5517 B4 5 W) [ I S = Vol.17, No.5
2021 4E 10 H South China Fisheries Science Oct. , 2021

DOI: 10.12131/20210016 XEHS: 20950780 — (2021 ) 05— 0026 — 08

PUNESES AR 7 B EE LN 2R NI HSR A PRSI

L1 ) = 1 2 = 2
TWE, AEA, £F, k¥ @, AEE,
. 3 —2 . 4 1 4
RXA, % =7, mEAN, LY, FEM
CLYTINEFEE RIS S TREERE, VI iE =ik 2220005 2. VLG R AE S RRE S TREARE
VLI FE s 2220005 3. A BAOM AR R FE A0, 1Tt g5 065000
4 VTINEEE R 2FTERL 22 5K FR24be , VT8 7% o #k 222000 )

FEE: ISR FIXUZ AR AR I A 2R, AN R] DX A8 T P A i rh A B A B 2 B, AR IR
(Vibrio parahemolyticus) . BWIIRE (V. vulnificus). 883KEE (V. anguillarum) I8N, KA BRI E ARG
EUNB BRI, R FHBE I 5 /G RE TR AR IR ZE £ e A0 6 BE A I 2 AR [ T % 40280 (NH,-N) IR
AL (NOL-N) FREfAR HT, i s ELAT BRI o AP Af NH,-N Il NO,-N & A I REIOIE R bk . 25 R,
30 AN USRS TN AR 3 OGS ANTE, e A VE S AR LR KRR S TR RR P-3, X 3 AR
Y RABRMGIVE], b X8y i s, M ERR 5.3 mm. 3 BOLE AR BA —E iR
NH,-N fll NO,-N i, Hibk P-3 RUREMAEMIEGR, 7654 50 mg'L ' NH,-N Fll NO,-N Fsi R skhiii gt 4 d, 4
fiE R 5 0 89.68% 1 94.98% . LILA LS . BRI 16S rDNA JFFI50 4T, s P-3 ATHPELL R
# (Rhodopseudomonas palustris).
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Isolation and identification of vibrio resistant photosynthetic bacteria and

degradation of nitrite nitrogen and ammonia nitrogen

WANG Yuting', ZHOU Rongxiang’, LI Jihong', ZHANG Yao’, ZHOU Tingting’,
CHEN Wencai', PENG Yun’, TANG Manli', MA Guizhen', XU Jianhe'

(1. School of Environmental and Chemical Engineering, Jiangsu Ocean University, Lianyungang 252000, China; 2. School of Food
Science and Engineering, Jiangsu Ocean University, Lianyungang 222000, China; 3. Yongqing County Agricultural and
Rural Bureau of Plantation Technology Extension Station, Langfang 065000, China; 4. School of Marine
Science and Fisheries, Jiangsu Ocean University, Lianyungang 222000, China)

Abstract: In this study, photosynthetic bacteria (PSB) were isolated and purified from marine environmental samples from differ-
ent areas by double-layer plate coating method and scribing method. Vibrio parahaemolyticus, V. vulnificus and V. anguillarum were
used as control. The inhibition of marine photosynthetic bacteria was determined by Oxford cup method, and the degradation of ni-

trite nitrogen (NO,-N) and ammonia nitrogen (NH,-N) by different strains was determined by naphthalene ethylenediamine hydro-
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chloride spectrophotometry and indophenol blue spectrophotometry. The results show that three strains of photosynthetic bacteria

were isolated from 30 sea water and mud samples, and the P-3 strain isolated from the seawater samples of Cheniushan Island in Li-

anyungang had strong inhibitory effect on three kinds of Vibrio, especially for V. anguillarum, with the inhibition zone diameter of

5.3 mm. The results show that all the three photosynthetic bacteria have certain ability to degrade NO,-N and NHZ—N, and P-3 strain

had the strongest ability. The degradation rates of P-3 strain were 89.68% and 94.98% respectively, when being cultured in the medi-

um containing 50 mg-L71 NH,-N and NO,-N for 4 d. P-3 strain was identified as Rhodopseudomonas palustris by morphological ob-

servation, physiological and biochemical tests and 16S rDNA sequence analysis.

Key words: Photosynthetic bacteria; Rhodopseudomonas palustris; Isolation and identification; Antagonism; Aitrite nitrogen de-

gradation; Ammonia nitrogen degradation
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KEFE A 2 g NaHCO;.,
1.1.2 JEE RBIEIMIKE (Vibrio parahemoly-
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Fl BRI SRR R R
A VER A TR B, 418K, C Ml inARIENe; D. pil
JAZRIEK; B ERBEASRIZEK; FOGMNEEK,

Figure 1 Culture medium after enrichment and screening

A. Sea mud of the river empties into the sea; B. Cheniushan Island sea
water; C. Sea mud of Rudong, Nantong; D. Sea water of Qidong,
Nantong; E. Surface water of Gaogong Island, Lianyungang;

F. Sea water of Haizhou Bay.

P2 Bk, MIERHE G4 LI K o B 2R
P-3 HEtk. 3 MEMRMIESFIE R 1. K 2 M
K3, fFELE AR RHE
2.3 SREWEEERT 3 FENE R EER

FEEE P-3 X 3 MR A W HIMER, XT8N 5
(A TR Rl B B d, TR BB P2 ELAR R (5.26+0.03)
mm, Pk P-1. P-2 7E- VAR AT, 2 HAR
RIS LR IR BT, DI 2 R TR 0T R 5 i 5K
WL A A B A RSB ER (& 2. K 4).
24 EEMEERNLAEEE MR NH,-N 71
NO,-N {EKZE

WA T EWOM A 50 mg-L ' NHy-N .

NO,-N [ffsERI, JEIRIRAS M 30 C Kigt 4d,
W2 % TV P W L, e o 1] 0 R AR A e
BE, AERILER 3. 3 ARIAARFE AR A BE IR,
HA B bR P-2 (1 NH,-N FF% 5w (93.39%), Btk
P-3 [ NO,-N Ffif % f 5 (94.98%).
2.5 HEH SR NH,-N #1 NO,-N LA HE
BEHRIEE

MRYEA F MM BEA/E . NH-N HNO,-N [
VRIS 5, Bikk P-3 X5 3 Fhol G B30 /8 Ll &
Xt NO,-N B ok, [RINE X NH,-N AR figt
REEE, ME NN A% NH,-N AT NO,-N #91k:
R RS TR0 5
251 EARENE WRESRLAAREEKR, 4
GRS, RMMRZEE (K 5); %W N 2 RBIPER,
YRR, KR (1.34~1.62) x (0.33~0.59) um,
PR A HEE (8] 6-a); TRER P-3 fEGIRIRSAS
T, KiFRmERa e (F 6-b).
2,52 ARAARRRE  TARE P-3 FEAZERE . BTHL
O E L e S A et . APk, fabE sl
BT, VEITHZR EA S SRR A 22 2R
REJT, ARERI IR E BV E AR s IREM . iR
JBER T . K2R SUK M B S g 5 PRV, R bR
P-3 fg sl SRR A R A e s RN ETR . WL
BRI R B s AP RR A S ME— B IR 5 4 d,

Rl SBERINASEEERAIFEHRE

Table 1 Morphological characteristics of three isolates of photosynthetic bacteria

ks ks [GRLSIZAS PR Y IR RS2

Strain No.  Mycelial morphology ~ Cell size/um  Gram stain  Liquid culture Colony morphology
P-1 SR 1.47x0.83 G- AR B, RS, BIE, Sk
P-2 HRBRAR 1.02x0.23 G- AR WL, g, WY, IROSR, RimAOLHE
P-3 AFTAR 1.49%0.15 G- WL LI, gEEGT, B, RIS

K2 HEERP-UESHRHE S
a. WIKTFHIE; b WHRIEZS.
Figure 2 Morphological characteristics of P-1 strain

a. Colony characteristics; b. Strain morphology.

a

3 ERRP-2JESHFAE ISR
a. TG (159); b. EHRIERS
Figure 3 Morphological characteristics of P-2 strain

a. Colony characteristics (15%); b. Strain morphology.
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Table 2 Antibacterial effect of strains against Vibrios

TR AR

TERTH Average diameter of inhibition zone/mm
Indicator bacteria
P-1 P-2 P-3
R MR — — 2.27+0.04
V. Parahemolyticus
BN V. anguillarum — — 5.26+0.03
BIIRE V. vulnificus  2.40+0.01 — 2.10+0.08

TE: — oM.

Note: —. No obvious bacteriostatic zone.

BRI AL LT, NBHTE, RIE PR P-3 WL

FIFPEmRER (% 4).
RITE MG AR, S8 (A

INUTR RS E T A CF WA R %8 T
) XHEERE P-3 AR SR

TEREOC IS T IR IRLL RS AT
AL EE . LRR B AL AR, RS
WACHIRER , AERABARE T, A5 AIRAKR
Bi; LU R A B BE A Gk, A AR
Eizdh, HARFAERRE R ; ZLREAR
JB R EOE SR, SRR A RIS, AhE

PR AE, W LAR AR R HEA AR A
AN TE K IR, T RR P-3 AEMIEAS . AR B AR LAY
A FAN Y )R AR € N RS EAR (8N o
JE T 2SR A AR AL AR — B, W1 R P-3
REABAMITE (Rhodopseudomonas sp., % 5).

2.5.3 ik P-3 16S tDNA F5)/01 W5 Eibk P-3
) 16S rDNA F:H 751 5 NCBI H Y551 47 L
XF, e I S P TSR AL A v AN [ B AR 1 16S
rDNA J¥%1], KM MEGA 7.0 i RS LK E
R, BERE P-3 (9 16S IDNA 5 22 Wk 7H B L1 AR 200 B
(R. palustris) WA 99.31%, Z5HRILE 7,

3 e

HEFH WA WE AR R g
e R S A, OBRANT, I
BRI, R FLR D, kM
AU AL AR R IE Y 1 720 60 (L 3 e e
RO ZT B TR b, E RS LA XA
(Litopenaeus vannamei) MiEKEE . CIeH 532 3
L ERE S P RS RREYELBAME (R
faecalis). WP EEIR 3 MOLH AREIR AT TR

&4

AN 0 T RO RV L SINTAT (a)

BEHNEE (b) MEIVGINE (o) RIIIERRCR

Figure 4 Antibacterial effect of against V. parahemolyticus (a), V. anguillarum (b) and V. vulnificus (c)

R3 HREFASHENERMIHSE I MERE
Table 3 Ammonia nitrogen and nitrite nitrogen degradation rate of
three marine photosynthetic bacteria

A NH,-N WAHAZ NO,-N
TR
H'e Ii85ie7des Riefife 5 Ii%siaride s Riefife %
Strain No. Concentration/ Degradation Concentration/ Degradation
(mg'L™) rate/% (mg'L™) rate/%
CK 48.78+0.00 — 48.91+0.35 —
P-1 6.02+0.21  87.66+0.42 7.12+1.39  85.44+1.27
P-2 3.22+0.08  93.39+0.16 15.24+0.42  68.83+0.85
P-3 5.03+0.36  89.68+0.73 0.98+0.29  94.98+0.60

K5
a. TR (25%); b, BERHEEZS
Figure 5 Morphological characteristics of P-3 strain

TEBRP-3IE R

a. Colony characteristics (25%); b. Strain morphology.
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Ko  MRP-3HEE YL (a) FIIRKETRY) (b)
Figure 6 Flagella stained (a) and liquid
culture (b) of P-3 strain

WY N6, 52 WA bR E AT,
X —FetEp Sk bk, A BT 3RAELZ
A ARG

ST J& S 7K 7= IR A v — bR WL ) 40 B
JEU EH TR E R RS A LR
ZEHATRE . AT L RS Bk
PUBRIE LB M B X3 A2 TR I o 7K = 8o
BT TS IR o ARS8 b VR LB B A
XoF LA I TR L I R R A0 47 K 1 2 BT B A
HI, S50 e oe s S

S AN AT AR A B NH-N L RS A
(NO;-N) FINO,-N, #H|BEKT . BRKIFEEM
VERI T, BRI 36 SR AR EE 't 2 40 B R BF

R4 FHP3EEENKIELER
Table 4 Physiological and biochemical characteristics of P-3 strain
N5 Reaction
W JFFB G
Parameter %%P-? Escherichia coli
P-3 strain (Control)
JILEE Inositol _ _
FAE Gelatin + _
JRZ W Urease + _
R Lysine decarboxylase + -
A5 2 R WUK it i Arginine dihydrolase + +
AN % Phenylalanine - _
Hi%i W% Glucose _ _
FAIF7{F18¥% Arabinose + +
4 ZFHi Malt dust + .
FriERER Citrate + _

TE: + Bt — Bt R

Note: +. Positive; —. Negative; the same below.

K%, WL (T (Marichromatium gracile)
LTI SKERLTANE (Rhodobacter sphaeroi-
des) B Vb AR AT IR (Ectothiorhodospira sha-
poshnikovii) "7 4 | XA B SCR A A
[Fl, AR B RSB bk P-3 5 g™
FIXIE B A BIF ST 9 TR 128 0 M B A R A

RS ARBEMFEREFERP-3LEHFHE

Table S Identification characteristics of Rhodopseudomonas P-3

LN BIRP-3 ARG ) AR} EARG Gl

Characteristics P-3 strain Rhodopseudomonas sp. Rhodospirillum sp. Rhodomicrobium sp.
IR/ Cell size/um (1.34~1.62) x (0.33~0.59) (0.6~5.0) x (0.4~0.5) 0.8~1.5 (2~2.8) x (1~1.2)
Hi22 [CYe 8 Gram stain G- G- G- G-
W{AJEZS Strain morphology FRIR HILEATIR BRI YRIRIE Atk
JREDCIERE 37 Anaerobic lighting culture colour Wt et FARGE Y il RLLBLI A
HE PR A, Anaerobic growth under light + + n n
FIFH %58 Utilization of glucose _ _ _ _
WLEE Inositol - -
5% Habitat {528 Wk | HERAE L K WRACHIEEK
B Gelatin + +
FrEREN Sodium citrate ¥ n i _
JB% Denitrifcation + " _ N
H#IE Flagella Wk Wk Wk JiA

e G- FZRPME; = SRR, FORREITE.

Note: G—. Gram-negative; +. Some were positive and some were negative.
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CP058907.1 VHFEAA M TE Rhodopseudomonas palustris

60
100 —|: CP001096.1 VHFLA M E Rhodopseudomonas palustris

42 L P-3p#k Strain P-3
24 NR 112912.1 VA FLAR A Rhodopseudomonas palustris

— AB689796.1 {HPELLEL LIS Rhodopseudomonas palustris
21 41871 R B Rhodopseudomonas palustris

54 [ AB498821.1 BEFLLEH IR Rhodopseudomonas palustris

34 L—— EU252494.1 £L{8 S0 R Rhodopseudomonas sp.
LC221829.1 [LERZ AR MU Rhodopseudomonas pentothenatexigens
AF184625.1 JREFA AR MR Rhodopseudomonas palustris
AF184626.1 {BEFA AR 0 Rhodopseudomonas palustris
D89811.1 VEFLLAR AL Rhodopseudomonas palustris
] _|: AB250613.1 {BEFL BN Rhodopseudomonas palustris

12

JQ863308.1 VHFLL UM Rhodopseudomonas palustris

F7  JHETFP-3bkAI16S IDNAKE P FFRIMIEL I R G K& B
Figure 7 Phylogenetie tree of P-3 strain based on 16S rDNA gene sequences

Lo AN E I | BRI CQVYT,
GRS [ B v E 19 NH,-N Fl NO,-N ek %
SRR 35%~96% Fil 46.850%~99.998%; XII Rk
ARV BT S A it 398 A3 B 1 BT AT
T LG, B NHAN AR 55 R 65.71%,
XF NO3-N HFEALR Ny 95.58%, T HIHFF £
A ST TE SR KA NH,-N R 4 R £k W e vh %%
T EEEM.

AR 73 B T e 15 2 (W B Bk P-3 76 NH,-N
NO,N TN 50 mg' L B, %F NH;-N F1 NO,-N
(R R 0 113K 89.68% F11 94.98%, [l Fisf Xef il v 1L,
PR AR A AR Y B e, AR
HIIRE, FIRIEAERIT &N AT
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