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Table 1  Information of eight mangrove sediments
in Indian Ocean

Sample name  Site name Latitude Longitude
LASH Hut Bay 10°34747. 8"N 92°34°09.4°E
LAS-2 Harbindar Bay 10°33732.5"N 92°33°16. 6"E
LAS3 Chandra nallah 10°46722. 1"N 92°35°12.5"E
LAS4 Dugong creek 10°48743.1"N 92°34°59.9"E
LAS-S South Bay 10°29°61"N 92°21°53"E
LAST Jackson Creek 10°4121"N 92°20°49"E
LAS8 Ogechaiuede 10°49°52"N 92°22°16"E
LAS9 Bumila Creek 10°29°51"N 92°21°04"E

CAHE < SR o AL I 25 0 T 6 s R 20 3L
B R U OB L R R AR TR TER IR TR L AT
Ye g RPL S SR T il TWEEN 80 1A /2 8« 11
Ky g JULEE) S 0 N 85 18 % 100 mg /L ZE0E i 1R
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Table 2 Mean value of isolated actinobacterial

strains from eight samples

Samples Monosaccharide Polysaccharide Other carbon
LAS 1 383 494 511

LAS 2 23 65 91

LAS 3 9 14 10

LAS 4 34 25 33

LAS S 18 10 4

LAS 7 245 378 490

LAS 8 102 175 213

LAS 9 187 208 226
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Table 3 Mean value of isolated actinobacterial strains from different carbon sources
Carbon sources Samples
LASI LAS2 LAS3 LAS4 LASS LAS7 LAS8 LAS9

Monosaccharide Xylose 436 13 9 11 10 278 11 318
Fructose 312 6 2 3 10 209 98 104
Sorbose 318 56 4 98 40 178 9 299
Glucose 362 37 15 17 25 419 172 124
Mannitol 549 3 6 21 6 154 274 42
Rhamnose 321 24 18 51 17 234 45 233

Polysaccharide Lactase 413 68 10 19 15 123 44 266
Sucrose 349 32 0 8 7 351 167 229
Mycose 578 10 2 21 16 614 97 100
Maltose 196 213 9 55 19 411 75 142
Raffinose 363 45 1 23 5 319 61 168
Inositol 496 4 4 10 4 65 257 182
Soluble starch 389 87 6 13 2 512 175 59
Alginic acid 721 16 74 4 7 475 278 312
Cellulose 634 57 3 21 7 209 201 125
Carrageenin 802 116 19 75 13 701 393 492

othercarbon sources PEG 6000 789 3 3 16 3 56 33 169
Glycerol 932 297 4 53 12 836 388 271
Tween80 101 16 5 11 5 397 119 398
Sodium propionate 834 23 12 109 2 761 549 453
Fish protein Concentrate 335 198 2 8 2 577 108 111
Sea tangle 77 6 45 2 0 311 79 176
Agar 11 0 2 0 2 0 0 7
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73 YIM M 10855(JX094804)(7)
Actinomaduraformosensis JICM 74747 (AF002263)
YIM M 11143(JX094809)(3)

YIM M 11327(JQ653130)(2)
Actinomaduramaheshkhaliensis 13-12-50T (AB331731)
YIM M 11219(JX094813)(6)
Actinomadurachokoriensis 3-45-a/117 (AB331730)

99 VActinomadurabangladeshensis 3-46-b3T (AB331652)
08 _I—_YIM M 11072(JQ653120) (5)
96 Actinomadurasputi IMMIB-L-889T (FM957483)
100 r YIM M 11302(JQ653129) (3)
L— Microbisporaamethystogenes JCM 30217 (U48988)

100 YIM M 11058(JQ653119) (1)
52 98 I_[— Nonomuraeaferruginea ITFO 14094 (U48845)
98 YIM M 11019(JQ653118) (1)

100 'Nonomuraeacoxensis JCM 13931" (AB274966)
100 { YIM M 10998(JQ653117) (1)

| | Nocardiopsisprasina DSM 438457 (X97884)

100 |—|: YIM M 11290(JQ653127) (4)
99 Streptomonosporahalophila YIM 913557 (EF4239890)

100 |YIM M 11204(JQ653110) (1)
Micrococcusyunnanensis YIM 650047 (FJ214355)

100 { YIM M 11428(JQ653136) (2)
99 Kocuriapalustris DSM 1192T5" (HQ018931)
T VIM M 10639 (JQ653113) (1)
100 Kocuriarosea DSM 204477 (X87756)

|-8|2_E YIM M 11259(JQ653124) (11)
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10057 Actinopolymorphacephalotaxi 106 22307 (EU438909)

YIM M 11278(JQ653125) (5)
Actinopolymorphasingaporensis IM7744" (AF237815)

] i|—_\r'lM M 11358(JX094814) (7)
Micromonosporakrabiensis MA-2T (AB196716)

100 Micromonosporapattaloongensis TI2 2" (AB275607)
63 YIM M 11293(JQ653128) (2)
— YIM M 10932(JQ653116) (2)

Micromonosporapisi GUIL 15" (AM944497)
100 ; YIM M 10931-1 (JQ653115) (3)
| Pseudonocardiacarboxydivorans Y8T (EF114314)

0.02 100 YIM M 11286(JQ653126) (1)
’ 99 Nocardianova JCM 6044" (Z36930)
o8 4|jL_|:YlM M 10008(JQ653111) (3)
99 NocardiaaltamirensisOFN S177 (EU006090)

95 YIM M 10829(JQ653114) (1)
100 1 Rhodococcuscorynebacterioides DSM 201517 (AF430066)
|| r YIM M 10497(JQ653112) (1)
100 b Dietziamaris DSM 43672! (X79290)
YIM M 11370 (JQ653132) (3)
YIM M 11177(JQ653123) (6)
YIM M 11168(JQ653122) (4)
Saccharomonosporamaring XMUT15T (FI812357)
Saccharomonosporapaurometabolica YIM 900077 (AF540959)
Saccharomonosporasaliphila YIM 90502 (DQ367416)
3 100 L— YIM M 11207(JX094811) (2)
73 Saccharopolysporatripterygii YIM 653597 (F1214364)

97 YIM M 11332(JQ653131) (1)
91 YIM M 11163(JQ653121) (5)
33 Saccharopolysporahirsutasubsp. hirsutaATCC 278757 (U93341)
Saccharopolysporaantimicrobical05 00074 (EF693956)

99 YIM M 11155(JX094810) (11)
6 ‘_| E YIM M 10962(JX094805) (6)
YIM M 10969(JX094806) (3)
|_—Yium 11216(JX094812) (8)
69 Streptomycesmarinus DSM 419707 (AB473556)
Streptomycesaxinellae Pol001T (EU683612)
YIM M 11139(JX094808) (13)

59 Streptomyceshaliclonae DSM 41968 (AB473554)
?E YIM M 11381(JQ653133) (9)
00| YIM M 11415(JQ653135) (4)
56 T YIM M 11391(JX094815) (2)
Marina mesophila SCSIO 102197 (JN006758)

1 ETF 16S rRNA EF FHHERBSRRED B E S BT 2 8 8 5 L5t LR

Fig.1 Neighbour—oining phylogenetic tree based on almost-complete 16S rRNA gene sequences, showing the relationships among representative

69
97

strains and their closely related type strains.
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Table 4  Antimicrobial activity tests of some isolates (unit mm)

. S. aureus DSM E. coli DSM B. subtilis DSM C. albicans DSM A. niger
No. of strains Genus name ' N . . .
30501 30083 3258 24506 IMSNU 31067

YIM M 10918 Actinomadura 1 - - - -
YIM M 10923 Streptomyces - - - 4 -
YIM M 10926 Streptomyces - 6 - - 6
YIM M 10946 Streptomyces - 2.2 - - 9
YIM M 10950 Streptomyces - - - - 12
YIM M 10968 Actinomadura - - - 3 -
YIM M10971 Streptomyces - - 14 2 1
YIM M 10978 Actinomadura - - - 26 -
YIM M 10979 Actinomadura - - 9 1 -
YIM M 10985 Streptomyces - - - 3 -
YIM M 10997 Actinomadura - - 5 - 15
YIM M 11008 Actinomadura 6 4.6 - - -
YIM M 11015 Neisseria - - - - 19
YIM M 11016 Streptomyces 13 12 - - -
YIM M 11017 Streptomyces - - 22 - -
YIM M 11020 Streptomyces - - 1.6 - -
YIM M 11029 Streptomyces - 3.2 10 - -
YIM M 11030 Actinomadura - - 5 - -
YIM M 11036 Actinomadura - - 1 - -
YIM M 11044 Micromonospora - - 1 - -
YIM M 11052 Streptomyces - - 10 - -
YIM M 11055 Micromonospora - 2 18 - -
YIM M 11061 Actinomadura 8 - 34 - -
YIM M 11069 Micromonospora - - 7 - -
YIM M 11078 Streptomyces 2 - - - 17
YIM M 11079 Actinomadura - - 2 2 -
YIM M 11090 Streptomyces - 2 10 6 -
YIM M 11091 Nocardia - - 3 - -
YIM M 11097 Streptomyces - - 4 - 10
YIM M 11111 Saccharopolynospora - - - 12 7
YIM M 11114 Streptomyces - 2.6 - - -
YIM M 11119 Streptomyces - - - 6 16
YIM M 11123 Streptomyces 1 - - 3 14
YIM M 11137 Streptomyces - 8 44 - -
YIM M 11143 Actinomadura - - 33 - -
YIM M 11146 Actinomadura 23 - - - -
YIM M 11167 Micromonospora - - - 38 25
YIM M 11180 Streptomyces 2 - 3 13 -
YIM M 11186 Streptomyces - 4.8 - 2 -
YIM M 11197 Streptomyces - - - 22 3
YIM M 11199 Streptomyces 10 - - 7 -
YIM M 11212 Micromonospora 6 - - - -
YIM M 11213 Micromonospora - 12 - - -
YIM M 11219 Actinopolymorpha 1 - - 28 -
YIM M 11224 Streptomyces 5 12 - - -
YIM M 11230 Streptomyces 1 - 10 - 22
YIM M 11233 Saccharomonospora - - - 17 -
YIM M 11257 Actinopolymorpha - 14 - - 25

YIM M 11268 Saccharopolynospora - 8 - -
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Table 5 The test results of different enzyme producing

activity of the new isolates

No. of test Cell-  Amy- Prot—  Este—
strains Genus name ulase  lase ease rase
YIM M 10960 Micromonospora 12 - 6 -
YIM M 10970 Micromonospora - - 12 -
YIM M 10999 Actinomadura - - 5 -
YIM M 11008 Actinomadura 14 - - 12
YIM M 11035 Actinomadura 6 - 9 -
YIM M 11052  Streptomyces - - 11 -
YIM M 11053 Actinomadura 4 1 - 3
YIM M 11055 Micromonospora 18 - 11 -
YIM M 11069 Micromonospora 17 - - 15
YIM M 11080  Streptomyces - - 7 -
YIM M 11091  Nocardia - 17 - -
YIM M 11111  Saccharopolynospora - - 25 -
YIM M 11113 Actinomadura - - 13 -
YI M M 11123 Streptomyces 21 - 17 -
YIM M 11149  Actinomadura 15 - - -
YIM M 11168 Saccharomonospora - - 2 -
YIM M 11187 Micromonospora - - 9 7
YIM M 11196  Streptomyces 19 - - -
YIM M 11211  Saccharopolynospora - 33 - -
YIM M 11213 Micromonospora - - 10 -
YIM M 11247  Saccharomonospora 23 - - 21
YIM M 11267 Micromonospora 9 - 4 -
YIM M 11268 Micromonospora 22 - 17 -
YIM M 11281  Actinopolymorpha 17 - - 4
YIM M 11290  Streptomonospora 14 - 14 -
YIM M 11296  Streptomyces 15 - - -
YIM M 11302  Microbispora - - 8 12
YIM M 11303 Actinomadura 9 - - -
YIM M 11320 Nocardia - 5 - -
YIM M 11332 Saccharopolynospora 17 10 - 10
YIM M 11339  Streptomyces 7 12 - 13
YIM M 11341  Actinomadura 17 - 21 -
YIM M 11357  Streptomyces 26 3 5 -
YIM M 11367 Actinomadura 21 - 39 -
YIM M 11370 Saccharomonospora - - 9 -
YIM M 11396  Saccharomonospora - - 30 15
YIM M 11402  Saccharopolynospora 13 - - 15
No. : Diameter ofenzyme-producing activity transparent circle; —:

Negative.
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Diversity and bioactivities of culturable marine
actinobacteria isolated from mangrove sediment in Indian
Ocean
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Abstract: [Objective] In order to explore the diversity, antimicrobial activity and enzyme-producing activity of marine
actinobacteria isolated from mangrove sediments in Indian Ocean. [Methods] Eight sediments collected from mangrove
sediments in Indian Ocean were treated by the plate dilution method and spread on 24 isolation media only containing sole
carbon source for energy. Marine actinobacteria were isolated and identified by 16S rRNA gene sequence analysis. The
antimicrobial activity and enzyme-producing activity of isolated strains were further detected by spot planting method
[Results] In total 139 representative strains were selected from 521 isolates, and they were further sequenced and
performed phylogenetic analysis based on their 16S rRNA gene sequences. There were 35 strains identified as potential
novel species. Antimicrobial activity was detected in Bacillus subtilis, Candida albicans, Escherichia coli, Staphylococcus
aureus, Aspergillus niger. Enzyme-producing activity for protease cellulase, amylase and esterase were 36.5% , 26.5% ,
22.4% and 15.9% , respectively. [Conclusion] Diverse marine actinobacteria were discovered in mangrove sediment in
Indian Ocean, which have antimicrobial and enzyme activity.
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