A S A IR Jan. 20, 2022, 49(1): 1424

Microbiology China DOI: 10.13344/j.microbiol.china.210717
http://journals.im.ac.cn/wswxtbcn Copyright ©2022 Microbiology China All Rights Reserved
o34 A=
Rk S

Bz, FEAY, BEEY #8Y, AT

RSl R A R R AR R A E R E S, g 200240
2 WA SR T AR K K 5 W 0 0o 5 M Ay, AT 590 318020

3 WHLHES HRKAF, WL &0 318020

4 GMIDLFEARZ-BE, WL S0 318000

Bz BE, FFEK, BREZE, VPR, R . AR AN TR A R A R 2k PR AR T B SR P A TS B NI (D). A
1%, 2022, 49(1): 14-24

Ying Zhiyue, Weng Guoyong, Chen Jianjun, Xu Ying, Zhou Ningyi. Enrichment of nitrifying bacteria and their application in
removing ammonia nitrogen pollution in an urban oligotrophic river[J]. Microbiology China, 2022, 49(1): 14-24

i OE: [FX]MEATRLGLRE, FRERFRGARABFRIRAKRTEONEZZRE, KA
ERAANR T L, BABLRA T 222 E P FALaE ¢ RLAE R, LHFR RS A AHER 2 R

M B Y KR R EEGF F . BT T R KA R AT K F R A FR G, W BT S ﬁ
ARERFRY, B RAANARES T ARE. RmILA 697 m i A P 221889 B A
PRECE- R o ixﬁﬁu,tﬁ%%%%a%%%ﬂﬁ%%ﬁﬁ%ﬁﬁ%%¢”ﬁ%%%ﬁ%%*
ARiE. [B69) & A RTEF LA ML RO B A FIRIELAERBFIL, NLHABELEH., R

BEAEA TARBNT K A R R, %ﬁ%ﬂﬁﬁﬁﬂi¢ﬁﬁﬁ%%ﬁwﬁ,[ﬁ%]MQ%
P8 A AR ) BB 0 B Ao IE A BR B AL 40 ) 69 AL L 3 A R AT R B AL ) B e e A R B B AL AR Y
® %, g KAFE| Y AAEHAT 16S IRNA A E N p Ao r LB AELEAM . KA RAGTH RSN H A0 A
KHIL. B RIS, ERABAALTK, FEAREIHE E AOBI = T AL & B4 H 2 NOBI,
TEEBTHA, AN 2 5@ AL R AT 200X R EF L. 4T2#®ﬂ¥ﬂﬂ‘f«&}\ff:\7ﬂq’ 3@ A % T
HKEAE, WK 2 AP A AL RIMER TR AR ARG ZFE L., [4XR] §EF2ZAMLAR AOBI F»
T FEER 3k BACE BF NOBIL, - 47 2 NRA A B AH 45 M) AR EILE A AOBI A= L AHEL 3 AL H A NOBI
% ¥4 T @ [1(Proteobacteria) ) A AR F E R &, 94 E 99.28%F= 99.64%; AHBA AOB1 F 48
3t F E A5 49 8 & Aeromonas (73.00%)%= Delftia (9.17%), £ H A NOB1 F AT ¥ Z 42 569 5 2

HEME . FERESHFLITRI(2018YFA0901200)

Supported by: National Key Research and Development Program of China (2018 YFA0901200)
*Corresponding author: E-mail: ying. xu@sjtu.edu.cn

Received: 2021-08-06; Accepted: 2021-08-23; Published online: 2021-09-22



N2 A5 Sk P TR R £ o 5 S L 5 BRI AR S R Tl = RS S (8 15

Aeromonas (36.66%)#= Pseudomonas (30.82%). MANE AR A K BAF, VA S%EA S HATIHIEN, AR
AOBI #2 NOB1 £ %] F 2-3 d A ML 2| R K (5414 5.23x10"° AL A= 3.63x10' AN/L)., HAL L FEE
F(FEMERE 0.04 g L)AL AZF TR BB RANEREH 9526%, m LA T AR RAARE.
RO ARTENKTAFAN, @ FHEKEHE AOBL A2 NOBl, F£E%E ABRA(BRAE 5 L/min), 10dER
REGERFES 94.04%, R LAHERERNRE ., WABBRANITYEEMNTETE 700 m RXA, £EFH
VEHFAELT, 16d RANHEREH 49.19%, RANGERFEESF. (48] AFREET RAFE
AT P B AT G 2 AN AR, HE RIAER T AR TR SR 3 EARDNT Fe KR AR B AR T ) A
R AFFRAEE T HAEMTR, ER T AR MAEDERBAE ST R TERRT LG TR, stEE
KEEW 9 A6 K B ARELA B8 T IUMA.

XHEIR: AR MiemE A, BLR

Enrichment of nitrifying bacteria and their application in removing
ammonia nitrogen pollution in an urban oligotrophic river
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Abstract: [Background] With the development of industry and agriculture, excessive ammonia
nitrogen caused by sewage discharge has gradually become an important issue in water pollution, and
ammonia nitrogen removal has become one of research hotspots. In previous studies, it has been
reported that nitrifying bacteria were able to convert ammonia nitrogen to nitrate nitrogen, resulting in
the reduction of ammonia nitrogen concentration in water. Thus the ammonia nitrogen elimination in
polluted water by biological methods mainly depended on nitrifying bacteria. Currently there are more
studies on heterotrophic nitrifying bacteria than autotrophic ones. However, the removal efficiency of
the existing heterotrophic nitrifying bacteria for ammonia nitrogen in oligotrophic rivers is not ideal. In
particular, the bioremediation in situ by nitrifying consortia from oligotrophic rivers has virtually not
been reported. [Objective] We aim to enrich and characterize nitrifying consortia from oligotrophic
rivers, and explore the potential of the ammonia nitrogen elimination in an oligotrophic river by in situ
isolated consortia. [Methods] The mineral media for ammonia-oxidizing bacteria and nitrite-oxidizing
bacteria are used to isolate ammonia-oxidizing and nitrite-oxidizing bacterial consortia from rivers. The
microbial diversities of two consortia were identified according to sequences of V3—V4 region of 16S
rRNA genes. The microscopic counting method was used to detect the growth of the consortia. Two
consortia were inoculated into the artificial sewage together with aerating at room temperature, and the
depletion of ammonia nitrogen was detected. Two consortia were together introduced into the
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oligotrophic river in situ, and the depletion of ammonia nitrogen was also detected. [Results] In this
experiment, an ammonia-oxidizing bacterial consortium and a nitrite-oxidizing bacterial consortium
were enriched and designated AOB1 and NOBI, respectively . In AOB1 and NOBI1, 99.28% and 99.64%
strains belong to Proteobacteria, respectively. Furthermore, the relatively dominant genera in AOBI1 are
Aeromonas (73.00%) and Delftia (9.17%). The relatively dominant species in NOB1 are Aeromonas
(36.66%) and Pseudomonas (30.82%). After 2—3 d incubation in the mineral media, the biomasses of
AOBI1 and NOBI reached to 5.23x10' cells/L and 3.63x10'° cells/L, respectively. When AOB1 and
NOB1 were introduced into artificial sewage with low organic matter (glucose concentration being
0.04 g/L), the depletion of ammonia nitrogen was 95.26% after 7 d, without accumulation of nitrite
nitrogen. When AOB1 and NOB1 were introduced into water from an oligotrophic river (Taizhou city,
Zhejiang province) with aerating (areation rate being 5 L/min) in the lab, and the depletion of ammonia
nitrogen was 94.04% after 10 d. AOBI1 and NOB1 were also together introduced into a 700-meter water
area of the above river, and sewage was still discharged continuously into this river during the testing
period. After 16 d, 49.19% ammonia nitrogen in the above water area were removed. [Conclusion] This
study has enriched an ammonia-oxidizing bacterial consortium and a nitrite-oxidizing bacterial
consortium from oligotrophic rivers, which can together remove ammonia nitrogen in artificial sewage
and oligotrophic river water. This study provides microbial resources and a feasibility of using microbes
to eliminate ammonia nitrogen pollution in urban oligotrophic rivers. It also has a potential application

in implementing the desired goal of “The Beautiful Countryside”.

Keywords: ammonia nitrogen; nitrifying bacterial consortium; ammonia nitrogen elimination
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Figure 2 Removal of ammonia nitrogen and nitrite nitrogen in artificial sewage by ammonia-oxidizing

consortium AOBI and nitrite-oxidizing consortium NOBI1. A: Removal of ammonia nitrogen in artificial
sewage 1 ; B: Concentration change of nitrite nitrogen in artificial sewage I ; C: Removal of ammonia
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Figure 4 Bacteria composition and relative abundance of ammonia-oxidizing consortium AOB1. A: Bacteria
composition and relative abundance at phylum level of AOB1; B: Bacteria composition and relative abundance

at genus level of AOBI.
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Figure 5 Bacteria composition and relative abundance of nitrite-oxidizing consortium NOBI1. A: Bacteria
composition and relative abundance at phylum level of NOB1; B: Bacteria composition and relative abundance

at genus level of NOBI.
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