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Research of antibacterial activity and culturable bacteria
isolate from mangrove rhizosphere soil in Maowei Sea
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Abstract: In order to find culturable bacteria resources and antibacterial activity strain in the rhizosphere soil of
mangrove plants from the Maowei Sea, the rhizosphere soil of five mangrove plants ( Rhizophora stylosa, Talipariti
tiliaceum , Sonneratia apetala, Aegiceras corniculatum, and Pluchea indica) was cultured by enrichment media and then

isolated the culturable bacteria. The culturable bacteria were purified by six different isolation media. The diversity of
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culturable bacteria was analyzed by the 16S TRNA gene sequence information. Antimicrobial activities ( Staphylococcus

epidermidis , methicillin-resistant S. aureus, and Pseudomonas aeruginosa) of the culturable bacteria were analyzed by

disk diffusion method. The results were as follows; (1) A total of 120 strains were isolated from seven rhizosphere soil

samples of mangrove plants which could be classified into 35 families and 47 genera, among which five potential new

species were obtained. The dominant genus was Streptomyces (14.2%). (2) It was found that the crude extracts of nine

strains had antibacterial activity against at least one pathogen. The results indicate that there are abundant culturable

bacteria and potential new antibiotics resources in the mangrove rhizosphere soils from the Maowei Sea.

Key words: mangrove plants, rhizosphere soil, enrichment culture, cultured bacteria, antibacterial activity
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Table 1

Information of collected mangrove rhizosphere

soil samples from the Maowei Sea

S =] B N L4 5 £
BT g e SR
Code of . . Longitude and
Rhizosphere soil sample R
sample latitude

A LUHEHIARBR LS 108°34'43" E |
Rhizophora stylosa rhizosphere soil 21°52'10" N

B SRR IR 108°35'25" £,
Talipariti tiliaceum rhizosphere soil 21°51'38" N

G JURHERARPR 1 108°35'45" |
Sonneratia apetala rhizosphere soil 21°51'37" N

D JURHERAR PR 108°34744" E |
S. apetala rhizosphere soil 21°52'09" N

E AR PR A 108°34'44" E |
Aegiceras corniculatum 21°52'35" N
thizosphere soil

Foo HER AR B 1% 108°34'43" I,
A. corniculatum rhizosphere soil 21°52'10" N

G AR R 108°34'52" I,
Pluchea indica rhizosphere soil 21°52'05" N
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Table 2 Culturable bacteria of mangrove rhizosphere soil from the Maowei Sea

Il # J& T4
Phylum Family Genus Number of species
2 2 i R YR Cellulomonas 1
Cellulomonadaceae Oerskoviaceae BB Oershovia 1
JFE/NEFEEFRL Promicromonosporaceae LFHEHIR Cellulosimicrobium 1
£ HEBREFRF Demequinaceae FH IR Demequina 3
IR Kineosporiaceae EFEE B Kineosporia 1
WAT R} Microbacteriaceae WEWER Agromyces 3
S5 /NTFHE 8 Curtobacterium 3
MATFHE B Microbacterium 4
ERTET] MEREE R Micrococcaceae %5 [CHE Kocuria 1
Actinobacteria JNEAFRTE R} Micromonosporaceae /NEARITE J&E Micromonospora 6
LB REFF Gordoniaceae LB ICHE Gordonia 2
53 BFFAEE Mycobacteriaceae S RCFT R & Mycobacterium 1
R RE Al Nocardiaceae W R KW & Nocardia 2
ZLBRTE J& Rhodococcus 1
HKiti RICH R Nocardioidaceae Marmoricola 1
fhitRECHEE Pseudonocardiaceae LA JE Actinomycetospora 1
BB} Streptomycetaceae BERETE I Streptomyces 17
ST} Bacillaceae TR E AT R Alkalihalobacillus 1
AT R Bacillus 9
MHEFTE B Cytobacillus 1
HEF) ZE AT H 8 Fictibacillus 2
Mesobacillus 1
Metabacillus 1
JERETR ] Priestia 4
Firmicutes Rossellomorea 6
FLZEFLR & Virgibacillus 1
W/IMTE B Exiguobacterium TN TR & Exiguobacterium 2
ZKEMUFT B Paenibacillaceae KM EE Paenibacillus 2
ZhERF L Planococcaceae Metasolibacillus 1
i % BRI F} Staphylococcaceae Hi % ER B Staphylococeus 1
HER R Enterococcaceae WHERE R Enterococcus 1
e B P Fulvimarina 2
Aurantimonadaceae Stappiaceae Roseibinm 1
2T 40 # A} Rhodobacteraceae Salipiger 1
HRFFEE Erythrobacteraceae Qipengyuania 1
TR R Alcaligenaceae FERRAT B Alcaligenes 1
MEHHEFEFF Comamonadaceae Curvibacter 2
A ILIGEE A} Shewanellaceae i LKA BHE Shewanella 7
LA IR} Microbulbiferaceae MU H B Microbulbifer 2
Proteobacteria AR} Enterobacteriaceae ¥ J& Enterobacter 3
A& IEFTF I Mangrovibacter 1
B CECH R Erwiniaceae Z & Pantoea 1
BT R B} Moraxellaceae ANFHEE Acinetobacter 5
LBl Halomonadaceae PRI JE Halomonas 1
IR L Oceanospirillaceae AN I8 Marinobacterium, 1
BRI F} Pseudomonadaceae R E Pseudomonas 5
N E} Vibrionaceae IR Vibrio 4
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Table 3 Potential new species

ERi¥ e LR HAIEFD AR GenBank % 5%

Strain code Sample source Related species Similarity (%) GenBank accession number
GXIMD2799 E Marmoricola silvestris 96.02 0P646774
GXIMD3297 E Actinomycetospora chiangmaiensis 96.61 0P646775
GXIMD2794 F Fulvimarina manganoxydans 95.95 0P646776
GXIMD2807 F Sh%&ﬁn&% . 95.62 0P646777

ewanella mangrovi
S LA B
GXIMD2792 G Marinobacterium zhoushanense 96.96 0P646778
. Je sl A 3 AR A LR B AR BRCIR 2 (AR ZE A
12 S A 2 2 e N
if) Species of bacteria 2013) ,Ekﬁ%%ﬁﬁ%’fﬁ‘i” B/‘J [ﬂﬁkﬁ;@*&;ﬁgﬁ
£ 5 R Y ctinomyoetes B Sk o e R SR 0, AR T
< 30 SR IRk A R P BB Y, DU DR R
£ 25 BRI, B A ) 2 R RS 2 AT I A
%’: ?2 Lo BT 5 BRAIUEAR T 97.00% (4 B Ff, 75 L0
* = BILOIY 4.17% . B FRITHIEFR 2 A 5 5 7
® 5 = BrFR AL SERE AN T NIRRT RN, B L
oHIE M= NE NE NS NS WS oy i rvmmmimmm in 2 mesvms A 32t , i
L1 IR B - R B T3 56 240 2 A0, A2 2 200 T SR T I e

Mangrove rhizophere soil sample

E1 AEFESAMRKRIESIEFINEEMAE
Fig. 1 Bacteria isolated from different mangrove

rhizosphere soils of the Maowei Sea

20 - N LHER A K _
Species of culturable bacteria
5 607 S /TR
& Species of culturable actinomycetes
< 501
°
g 40 -
o - \
R
2 X N &
& 20- \ N N
20l N Y, Y
NSV AN
o LN NN/ 7 XN N
2216E 2216E/10 P7 M7 Am6-1 P3

B g # 2 A Medium type

B2 AEEFESESENHAR S

Fig. 2 Total number of bacteria isolated from different media

Z5,2019) o TR PR XE LUBLALL S0 f i Y
BIRPI R AN R] T  22 1 4 A A R D) R 4
29250, T BUM 23 AR ) D sk G b SRR 58 1

R A A FAR Y TR S R
FIREEB 3 1o A W 04 32 38 RS (Mu et al., 20185 F
M 1845,2019) , HH AT DUIE# A K R AT EE L 1 4
BRI MRS R AN

ABFIETE & E TR Feml -, R 6 Fhor B ks
FRIEX SRR T 3 AS [ M 5 0% £ 4% 40 AR B 1 38
HEAT AN TR A 3 s aliAb, JLARAS 120 Fhan i, SRS T
3R 47 R R EB AR R Z LR 5 M R
45(2018) FRLLZE4E (2019) WS 45 AR, AS[A)
BRI bR B4 R B R PT BE 3R 3 (H i -
MR L- KA BN 263wl 3 845 30 iy
WEFEM R E R, 0 B85 60 Fh A, 5 B
FhELY) 50.00% , G145 7 Fh G M RBR . P3 A1 2216E
BFREEFRFE M ESCR TR E RN PT 85
BE, UL FE LT ARRR R AE B T B UE
ARKFEA AR, IJFTEREREME RS
e AEEFRFEE ,PT IR AE N LR AE P AR PR 1
MY BN S IRk

LR R P AE BB R R R, b AR R
T 245 5 AL (AL H B D AP T IR 0 A T M O R
WR A9 Pl HA IR, b 8 Rk itk
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Table 4 Culturable strains of mangrove rhizosphere soil with inhibitory activity against three human pathogenic bacteria

EIGEEES
Y g 6}[% li%?%% A Bacteriostasis result
solation .
Crude extract Number medium Related species

PA MRSA SE

GXIMD3077 (A) 1 P7 AR R A + + +
Streptomyces hyderabadensis

GXIMD3249 (B) 2 M7,2216E/10 o HE R + + +

Agromyces kandeliae

GXIMD3242 (A) 3 P7 PN A B 5 T + + +
Streptomyces sundarbansensis

GXIMD3684 (B) 4 Am6-1,P7 TR A /NPT + + +

Curtobacterium luteum

GXIMD3699 (A) 5 2216E/10 EIERE o N KON + + +
Micromonospora rifamycinica

GXIMD3699 (B) 6 2216E/10 M. rifamycinica + + +

GXIMD3861 (A) 7 P7 Gordonia didemni + + -

GXIMD3861 (B) 8 P7 G. didemni + + -

GXIMD3241 (B) 9 P7 Ay LG T + + -

Shewanella algae
GXIMD3088 (B) 10 P7 Nocardia arthritidis + - -
GXIMD3297 (A) 11 P7 Actinomycetospora chiangmaiensis + - -

.o+ HIERE, - O SE. KA B ERE ; MRSA. T H AR PG bR 4 85 (0l BR 1A ; PA. Hi SRR BA M T
Note: +. A inhibition zone; —. No bacteriostatic zone; SE. Staphylococcus epidermidis; MRSA. Methicillin-resistant S. aureus;
PA. Pseudomonas aeruginosa.

1. SRR MR 5 2. T P 4P bR B o ARG BRI 5 3. LI AT BRI ; A, AM3 Bi3R3E; B. AMo £ 57 3E; C. HIAE; D. LW
W E. FACRNIE; F. RN A,

1. Pseudomonas aeruginosa; 2. Methicillin-resistant Staphylococcus aureus; 3. S. epidermidis; A. AM3 medium; B. AM6 medium; C. MeOH;
D. DMSO; E. TMP; F. CPFX.

3 3MAGEFRENEEELESERE

Fig. 3 Results of antibacterial activity from three kinds human pathogenic bacteria

B, GXIMD3077, GXIMD3249, GXIMD3242,  —%E [ ) il £F: JH. GXIMD3249 i Bk jifi & %5 1
GXIMD3684 .GXIMD3699 %f 3 F AMKER A (Agromyces kandeliae) , e 7 % BT 2020 4F ( Wang
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et al., 2020) , H Fif A WL ATV B35 14 J7 187 A9 538
GXIMD3699 1 GXIMD3061 7£ 7 Fh & [ 1% 57 He 1)
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