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Table 1. The nitrite—N removal rate and pH of different isolated strains

Strain number Removal rate pH Strain number Removal rate pH

CK / 6.59 rl 95.87 3.72

DD9 85.19 4.55 12 95.95 3.70

DD10 88.63 4.35 3 95.92 3.65

DDI11 99.12 3.68 r4 96.17 3.78

DD13 98.24 3.76 r5 96.10 3.74

DDl16 98.64 3.76 r6 96.07 3.68

DDI18 88.88 4.41 17 96.09 3.72

DN6 99.12 3.65 8 95.63 3.80

CN11 99.04 3.72 9 95.89 3.75

CNI12 98.60 3.69 rl0 96.01 3.79

CN13 95.98 3.68 rll 96.17 3.65

CNI15 95.54 3.77 rl2 95.86 3.68

CP30 95.23 3.66 rl3 95.64 3.70

CP32 95.37 3.77 rl4 96.02 3.69

CP33 96.53 3.70 rls 95.93 3.66

CP34 98.79 3.66
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2. FABEMIHSRERER

Table 2. The nitrite —N removal speed of isolated strains/%

t/h t/h
Strains Strains
24 48 72 24 48 72
CK 2.42 6.89 9.94 rl 24.56 45.59 90.53
CNI11 35.77 65.14 91.88 2 57.87 83.33 90.26
CN12 49.33 68.50 93.90 r3 43.31 78.66 91.68
CN13 48.72 70.46 93.10 r4 53.68 84.33 93.64
CN15 40.38 71.55 95.43 5 54.63 83.66 90.22
CP30 56.11 77.38 95.24 r6 48.02 80.95 93.32
CP32 50.11 71.38 95.04 17 52.02 79.47 90.96
CP33 55.09 79.44 96.15 r8 41.98 52.16 90.49
CP34 55.03 77.99 95.14 9 55.21 84.52 93.80
DD11 57.70 76.63 95.29 ri0 52.72 79.04 95.27
DD13 40.99 62.60 93.20 rl12 28.75 47.60 90.34
DDI16 39.23 63.75 93.31 ri3 59.58 76.76 95.81
DD18 27.64 60.94 93.36 rl4 59.15 84.66 93.26
DN6 58.31 74.16 95.17 rl5 54.01 83.37 95.60
2.4 13.0 mg/L
3 29.1%
90% CN15 Cp30 25 rl3
DN6 99% 251 ri13 rl3
55 r13  DDI1 H,S pH4.5
(Lactobacillus)
29.12%  33.56% rl3 2.5.2 PCR rl3
72 h 11.5 mg/L 1000 bp 2000 bp ( 1-A)
F 3. BRITKPIHIEER
Table 3. The water purification result under the simulated wastewater
Nitrite—N Ammonia-N
Concentration/(mg/L) Removal rate/% Concentration/(mg/L) Removal rate/%
CK 11.50 0.00 13.00 0.00
CNI15 0.03 99.74 13.83 -6.17
CP30 0.10 99.13 21.39 —-64.16
rl3 0.04 99.65 9.24 29.12
DN6 0.07 99.39 14.09 -8.14
DDI11 0.91 92.08 8.66 33.56
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rl13  PCR GenBank
16S rRNA BLAST
rl13 1462 bp NCBI BLAST
rl3 Lactobacillus
plantarum MEGA 7.0
1 r13 JCM1149 2 pH
H
(GenBank NR117813.1) r13 P
rl3
Lactobacillus plantarum ~ BLAST
2.6 rl3 2.6.2 3 r13
2.6.1 2 rl3
(A)
(B) r13
A:ELactobacillus plantarum JCM 1149 gNRl 17813.1)
Lactobacillus cacaonum LMG 24285 (NR042677.1)
100 Lactobacillus iwatensis INT246 (NR1 14365.18
—‘:Lactobacz]lus plantarum NRRL B-14768 (NR042394.1)
25 Lactobacillus plantarum CIP 103151 (INR 04573.1)
Lactobacillus pentosus 124-2 (NR029133.1)
0.02

1. r13 PCR HiKkE(A)FIR LS E(B)
Figure 1. PCR electrophoretogram (A) and phylogenetic tree (B) drawn based on 16S rDNA of r13. Number in
parentheses represent the sequences’ accession number in GenBank, the number at each branch points is the
percentage supported by bootstrap. Bar, 0.02 sequence divergence.
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Figure 2. The screening result of carbon source. Figure 3. The screening result of nitrogen source.
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FEiREe a5 RN, WK 72 h AEYEy
28.4 g/L ¥R, A4 RUE MR EIL 4.4x10° CFU/mL.

rl3 F4. BEEEUMEXERABER
pH Table 4. The results of the fermentation conditions
pH orthogonal test
Test Factors Results
number A B C/°C Wet weight
2.6.3
1 5.0 25 30 8.80
C 4 rl3 A2B3C2 2 5.0 35 34 11.57
pH 6.0 45/50 34°C 3 5.0 45 38 9.62
pH> > 4 6.0 25 34 12.33
5 pH 5 6.0 35 38 11.63
6 6.0 45 30 12.53
7 7.0 35 38 8.67
8 7.0 35 30 9.67
2.6.4 6
9 7.0 45 34 12.41
rl3 alb2c2d3
K1 9.99 9.93 10.33
6.0 g/L 20 g/L 4.0 gL K2 12.16 10.96 12.10
20gL > K3 10.25 11.52 9.97
> > R 2.17 1.59 2.13
2 A, B, C indicate pH, medium volume, temperature, respectively,
K1, K2, K3 indicate the means of the corresponding list,
7 respectively, R indicates range, the same as following.
R5. HENER
Table 5. Variance analysis results
Factors Sum of deviation square Freedom F ratio Critical value Significance
A 8.419 2 26.898 19.000 *
B 3.382 2 12.403 19.000
C 7.799 2 24.917 19.000 *
Error 0.310 2
3 itib
[17-21]
[22]
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Fo. EFEMUMERREER
Table 6. The results of the medium composition orthogonal test
Test number Factors Results
a b c d Wet weight
1 6.00 15 3.00 0.50 20.67
2 6.00 20 4.00 1.00 26.13
3 6.00 25 5.00 2.00 22.53
4 8.00 15 4.00 2.00 23.47
5 8.00 20 5.00 0.50 23.20
6 8.00 25 3.00 1.00 25.07
7 10.0 15 5.00 1.00 19.33
8 10.0 20 3.00 2.00 25.20
9 10.0 25 4.00 0.50 26.93
K1 23.11 21.16 23.65 23.60
K2 23.91 24.84 25.51 23.51
K3 23.82 24.64 21.69 23.73
R 0.80 3.68 3.82 0.22

a b c¢ dindicate yeast extract, glucose, sodium acetate, diammonium hydrogen citrate respectively, the same as following.

RT1. REDHER

Table 7. Variance analysis results
Factors Sum of deviation square Freedom F ratio Critical value Significance
a 1.158 2 15.237 19.000
b 21.783 2 357.671 19.000 *
c 21.931 2 288.566 19.000 *
d 0.076 2 1.000 19.000
Error 0.080 2
LH
24.57% 16S rRNA
78.07% [15] rl3 Lactobacillus plantarum
rl3 72 h
1.5x10" g/mL 5d 28.4 g/L 4.4x10° CFU/mL
1.2 mg/L 28.7% 0.25 mg/L
483%™
rl3
72 h 11.5 mg/L
13.0 mg/L 29.1%
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Isolation, identification and fermentation optimization of lactic
acid bacteria for aquaculture water purification

. . .o * . .
Fengxing Xie, Fengfeng Zhang, Ke Zhou, Yujie Zhao , Qiong Zhao, Haibo Sun
Tianjin Research Center of Agricultural Biotechnology, Tianjin 300384, China

Abstract: [Objective] In order to get excellent strains for aquiculture water purification, we screened lactic acid
bacteria from the aquaculture environment and intestinal tract of shrimp. [Methods] The potential water
purification ability of lactic acid bacteria at normal and low temperature was evaluated in the simulated wastewater.
Morphological physio-biochemical characteristics, 16S rRNA gene sequence analysis were used to identify strain
r13. Single factor test and orthogonal-design experiment were applied to optimize fermentation for r13. [Results] In
total 136 lactic acid bacteria strains were isolated from 3 samples. The results of water purification test suggested
r13 had higher removal ability of nitrite and ammonia from water. After 72 h treatment by rl3, nitrite with
11.5 mg/L in the water was completely removed and ammonia degradation rate was 29.1% with 13.0 mg/L original
concentration. According to morphological, physio-biochemical characteristics and 16S rRNA gene sequence
analysis, r13 was identified as Lactobacillus plantarum. The optimal fermentation condition for r13 was 6.0 g/L
yeast extract, 20.0 g/L glucose, 4.0 g/L sodium acetate, 2.0 g/ diammonium hydrogen citrate, 2.0 g/L
monopotassium phosphate, 50 mL tomato juice, with inoculation rate 5% (V/V), at pH 6.0 and 34 °C. Under
this condition cultured for 72 h, the bacterial biomass reached 28.4 g/L wet weight and cell counting reached
4.4x10° CFU/mL. [Conclusion] Considering high nitrite removal ability, we suggested that r13 would be promising

microorganism for water purification in aquiculture.

Keywords: lactic acid bacteria, water purification, isolation and identification, fermentation parameters
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