904* 79.45+6.534* 88.35+1.812° 91.78+2.469° 92.47+2.054° 91.78+2.985° 913&35;
rate .
Control 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3 : (P < 0.05).
Note: the degradation rate is the mean value of three times duplicate tests’ data. Within a column, means with no common superscript letters
are significantly different (P < 0.05).
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3.1
[17]
[6-9, 18] ’ S7-3
3.2
pH :
05mg/L , pH7.0 28~33C
, 1% 1.04x10°
CFU/mL Sz-3 ., 24h,
88.94% ,SZ-3
(28-33C)
., pH 70 33°C
, 1 mg/L 0.1 mg/L 0.01 mg/L
0.001 mg/L 1% 1.04x10° CFU/ml
sz-3 , 74,
79.64% 71.81% 69.58%,  24.16%
Sz-3
img/L 0.1mg/L , 2

0.01mg/L ,
' 0.01
mg/L , SZ-3
; 69.58%
0.001 mg/L, ,
24.16%
e 1
(10° CFU mL) 300 mL
: 30 3d,
72.10 92.10
[
( ) 37 36h
90
) 28-30
3.3
0.1 mg/L,
0.5 mg/L ,
[19]
1 mmol/L(50 mg/L) [20-22] [23]
15 mg/L
’ SZ-3 0.01 mg/L
pH7.0 28 , 100 L
( 9 1x10°
CFU/mL 4d
5 mg/L 0.235 mglL,
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91.78% SZ-3
[12] [12] ’ 4)(108 CEU/mL ' pH
(MPF- 906) , , ,
1 4 , 5 7
. BEXE:
[1 , : 1.
SZ-3 , pH , 7 d , 2000, 2(1): 21-25
pH7.3 Sz-3 [2] , .
[J1. , 1989, 13(3): 207-213
[31 AM Hilmy, NA El-Domiaty, K Wershana. Acute and
chronic toxicity of nitrite to Clarias Lazera[J]. Comp Bio-
pH , SZ-3 chem Physiol C, 1987, 86(2): 247-254
[1e] 05mgi. , M ' :
[J1. , 1991, 6(1): 62-65
’ [5] .Cl- NOzN
) [91. , 1995, 25(6): 3-5
, [61
[31. , 2008,
12(11): 59-6
3.4 [71 , : :
, 0.5 mg/L o [J1. , 2008, 9: 33-36
, 24h 80.23% . 200,
88.94%( 2.4.1 2.4.2), 10L 17(4): 384-386
, 0.01mg/L 7 (9 : :
[J1. 2009, 2: 42
69.58%( 2.4.3),  100L (0] 8115
, 0.01mg/L 4 . 2006, 6: 9-20
91.78%( 2.5.2) [11] , ) .
[J1. 2009, 6: 53-55
[12] .o MPF- 906
[91. , 2007, 28(3): 6-8
) [13] .
[J1. , 2006, 37 (4):
607-610
[14] RE, N E. © 8 [MI.
, ) ) , 1984: 677-830
' \ [15] : : 16S rDNA
4 [91. , 2006, 5: 59-61
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Screening, identification, degradation condition and effects of a
nitrite-degradating strain

XIONG Yan, LIU Li-yuan, LUO Rui, ZHU Huan

(Key Laboratory of Animal Disease and Human Health of Sichuan Province, Sichuan Agricultural University, Ya’an 625014, China)

Abstract: An efficient, rapid multiplicative, stable and safe nitrite-degradating strain was selected from aquatic water.
According to the conventional physiological, biochemical measurement and the 16S rRNA sequence analysis, the strain
was identified as Bacillus megaterium and named SZ-3. Based on the single-factor optimization tests to the strain, the
optimum degradation conditions were found as follows, the optimal pH value is 7, the perfect temperature is 33 ‘C and
the minimum glucose require of degradation is 0.01 mg/L. Under these circumstances, the degradation rate of SZ-3
strain to nitrite came up to 69.58% in 24 h. In breeding test of 100 L polluted water in which the concentration of nitrite
is 5 mg/L, the degradation rate of SZ-3 strain on the nitrite achieved at 91.78% for 96 h in 28 °C via adding the pure
thalli of SZ-3 which was obtained by centrifugated 1,000ml (1x108 CFU/mLI) culture fluid. All of these tests above
indicated that the strain can degrade the nitrite in polluted water efficiently. [Journal of Fishery Sciences of China,
2010,17(6): ]

Key words: screening of microorganisms, Bacillus megaterium, nitrite; pollution water



