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Table 1 Recipe of media for actinomycetes isolation

gk FEES HoAt e

AGG AIAPEVERD10.0 g, Hii%5H%1.0 g, T4110 mL SAAERT 10 mLBIE14.0 g, K27 7K1 000 mL, pH7.2~7.4
M7 BERFAREUNS.0 g, L-RACEEN1.0 g, Hili10 mL ZAEAER10 mLEE14.0 g, £BF 7K1 000 mL, pH7.2~7.4
P7 LB /20.5 g, L-RI T4 BER1.0 g, Hili10 mL HAEAER10 mLEE14.0 g, £BF /K1 000 mL, pH7.2~7.4
M10 AIAMETERS 1.0 g, KIHIK 0.5 ¢ HAEAER10 mLEE14.0 g, £BF /K1 000 mL, pH7.2~7.4
M4 L-RITABEREL.0 g, HE0ES.0 g, HH6 mL HAEAER10 mLEE14.0 g, £BF /K1 000 mL, pH7.2~7.4
M5 TFHRES.0 g, ITERR1.0 g, 32 20 mL B0 mLEE14.0 g, £BF7K1 000 mL, pH7.2~7.4
M9 WER1.0 g, Hile mL ZAEAER10 mLEE14.0 g, £EF 7K1 000 mL, pH7.2~7.4
P3 HEF320.0 g

AR 10 mLIFAR14.0 g, 585 F7K1 000 mL, pH7.2~7.4
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ZnS0,-7TH,0 0.001 g, =& F7K10 mL,
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Fig. 1 Phylogenetic analysis of actinomycetes from mangrove soil based on 16S rRNA sequences

100




% W 43 %
x2 AMMETERLENS®
Table 2 Distribution of actinomycetes from mangrove soil
H Bt & LS G L
S E SR BhERE JE Kineococcus 7 1
VU Z IR JE Quadrisphaera 1 1
MERE H [A17R e A L W5 TH 4 B B Janibacter 2 1
AR SR H B Brachybacterium 19 2
SEFFRFRE 45 KT )& Brevibacterium 3 1
SR/ R YR Cellulosimicrobium 5 1
A4 AR KWL 8 Demequina 14 1
AT R %5 /N 8 Curtobacterium 167 5
HERE T Agromyces 20 1
W )& Microbacterium 37 8
THERTR Z TR @ Kocuria 1 1
TEKRER JE Micrococcus 18 1
I FFER & Paenarthrobacter 1 1
BT FT B & Pseudarthrobacter 4 1
/NI H /NS R} P3N B 8 Couchioplanes 1 1
/NS B Micromonospora 9 3
HEI 7 A 1R & Plantactinospora 1 1
SRR E Wik KR % [CH & Gordonia 25 5
21 BRE 8 Rhodococcus 21 2
IRATRRE BT E B Mycobacterium 6 2
Mycolicibacterium 24 6
NIRFFIE H FUR IR KILA e B Marmoricola 4 1
J&i#i-R [WIE B Nocardioides 36 P
HERE I H HERE R BERE I E Streptomyces 18 14
5r Streptomyces Rhodococcus
Quadrisphaera Pseudarthrobacter
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Nocardioides ® Mycolicibacterium
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Fig. 2 Quantities of species isolated from different media
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Table 3 Bacterial diversity isolated from different media

gtk
AL

AGG M10 M4 M5 M7 M9 P3 P7

BIREL 34 73 53 108 27 24 72 53

BIREL 5 16 13 11 10 5 24 14

BR %L 5 12 9 8 8 4 16 12
Shannon-Wienert§ #{ 1213 2202 2.068 1.693 2262 1.457 2.776 2.107
Simpon? 4 0.647 0.849 0.817 0.769 0.832 0.733 0.910 0.804
Pielout§ %t 0.344 0.513 0.521 0.362 0.686 0.459 0.649 0.531

LT R AR (M35 20)
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- : .
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Fig. 3 Renderings of enzyme activity in some actinomycete
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Fig. 4 Enzyme-producing activities of 56 actinomycetes
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it . LT 5T T R A S G 25 Ak T T P 1 Rk T R O )
12 Bk 25 Bk 36 Bk 17 BR. 24 BEL 2 B 4 kR 5 BRFN
58k, BHMEZ 518 19.05%. 39.68%. 41.27%. 26.98%.
38.10%. 3.17%. 6.35%. 7.94% F1 7.94%.,
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IR AT e — ol B L 28 A (B R A W B R AR (1Y
JE AR, e e A L R L i ) 4 T R v
Y E R R . SRR, B 2002 47, B AN
Yy T R A A P W i 22 000 F, HirR 70% K A
LR TR, 20% S H B, 7% i ZF R E 4, 1%~2%
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Table 4 Enzyme-producing activities of 56 actinomycetes
PR
R R (£
o WAMER 4R EOR SR JENEE LTI SRR I R
E20 80 2FNRAE

Agromyces - - - - 1 1 - — _ _ 1
Brachybacterium 2 - - - - — - - — _ 2
Brevibacterium 1 - - - 1 - - - — _ 1
Cellulosimicrobium - 1 - 1 1 - - - - - 1
Couchioplanes - - - - - — - - — _ 1
Curtobacterium 1 4 1 4 4 5 - 2 1 1 5
Demequina - 1 1 1 1 1 1 - - 1 1
Gordonia - - - 1 3 - - - _ _ 3
Janibacter - - - - 1 1 - - — 1 1
Kineococcus - - - - 1 - - - - _ 1
Kocuria - - - - 1 - - - — — 1
Marmoricola - 1 - 1 1 1 - - 1 - 1
Microbacterium - 3 2 3 4 2 1 1 - 1 5
Micrococcus 1 - - - - - - - - _ 1
Micromonospora - - - - 2 1 - - - _ 3
Mycobacterium - 1 1 2 1 - - - — - 2
Mycolicibacterium - - 1 1 4 - - - — - 6
Nocardioides - 1 - 1 - - - - - - 2
Paenarthrobacter 1 - - - 1 1 - - - — 1
Plantactinospora 1 1 1 1 1 - - - 1 — 1
Pseudarthrobacter 1 - - - - — - - - _ 1
Quadrisphaera - - - - - 1 - - — _ 1
Rhodococcus 1 - - - 2 - - - - - 2
Streptomyces 3 5 6 9 6 10 - 1 2 1 13
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Biodiversity and functional enzymes of actinomycetes isolated from
mangrove soil in the Maowei Sea, Guangxi

LiFei', LiZhe?, Hu Wenjin’, Huang Shushi?, Liu Jingjing*, Huang Yuanlin?, Wang Qiaozhen?, Pan Xinli?

(1. Guangxi Key Laboratory of Maine Environmental Science, Guangxi Academy of Sciences, Nanning 530007, China; 2. Guangxi Key
Laboratory of Marine Natural Products and Combinatorial Biosynethesis Chemistry, Guangxi Academy of Sciences, Nanning 530007,
China; 3. National Engineering Research Center for Non-Food Biorefinery/State Key Laboratory of Non-Food Biomass and Enzyme Tech-
nology/Guangxi Key Laboratory of Bio-refinery/Guangxi Biomass Engineering Technology Research Center, Guangxi Academy of Sciences,
Nanning 530007, China; 4. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The purpose of this study was to investigate the diversity of actinomycetes collected from the Maowei
Sea Natural Reserve of Mangrove in Guangxi, and screen the functional enzymes activities from these actinomy-
cetes. Actinobacterial diversity of Mangrove soil was studied by culturable method and phylogenetic analysis based
on 16S rRNA gene sequences. Ten enzyme active substrates were selected as indicator reaction. Activity for func-
tional enzymes was tested by inoculating single colony method. Total of 444 strains of culturable actinomycetes
were obtained from mangrove soil environment, they were classified into 63 species, 24 genera, 13 families and 6
orders by 16S rRNA gene sequence analysis. The three strains of them was potential new species. Streptomyces sp.
was the dominant genus. Among them, 56 strains were screened with at least one or more enzymes activity. The
total positive rate was 88.89%. And two enzymes activity at least could be screened from the 31 strains. And the
dominant strains capable of enzyme-producing were of Streptomyces sp., Microbacterium sp. and Curtobacterium
sp. Our results showed that in the Maowei Sea Natural Reserve of Mangrove soil, there existed a higher diversity of
culturable actinomycetes, and there are large numbers of unknown actionobacterial groups here. These actinomy-

cetes have the abilities to produce excellent functional enzymes.

Key words: Guangxi; mangrove in the Maowei Sea; soil; actinomycetes; functional enzymes
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