Advances in Environmental Protection FFiE{%47 Ri#S, 2021, 11(3), 506-513 Hans )0
Published Online June 2021 in Hans. http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2021.113056

R R BRI Tk X a7k e J i = PRAE
i) nE TR

# #, BREE, Fus

"REER—RIOREAHRATR, K
PR BT ARSI EALE b, K
b B N AR I ZE B 552 b, K
Email: “xjingli@126.com

ks Hi: 20214F4H30H; FHABEM: 20214F6 H1H; KA HM: 20214F6 H9H

=

MR, BE. 28, REREABRRBEERBIRERN R REBEEN-1. N-2. N-3FIN-4.
ARE AR E HR BRI KT 60%, BRBEREIRT70%. KA 16S rDNALS & A B AR AR
B T 455 A& A BIERE & Paracoccus versutusf Paracoccus sp., {25 i J& Pseudomonas sp.,
A Bacillus sp.. JBEH SRS EK . MEVMEFFEYFIRESASMENE 7], ¥ino.8
g/m3RERMBEIMERREAKEF, FE. HE. BE. BB K CODMFRZES 5 N84.6%. 83.4%-
81.4%- 87%M42.2%. KFEHBHEILFE, XZIGB 3838-2002 1 VIHFEAKKFIHEIT.

XA
RIEVCRBEE, 8, fHik, 16SrDNAKE, MAMEAHIF

Isolation and Identification of Denitrifying
Phosphate-Accumulating Bacteria and Study
on Removal of Nitrogen and Phosphorus in
River Water

Nan Qiao?, Yunxia Duanz?, Xiaojing Li3"

1Tianjin Tisunlteace Technology Co., Ltd., Tianjin
*Tianjin Academy of Ecological and Environmental Sciences, Tianjin
*Naval Logistics Academy, Tianjin

AR

EH M Fim, BomiE, ZE0RER. RS IL R R A I %k MO T K AR R 2 R R IR T ). FRBEAR PRV, 2021,
11(3): 506-513. DOI: 10.12677/aep.2021.113056


http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2021.113056
https://doi.org/10.12677/aep.2021.113056
http://www.hanspub.org

Tl 5

Email: “xjingli@126.com

Received: Apr. 30th, 2021; accepted: Jun. 1% 2021; published: Jun. 9th, 2021

Abstract

Enriched and isolated by Candle Jar Culture method and screened based on phosphate reval test,
nitrate reduction test together with metachromatic granules and PHB granules test, three DNPAOs
strains with high efficiency of nitrogen and phosphate removal rates were obtained, which were
strain N-1, N-2, N-3 and N-4. When every strain was cultured for 48 h in nitrogen-rich and phos-
phate-rich liquid media, the nitrogen removal rates were more than 60% and the phosphate re-
moval rates were more than 70%. Based on morphological, physiological and biochemical charac-
teristics combined with phylogenic analysis of 16S rDNA sequences, 4 strains were identified as
Paracoccus versutus, Paracoccus sp., Pseudomonas sp. and Bacillus sp. Mixed bacteria and ad-
sorbed filler such as, fly ash, microbial nutrients and other substances were mixed to form micro-
bial compound preparation. The optimal dosage of 0.8 g/m3 of microbial compound preparation
was added to the simulated river water body. The degradation rates of ammonia nitrogen, nitrate
nitrogen, total nitrogen, total phosphorus and COD were 84.6%, 83.4%, 81.4%, 87% and 42.2%,
respectively. Water quality improved obviously. The water quality stably met V class of surface
water quality index (GB 3838-2002).
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Phosphate Accumulating Organisms, PAOs)7E 1993 4 Kuba [1]8Zh & imik ., M, ERI2=E G
X} DPAOs HHATHETT, SJfaE[2)fEsLinZdid 7 By ik s 2] 4 AREAR D) S AU A S 1 . 2= 55 2 [3]
W R BSOS B 1 AE K SRR E . pH (E. DO WRE . MRELLLERZ A L. sk [4)Ead N Tig/K
ik T EM R SR 2% 1 . SAE SR SRBEEORAHLL, DPAOs BB 78 A B IR $h S5 B AF N i+ 32
PRI, [R5 58 S R A (e Z80) A 2 W el (Bl ) 1, 49 2 7K r )l SR B A 4 i P DA SR IR 2k 1) T
FABAE[5], R, SO AN Bt AR B S i A it 25U I 75 it W Bl ) I 7 e <L HL AR B2/ S5 R [6] [ 7],
T RCA A HI K A DA B R ST R Fe # el BB AT IR, B AT DPAOS. i H =2 ) FH 1 il 57 A
R R 2 A PR TR AR B B 07 T I LA il . AT DR R HES IR YE . I 351K
PERFE, SEFR iRk R A SR vk, B R TR MEE . A RHERT TR 16S IDNA %5E 17
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A A 7R S T /K A A U 1) 22 R [8]

DOI: 10.12677/aep.2021.113056 507 SR AT T


https://doi.org/10.12677/aep.2021.113056
http://creativecommons.org/licenses/by/4.0/

Tl %

2. BRI A
2.1 JERIR A

BAT I I LR NS IR B, KA A, ORGSR, e, ks, POE SN
fF, W 1 FrR. A By C D4 AMHIEIR/NEITEBLRE B I Nids, NN/ A: 0.7*0.4*0.5
m, AROKEAN 045 m, KiiEREAN 15 Lh, KIFREE] 7 do 8P NAHE R /N 1) RS2 AU 1E
BEK I BT LE 528 . AL B. C. D IUEREF, AL B. C. D 0B niEME 47 0.4 g/m. 0.6
g/m®, 0.8 g/m®, 1 g/m®., MEBE MG —MRNE, MAEMREHRANRNE, BEEERES, &
AR A RIS R BRI 5T, AKAE RN = pod i vas i E N KR

K
| | b
Jﬁ#%%_+ g
A
BEKFE /\
| 3K
. 4> »>
HEAK %&{% B
H7K
BEKIE
| Lk >
it C
BEAKEE /\
HEKAE
— X | K .
RS e
R A

KA

Figure 1. River model reactor
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2.3. A&

231 REARBERSBESMiE

B 10 g EJRFES, AU 90 mL AL 7> B REIRAE, JRA1JA BTSRRI 28'CHAERIR 5 d Ak T
S R TR, 5 d 5, AL BRI R, DA RRIRE 107°~107° £%
WREIRAT T = SRRt b, FRERATHEAT 708, 28°CRETVA[10]H557 7 d JaBkia . PRECT b AN [FIFE AL
IR AT PRI 88, R 2 I, BRI R DU SRR, 28°CHE IR 3~5d.
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2.3.3. IRERBENNE

I & W TR AL I KNO3, f# NO;-N %84 100 mg/L, Bopk s B0 Wi I3k, SR 9% 48 h J5 il
5€, NO;-NN FIPOY -P & EAML, HHEBMARMERERR. NO;-N. POY-P . HBE(TP). HEE(TN)FIZ
ZU(NH3-N) /K i fabnds CORFIR K MMM 7530 5 4 R TRTII[12] o & AN E0HE 25 94T S BT 1
(EECE=I

2.3.4. EERESHUEREEYE WIFEHAR
10 E SRR IR S NI B R I B VR RFAE, X B AR EEAT — R A8 M A B AR AL 26 [13], WIS HiE
BRI 7 7

2.3.5. YHE 16S rDNA %38 R 5l E

Y DNA $2HCR A b5 B 2850 A a5 R 24 DNA MBI A, 40 16S rDNA Gl 514 Fi 5]
) (5’-AGAGTTTGATCTGGCTCAG-3") il '~ Jii 51 ¥ (5’-AAGGAGGTGATCCAGCC-3) 4™ 44 B £k 17 16S
rDNA. PCR #1414 (50 uL): 5 uL 10 x Buffer (% Mg?"). 4 uL 10 mmol/L dNTP. 1 uL 5 U/uL Taq fi§. 2.5
pL 10 mmol/mL b5, 2.5 ul 10 mmol/mL "R 514 34 ul ddH,0. 1 uL #H DNA. PCR J B 564y
95°C 5min; 95C 30s; 55°C 30s; 72°C 90, 30 MEH; 72°C 10 min. #3511 16S rDNA 4lifk 5 PCR
FEYRERES] pGEM2T #ifk b, FeWikdb mt SEVEVIBAR AT . MIASHF 51425 3] GenBank Jf-7£ [H fr
AW ARAS B 0 (NCBI) B4R PE (http://www.nebi.nlm.nih.gov/) 3347 FE 51 [ 351 404, 18 ClustalX1.8
BAF5 M GenBank 4 e HH3RA311 16S IDNA JPHIRHT 2 P A LA, B e 08 1) 7 A [14]
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N-1 & DR, EWAGESE, LN, L%, &, JEt, BEOgeR, FERH.
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Table 1. Physiological and biochemical characteristics of the strain
= 1. A EIRKAVE IR A LHFE

iH N-1 N-2 N-3 N-4

ER e ) G G G G
Tl + + + +
E=Ra + + + +
A R K AR - - + +
TER K iR - - + +
BRI V.P - - +
FREELT + - -
WAL =4 - - - -
g DR S 6 + - - -
B ER S + + + -

3.1.4. B#kE) 16S rDNA EEFFIMREMEE

PATE PR N-1.N-2.N-3 F1 N-4 ) DNA Jytbihic, 348 Bk 1) 16S rDNA A ¥ 51, 7375145 214 1376 bp,
1379 bp. 1478 bp A1 1452 bp =411 16S IDNA A B . #H 75 4 F4% GenBank, ¥¥iZE, I 5%dEFE
7413347 Blast Ebxf, 3 N-1. N-2 541 548 fI Bk Paracoccus versutus A1 Paracoccus sp.[AlJ 1% 99%.
N-3 741 5 {5 # i B & Pseudomonas sp. [P 99%. N-4 /551 54 54T # Bacillus sp. [P 99%.

FRAE S0 B (1) V& TS DU AR B AR A SR IR 25 3, 456 O W4HEE R 458 T [16]BA K (A ZH T %
ETMY (5 8 hi) [10]FAH%H&, N-1 F1 N-2 iy Paracoccus versutus F1 Paracoccus sp., J& T #48 Bl Bk
J&, N-3 4 Pseudomonas sp./& T i 1% )&, N-4 Jy Bacillus sp.J& TR HEAT 1 o
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DVURK T IR A B 20 B BEeRh T LB B533E, 76 30°C. 140 rpm/min (FE K _Ed s 9%, USC8E #1445
AWK E L, EET L1 ER BT, 7£30°C, BKFy K. &1 NO;-N & & 100
mg/L, POY &N 13.65 mg/L. SZEGMAFEFE N-1. N-2. N-3. N-4 MEATH7E 24 hy 48 h A1 72 h )
OD B W.1¥ 2. 7£ 48 h f 44 OD B e imy, [5]F IUE Mt ZURR B RE 77, 4 BR TR IR & B IR I U3 300 8 73%.
78%. 69%. 68.9%7%1 84.3%, KT 60%, FRiEZ7379 78%. 81%. 72%. 73%7H1 86.3%, KT 70%
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Figure 2. Concentration of denitrifying phosphorus-accumulating bacteria over time
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Figure 3. Nitrogen and phosphorus removal efficiency of denitrifying phosphorus-accumulating bacteria
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BT 1A, AHEKAEE R, % TN TP 1 COD 474, | 4 af A, BEEME
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& TN, TP LLKZ COD E£BZE 58 84.6%. 83.4%. 81.4%. 87%A1 42.3%. & & & TN. TP
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Figure 4. Effect of microbial compound on degradation of river water quality

4. WEME & FIRAE K RFERER

4, &5ig

AHTFUE L 7 B TS 2 7 BAT B BRI RCR 0 OB R B s AU 2 AR e B

AR EK B4 J& Paracoccus versutus, Paracoccus sp., B H.ffiTE Pseudomonas sp. FAl AT 4 Bacillus sp.. i
G5 2 PR R K PR BV DA E TR SR R A R AE Y A R, SRIR AR,
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