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Isolation identification of a manganous salt resistant bacterium
and manganese removal from pig-breeding fecal wastewater
Xu Aiging', Xiang Yanci', Yang Guangxi', Guo Yingxi’, Song Zaowen'

(1. School of Life Science, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China; 2. Jiangmen
Entry-Exit Inspection and Quarantine Bureau, Jiangmen,Guangdong 529000, China )

Abstract: To screen manganous-salt resistant bacteria for the microbial treatment of manganese polluted environment. The
soil samples were collected from the manganese ore yard and manganese tailing dams in the Xiangtan Manganese Industry
Co. Lid.. The manganous salt-resistant bacteria were isolated on manganous sulfate containing solid plate. The morphology
characteristics and phylogenic analysis of the 16S rDNA sequence were used for the identification of the strain KMO1. The
flame atomic absorption method for the determination of the manganese concentration in centrifuged broths containing 0.005
mol/L, 0.01 mol/L and 0.015 mol/L of manganous sulfate was used to calculate the removal rate of manganese. Through an
orthogonal experimental design, the liquid inocula of KMO1 were directly inoculated into the crude pig-breeding fecal
wastewater was used to detect the manganese removal capacity of the strain. 1) A manganous salt-resistant bacterium KMO01
was isolated and identified as Serratia sp. 2) In the broths containing manganous sulfate, KMO01 could biosorb manganous
ion and produce dark brown precipitate. The removal rate of manganese reaches 94.8%, 95.8% and 89.1%, respectively. 3)
The removal rate of manganese in the wastewater reaches 80.5% under the condition of 28 C, pH 7 and 1% of inoculum
size. The manganous salt-resistant strain Serratia sp. KMO1 has potential application in the precipitation and removal of
manganese in organic wastewater containing manganous ion the same as pig-breeding fecal wastewater.
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Fig.1 Slant of Mn-resistant strain KM01
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Fig.2 Broth color of the Mn-resistant strain KMO01 under 28 C
and 37 C
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Fig.3 Neighbor-joining phylogenetic consensus tree based on the 16S rRNA gene sequences showing the relationships between strain KM01

and type strains of the genus Serratia
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48 h 0 4% MnSO, 2
" 1.0 y=0.221 0x+0.001 7
Mn £ 08 R>=0.997
KMol 4% 5o
5 .
MnSO, 02
00 & 1 1 1 L 1
2.4 KMOL 3 Mn?* HyR% MR e AR N e s
n mg-
B4 KHEEFRIIEENE Mn> & 8 BRI 2
( 4) Fig.4 Standard curve for Mn®* concentration detected by
( 1) Mn2* flame atomic absorption spectroscopy

825 mg/L( 0.015mol/L) 28 °C
F1 MERFREEGEENEN LBRPENZES

Table1 Mn residue in the supernatant detected by flame atomic absorption spectroscopy

Mn** /(mg-L™) /C OD2795 /(mg-L™) /(mg-L™) 1%

275 28 100 0.033 2 143 260.7 94.8

37 100 0.1311 58.6 216.4 78.6

550 28 200 0.027 1 23.0 527.0 95.8

37 200 0.0529 46.4 503.3 91.5

825 28 300 0.068 0 90.0 735.0 89.1

37 300 0.086 5 115.2 709.8 86.0

1100 28 400 0.170 8 306.0 794.0 72.1

37 400 0.201 2 361.2 738.8 67.1

2.5 KMO1 3 Mn* s 1ER

KMO01 MnSO; MnCl,
KMO1
0.01 mol/L MnSQOy4 10 000 r/min
15 min ( 5A )
( 5-A ) KMO01 0.01 mol/L MnCl,
( 5B ) B
( 5B ) 5 HiEE KMOL & E BRI Y
LBB 24 h Fig.5 Precipitate produced after Mn-resistant strain KMO01
KMO1 Mn2+ growing in Mn-containing broth
KMO1 2.6 KMOL1 34 3EFRIEHISEKPERERIER
KMOL - Mn™* KMO1 Mn?* 0.192 8 mg/L
( 2 3) pH
Mn2+ 3
Mn™” ( ) P 0.05)

pH7 28°C 1%
80.5%
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Table 2 Results of the orthogonal experimental design
OD279.5mm /(mg'Lil) %
pH
1 1 (1%) 1(5) 120 C) 1 0.021 8 0.091 52.8
2 2(3%) 1 2(28 C) 2 0.019 5 0.081 58.2
3 3(5%) 1 3(37 C) 3 0.023 2 0.097 49.5
4 1 2(7) 2 3 0.0100 0.038 80.5
5 2 2 3 1 0.0131 0.052 73.2
6 3 2 1 2 0.014 1 0.056 70.9
7 1 3(9) 3 2 0.023 5 0.099 48.8
8 2 3 1 3 0.029 5 0.126 34.8
9 3 3 2 1 0.021 4 0.089 53.8

#3 KGRERRNEMERNERRETESTER

Table 3 Results of analysis of variance for orthogonal experimental design using removal rate of Mn as response factor

F
1360.696 2 680.348 30.599 0.032
42.136 2 21.068 0.948 0.513
196.222 2 98.111 4413 0.185
44.469 2 22.234
31977.550 9
KMO1 (
pH )
KMO1 80% KMO1
3 HFit5ihie S X3k
1) (1]
J 2003 29(1) 32-34
1 KMO1 28 C 2] g o ]
37°C 16S rDNA (KF206118) 2008 15(2) 6-9
(3]
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P 2011 31(6) 152-165
2) KMOl  Mn** [4] 596
28 C KMo1 0 4% [J] 1995 2(4) 32-35
5
MnSO;, g ]
MnSO, 2010 26(13) 20-22
KMO1 MnSO, MnCl, [6] [J]
2011 51(2) 170-177
(7] 1
KMO1 MnSO4( 0.015 mol/L) 28 [J]
C 48 h 89% 2013 34(21) 175-179
3) KMO1 Mn2%0.192 [8] Krumbein V E Altmann H J New‘n?ej[hod for detect?on
and enumeration of manganese oxidizing and reducing
8 mg/L pH7 28°C microorganisms[J] Helgolander Wiss Meeresunters
1% 80.5% 1973 25 347-356
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Mn (0.192 8 mg/L) 2000 44
Mn** (0.004  0.200
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