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Abstract : In the last few years, Actinomycetes have been extensively studied in several 

underexplored environments, niche, and extreme habitats in various regions across the globe. 
Yet, there is no report regarding isolation of actinomycetes from the coastal waters of 

Malaysia. Given that marine environmental conditions are extremely different from the 

terrestrial environment, it is logical to opine that marine actinomycetes might be potentials of 
producing novel bioactive compounds of invaluable medical values. This study aimed at 

collecting and screening marine sediments from the coastal areas of Johor, Penang and Melaka 

coastal areas of the peninsular Malaysia. The antibiotic activities of the isolates were tested 
against Escherichia coli, Staphylococcus aureus, Vibrio cholera, Vibrio parahaemolyticus, 

Aeromonas hydrophillia and Pseudomonas aeruginosa. Fifty samples were collected from 

these locations and screened for actinomycetes, out of which 11 isolates coded as M1,M1, 

SDJ-1, SDJ-2,P1, P2,P3, SDJ-8, SDJ-9 and SDJ-10 were obtained on starch-casein agar 
media, However, out of the 11 isolates, only four isolates showed significant antibacterial 

activity against both gram-positive and gram-negative bacteria. Further studies were carried 

out with the most active isolate, SDJ-10. The results showed thatStarch casein Broth (SCB), 
28

o
C and pH 7 were themost suitable for SDJ-10. The production of antibiotics began after 24 

h reached maximum at 72 h. Ethyl acetate: methanol at the ratio of 6:4 were found to be the 

best for TLC using silica gel.Seventy two compounds were detected from the ethyl acetate 

extract of isolate SDJ-10 using GC-MS analysis while 4 peaks were detected in HPLC 
analysis. Based on the findings of this study, it was concluded that the actinomycete isolated 

in this study has the potential to be developed as effective antibiotic. 

Key words : Antibacterial, bioactive compound, HPLC,GC-MS, Marine actinomycetes. 
 

Introduction 

The marine environment which covers about 70% of the earth‟s surface also have 95% of its tropical 

biosphere representing 34 of the 36 phyla of life and thisoffers fascinating variations in biodiversity higher than 
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that of the terrestrial environment

8
.The marine ecosystem produces variety of natural products from verse 

structural classes that exhibit activity against several disease targets
8
. Marine organisms are known to be a rich 

source of structurally innovative and biologically active metabolites of verse advantages
13

. Recently, studies 

have also suggested that some bioactive compounds isolated from marine organisms have anti-microbial, anti-

fungal or anti-inflammatory and other beneficial pharmacological activities
3,5 

Actinomycetes on the other hand are Gram positive bacteria normal existing in soils and sea sediments. 

The name „Actinomycetes‟ was derived from the Greek words „aktis‟ meaning “a ray” and „mykes‟ meaning 
“fungus”. These two organisms form the initial observation of their morphology. They were originally 

considered to be an intermediate group of organism between bacteria and fungi, which are now recognized as 

prokaryotic organisms
16

. Actinomycetes are now known as antibiotic producers, being the source of three 
quarters of all known products. They are highly prolific and can produce numerous antibiotics and other class of 

biologically active secondary metabolites. They cover about 80% of total antibiotic products
16

.
 

It is now indisputable that new therapeutic agents, notably antibiotics, are urgently needed to mitigate 
the ever increasing spread of antibiotic resistant pathogens which are already causing life threatening diseases 

undermining the viability of health care systems 
23

. Owing the verse potential of actinomycetes, increasing 

attention is currently being given to its isolation and characterization from poorly researched habitats in the 
thrust of discovering new natural products that can be developed as newer effective therapeutic 

agents
4
.Actinomycetes are gram-positive prokaryote with high guanine plus cytosine content of higher than 

55% 
24

. in their DNA. This organism has been recognized as sources of several secondary metabolites, 

antibiotics, and bioactive compounds that influence microbial growth
8
. They have filamentous nature, 

branching pattern, and conidia formation, which are not different from those of fungi
5
. 

Media optimization has been shown to be a crucial factor in the production of bioactive compounds, 
seeing that proper nutritional composition guarantees the expression of actual genes and triggers the essential 

metabolic pathways 
1
. It is upon this background that media optimization has been shown to play a key role in 

isolation of new organisms through culture 
3
. 

Even though several studies have documented the potentials of actinomycetes as antibiotic producers 

from different regions across the globe, such studies are limited in Malaysian coastal waters. We hypothesized 
that actinomycetes isolated from Malaysian coastal waters could be a potential of generating newer antibiotics 

that could be effective against even some of the multi-drug resistant bacteria in our environments. In view of the 

large geographic variation, there is huge variation in sea sediments and their contents in Malaysia coastal waters 

and hence it is probable that the distribution of antibiotic producing actinomycetes could alsodiffer from those 
isolated in other regions of the world. This study was conducted to screen the antibiotic producing 

actinomycetes from different locations in Malaysia coastal waters 

Materials and Methods 

Collection of marine sediments 

Samples of marine sediments used in this study were collected using core sample from the coastal 

regions of Johor,Penang and Melaka in Malaysia. The sampled sediments were of varying colours ranging from 

brown to black and were of sandy texture 

Isolation of SDJ-10 

Actinomycetes were isolated using soil dilution plate technique on starch nitrate agar medium, starch 

casein agar medium, Chitin agar medium and glycerol glycine agar medium. The plates were incubated for 15 

days prior to determination of the number colonies. All the media used contain 50% sea water which were 
supplemented with Nystatin 50 µg/mL and Nilidixidic acid 20 µg/mL for the purpose of inhibiting bacterial and 

fungal contamination respectively. Selected colonies were further purified using streak plate technique on starch 

casein agar slants. 
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Screening for microbial activity 

Antimicrobial activity of the isolates were preliminarily evaluated using cup plate method
6 

against 

selected bacteria species. These bacteria included Escherichia coli, Staphylococcus aureus, Vibrio cholera, 

Vibrio parahaemolyticus, Aeromonas hydrophillia and Pseudomonas aeruginosa. Following the preliminary 
screening of the isolates for their antimicrobial activities, the most active isolates were selected for further 

evaluation. 

Selection of suitable medium 

The test media selected were marine broth (MB), nutrient broth (NB), Tryptic soy broth (TSB) and 
Starch casein Broth (SCB). The seed inoculum for each of the medium were transferred at 10% level into 100 

mL of the medium contained in 25o mL conical flask. The seeded flasks were incubated in shaker incubator at 

200rpm for 5 days at 28 
o
C. 

Temperature and Ph 

The optimum temperature for the productivity and growth of the strain SDJ-10 was determined through 
inoculation of the organism with starch casein broth and incubated at 200, 240, 280, 320, and 38

o
C for 3 days 

on a shaker incubator at 200 rpm
7,10

. Following the incubation period, growth and production of antibiotic were 

determined as described above. Optimum pH was similarly determined via adjustment of the pH of starch 
casein broth to varying pH values such as 5, 6, 7, and 8. The pH values were adjusted using 0.1N NaOH and 

0.1n HClprior to sterilization
7,10

. The incubation was performed at 28
o
C for 72 h at 200 rpm on a shaker 

incubator. Growth and production of the antibiotic were determined as described above. 

Time course study of activity by shake flask fermentation 

Starch casein broth was employed in preparing the seed inoculum. Three 250 ml flasks were used. To 
each of the flask 100 mL starch casein broth of pH 7 were added and the flasks were seeded with 48 h seed 

inoculum at 10%concentration. The flasks were then incubated at 28
o
C in shaker incubator at 200 rpm. The 

study was performed for 6 days. For each day, 10 mL of the culture was withdrawn for the determination of the 
packed cell volume (PCV) using centrifuging at 4000 rpm for 20 min. The supernatants were collected and 

subsequently subjected to agar diffusion assay using cup plate technique against Staphylococcus aureus to 

evaluate antibiotic production
6,21

. 

Thin layer chromatography and bioautography 

The obtained concentrated ethyl acetate extracts were subjected to TLC using ethyl acetate:hexane at 
the ratio of 6:4. Direct bioautography using Staphylococcus aureus as marker organism were performed for 

localization of antimicrobial substances
17,22

. 

Column chromatography 

The concentrated ethyl acetate layers were loaded on to the column and were then eluted using 
dichloromethane while the polarities of the mobile phases were gradually increased via addition of ethyl 

acetate
16

. All fractions obtained were individually checked for their purity using running thin layer 

chromatogram along with crude extract as reference in a different lane. 

Screening of Bacterial metabolite extracted with GC-MS  

Isolate SDJ10 which was selected based on its performance, was placed in a conical flask containing 
500 mL TSB broth, and incubated in a shaker incubator at 250 rpm and the temperature regulated to 28 ±2°C 

for 7 days. Following the 7 days incubation, the staling substances were subjected to filtration through filter 

paper. Following filtration, the mycelial mat was carefully collected and crushed manually, using methanol in 
pestle and mortar. The crushed product was vortexed for 30 min. after which it was centrifuged at 20,000 xg. 

The supernatant was harvested while the compounds present in the filtrates were analysed by GC-MS.This 

technique enables the detection of key compounds having antimicrobial activity. From the Streptomyces 
extracted by ethyl acetate,10 μl was directly inoculated into the port of injection of gas chromatograph(Agilent 

Technologies 7890A GC system) straightly combined with a mass spectrometer system (Agilent Technologies 
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5975C inert MSD with Triple-Axis Detector).The gas chromatography was operated on an Agilent DB-5MS UI 
GC column, 30 m x 0.25 mm, with 0.25μm film thickness of 5%-phenyl methyl polysiloxane. Helium was 

employed as the transportation gas. The temperature command was adjusted with an initial temperature of 50 
o
C 

for 2 minutes, then 6 °C/min to 280 °C for 10 min with a flowing rate of 1 mL/min while the Run Time was 

50.333 min. The MSD Chemstation was employed to determine each of the crests in the raw GC 
chromatogram. Library analysis was conducted for each crests utilising National Institute of Standards and 

Technology NIST/EPA/NIH version 2.0.All outcomes were computed in one crest table. 

HPLC (High Performance Liquid Chromatography)   

HPLC was employed for further isolation and identification of active compound from the active 
fraction. The HPLC system employed an elution solvent with water to acetonitrile ratio of 8:2. The sample was 

run in 60 minutes at a flow rate of 1 mL/minute. Briefly, 20 µl of samples were inoculated into Apollo C18 5µ 

column (length 250 mm, ID 4.6 mm, Alltech) and the compounds present were detected at 215 nm with a UV 

detector. The HPLC products of each peak were pooled and concentrated before being assayed against the 
selected pathogens. The method of analysis employed in this study was according to the USP 34 (United State 

Pharmacopeia). Column L1 was employed for the analysis of samples and the mobile phase was also prepared 

accordingly.   

Results And Discussion 

A preliminary survey of bioactive actinomycetes from marine sediment collected from coastal areas of 
kualalingii, kuala Selangor, kukup, and ketam was conducted. During the period of the survey, a total of 11 

actinomycetes were isolated and these isolates were coded as P1, P2, P3, SDJ-1, SDJ-2, M1, M5, M7, SDJ-5, 

SDJ9 and SDJ-10. The antimicrobial activities of these isolates were analysed. 

The marine environment has been a potential source of natural products from numerous structural 

classes exhibiting activity against several disease targets 
5
. The sensitivities of six bacteria species against 

actinomycetes isolated from the four locations are shown in Table 1. Among the 13 isolates, isolates B1, A1, 

SDJ-9 and SDJ-10 exhibited significant antibacterial activity and none of the isolate was without some levels of 

antibacterial activity as they were all observed to have varying degrees of antibacterial activity. This findings 

agrees with the findings reported in other related studies 
2,8,17

.The utilization of marine actinomycete extracts as 
antibiotic as observed in this study corroborate with the findings reported in an earlier studies 

3,17
. where marine 

sediments were collected from the coastal areas were screened for antibacterial and antifungal activity. 

However, among the isolates with significant antibacterial activity, isolate SDJ-10 exhibited the highest 
antibacterial activity and the highest antibacterial activity was against Streptococcus aureus. This finding was in 

accord with the observations reported in an earlier studies
3,17

. where actinomycete isolates were observed to 

have highest antibacterial activity against S. aureus. Based on the high antibacterial activity observed in isolate 
SDJ-10, it was subsequently selected for further investigations.  

Table 1: Sensitivity of Different Microorganism Against of Actinomyces Isolates 

Isolates 

 

Zone of inhibition (mm) 

E. coli S. aurous V. cholera V. para A. hydrophilia P.aeruginosa 

P1 - 8 - 9 - - 

P2 9 10 - 10 - - 

P3 - - - - - 8 

SDJ-1 - 7 - 8 10 - 

SDJ-2 9 - - 7 - 9 

M1 - 11 11 8 - - 

M5 - 9 10 - - - 

M7 8 - 8 - - - 

SDJ-5 8 12 - - 8 - 

SDJ-9 - 8 13 17 12 - 

SDJ-10 8 19 15 21 16 9 
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The period or rather time of incubation of  actinomycete isolates have been shown to be influence the 

growth of the organism 
3,20

. The growth of the isolate in this study was expressed as packed cell volume (PCV) 

following methods previously described 
3
. The supernatants of the cultures of the isolate SDJ-10 on four both 

media were tested for their activity against 18 h culture of Staphylococcus aureus using the cup plate technique 

(Figure 1). The zone of inhibition of the isolates from the four media were measured following incubation at 
37

o
C for 18 h. The growth of SDJ-10 isolate expressed as PCV was observed to be maximum following 120 h 

of fermentation in all the four media tested even though SCB peaked at 72 of fermentation. However, isolate 

SDJ-10 culture on SCB medium exhibited the highest level of growth followed by TSB and NB and the least 
growth was observed from MB media. This shows that the maximum antibiotic production could only be 

obtained towards the end of the fifth day of fermentation. This implied that media have influence on the growth 

of actinomycete and this observation agrees with the findings in recent studies
1,20

. where media were reported to 

influence the growth rate of actinomycete isolates. While an earlier study
3
reported maximum antibiotic product 

at the 3
rd

 and 4
th
 day of fermentation, in this study, the maximum antibiotic activity was observed on the fifth 

day of fermentation even with the different media employed. The variation observed in the period of maximum 

antibiotic production could be associated with the media used. While in the study, MB, NB, TSB and SCB were 
used, corn steep liquor were used in the said study. The origin of the isolate may equally play a crucial role. 

Based on these results, the SCB medium appeared to be the most suitable medium for shake flask fermentation 

of SDJ-10 isolate and this finding corroborate with the findings document in a previous related study
3
. 

 

Figure 1: Growth and antibacterial activity of SDJ-10 isolate on different media 
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Figure 2: Growth of SDJ-10 in different temperature 

The optimum temperature for maximum growth of SDJ-10 was evaluated by studying their PCV across 

varying degrees of temperature ranging from 20 to 36 
o
C(figure 2). From the temperature optimization tests, it 

was found that the optimal temperature essential for growth of SDJ-10 isolate was 28 
o
C and the least were 

growth were found to be at 20 
o
C and 36 

o
C. This result agrees with the report in a recent study 

3,20
 where the 

temperature of 28 oC was reported to be the optimum temperature for growth of actinomycete isolate. At the 

temperature of 24 
o
C and 32 

o
C however, average growth, relatively higher than those of 20 

o
C and 36 

o
C were 

observed which similarly corroborate with the findings documented in a recent study 
20

. Isolate SDJ-10 strain 

was found tohave maximal growth. 

 

Figure 3: Zone of antimicrobial activity of sdj-10 against s. aurous in different temperature 
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Temperature has been shown to influence the growth and production of antibiotics by 

actinomycetes
3,19,20

. In this study, the zone of inhibition of SDJ-10 isolate across varying degrees of temperature 

ranging from 20 to 36 
o
Cwas evaluated and it is presented in figure 3. From the temperature optimization tests, 

it was found that the optimal temperature for optimal antibiotic production of the SDJ-10 isolate was 28 
o
C. 

This was observed to be the same with the optimal temperature for growth of the SDJ-10 isolate as shown in 
figure 2 above. Isolate SDJ-10 strain was found to have maximal growth and antibiotic production at 28 

o
C. 

This findings does not agree with the findings reported in a previous related study 
19

 who reported that the 

optimal temperature for the growth of Streptomyces rochei was 30 oC but agrees with the reports in other 
studies

3,20
 where the optimum temperature for the growth of actinomycete was reported to be 28 

o
C. Moderate 

antibiotic production were observed at temperatures of 24 and 32 
o
C while lowest antibiotic production was 

found at temperatures of 20 
o
C and 36 

o
C. This finding corroborate with the findings reported in other earlier 

studies
19,20

 where moderate growth was reported at the temperature of 22 
o
C and 25 

o
C. This shows that the 

optimal temperature for antibiotic production of SDJ-10 isolate is likely to be 28 
o
C. The antibiotic production 

of the isolate was measured using zone of inhibition, a method previously reported in other related studies
3,20

 to 

correspond to the growth of the isolate. 

The effect of pH on the growth of actinomycete has documented in previously related studies 
3,19

. The 

optimal pH for the growth of the isolate using varying pH ranging from 5 to 9 is presented in figure 4. The pH 
of the culture medium was found to affects growth of the isolate significantly. The optimum pH for maximal 

growth of SDJ-10 isolate was found to be the pH of 7. Other related studies 
3.19

 have similarly documented that 

the optimal pH for the growth of actinomycete is the pH of 7. Moderate growth which were significantly less 

compared to the growth at pH 7 were observed at pH of 6 and 8 while the least growths were found at the pH of 
5 and 9. This findings corroborate with the findings reported in a previous related study 

19
 where pH of 6, 8 and 

9 were reported to support moderate growth of actinomycete. From the results obtained, it can be deduced that 

the pH 7 was the most suitable pH for growth of isolate SDJ-10. 

 

Figure 4: Growth of SDJ-10 in different pH 
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Figure 5: Zone of antimicrobial activity of SDJ-10 against staphylococcus aureus in different pH 

Actinomycetes have been recognized as sources of several secondary metabolites, antibiotics, as well as 

bioactive compounds that have varying degrees of influence on microbial growth 
5,17

. In this study, the mean 
antibiotic activity of the SDJ-10 isolate against Streptococcus aureus under variations of pH ranging from 5 to 9 

is shown in figure 5. Analysis of the results showed that the mean optimum pH for the antibacterial activity of 

SDJ-10 isolate against the S. aureus was the pH of 7. The result of ours completely agree with the findings 
reported in other related studies 

3,19
 where the pH of 7 was reported to be the optimum pH for the growth of 

actinomycete isolates. The antibacterial activity of SDJ-10 isolate against the S. aureus at the pH of 6 and 8 

were observed not to be significantly different from those at pH 7. However, at the pH of 5 and 9, the antibiotic 
activity of SDJ-10 against S. aureus declined significantly compared to the other pH evaluated. This shows that 

pH has influence of the rate of antibiotic production of SDJ-10 against S. aureusas observed in a previous 

related study 
19

. 

The mean culture filtrate of SDJ-10 that were subjected to solvent extraction using solvents of 

increasing polarity including dichloromethane, hexane and ethyl acetate is shown in Table 2. Analysis of the 

results showed that the ethyl acetate extract demonstrated the highest activity compared to the dichloromethane, 
hexane extracts.  However, the antibiotic activity of hexane extract was higher compared to that of 

dichloromethane and this finding corroborate with the findings in other earlier studies
3,20

where ethyl acetate was 

reported to provide the best separation compared to other solvents. Amazingly, the left over broth following 
ethyl acetate extraction showed negligible antibiotic activity against S. aureus when tested using the cup plate 

technique. It can therefore be deduced that the antibiotic was primarily extracted from the culture filtrate. Thus, 

based on the antibiotic activity of the ethyl acetate, it was selected for the extraction of the remaining culture 

filtrate.  

Table 2: Antibacterial activity of the fractions of SDJ-10 culture filtrate in different solvent 

DICHLOROMETHANE 7 

HEXANE 15 

ETHYL ACETAT 21 

 

The use of thin layer chromatography of the for the separation of the actinomycete ethyl acetate extract 
has documented in several studies 

3,17
. In this study, the concentrated ethyl acetate extract was further subjected 
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to TLC analysis using three mobile phases which include dichloromethane: methanol in the ratio of 4:1, ethyl 
acetate: methanol in the ration of 6:4 and hexane :methanol in the ratio of 4:1. Following air-drying, the plates 

were then visualized using iodine vapour. Among the three mobile phases, the plate developed using ethyl 

acetate: methanol ratio was found to produce the best separation (Figure 6). The observed optimum separated 

induced by the ethyl acetate: methanol corroborate with the findings reported in an earlier related study 
3
. Based 

on this result, the plate was further subjected to bioautography to localize antibacterial compounds. 

 

Figure 6: TLC of ethyl acetate extract (A)and hexane extract  (B) of culture filtrate of SDJ-10 

 

Figure 7: Morphological characteristics of the SDJ10 isolate 

Morphological characteristic of colonies of actinomycetes have been used in its identification 
3,12

. The 

SDJ-10 isolate was plated on starch casein agar medium and incubated at 37
o
C. The morphological appearance 

of the isolate showed a Gram positive, filamentous organism with smooth colony, whitish mycelium and 

substrate mycelium. The colonies were creamy on the reverse side. The isolate exhibited optimum growth under 

aerobic conditions at temperature 28 
o
C and at pH 7. These morphological features observed corroborate with 

the morphological description documented to be characteristic of actinomycete
12

. 
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Table 3: GC – MS analysis of SDJ10 extract 

R.T Compound Name M.W Formul ae Area 

% 

Co. Na. Activity 

28.85 n-Hexadecanoic acid 256.42 C16H32O2 0.97 Fattt acid Cytotoxic 

22.36 5-Octadecene, , E)- 252 C16H32 2.30 long-chain fatty 

acid 

Stronger sexual 

characters 

20.78 Phenol, 2,4-bis, 

1,1dimethylethyl 

206.32 C14H22O 20.2 Organic 

compound 

Antimicrobial 

36.23 Hexacosane 226.45 C26H54 0.41 Alkane Antimicrobial 

28.74 Eicosane 280 C20H42 0.32 Chain fatty acid Antimicrobial 

18.16 Tetradecanoic acid 228.38 C14H28O2 0.29 Fatty acid Cancer reventive 

25.99 Pentadecanoic acid 242 C15H30O2 1.54 Fatty acid Antimicrobial 

27.70 hexadecanoic acid, 

methyl ester 

270 C17H34O2 0.21 Fatty acid 

methylester 

Antioxidant 

29.39 Heptadecanoic acid 270 C17H34O2 0.73 Fatty acid Antimicrobial 

37.32 Bis, 2-ethylhexyl) 
phthalate 

390.56 C24H38O4 7.36 Organic 
compound 

Antitoxicity and 
antioxide 

26.13 -Nonadecene 266 C19H38 1.04 long-chain fatty 

acid 

Anti-fungal activity 

40.74 Squalene 410 

 

C30H5 0.44 Organic 

compound 

Antimicrobial and 

Antioxident 

31.24 Octadecanoic acid 284 C18H36O2 1.46 Fatty acid Antimicrobial 

 

 

Fig 8: GC-MS chromatogram of the ethyl acetat  SDJ10 extracs 

GC-MS analysis of SDJ10 extract 

The use of GC-MS (figur 8, table 3 ) for the identification of compounds present in actinomycete ethyl 

acetate extract based on the peak areas, molecular weight and molecular formula has been performed 
recently

14,15
. The peak areas have been verified to be directly proportional to the quantity of the compound 

present in the active band 
14

.In this study, GC-MS analysis used to identify 72 compounds based on peak area 

percentage, retention time, molecular formula and molecular weight.The biological activities of the major 
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constituent‟s compound of the extract are given in Table 3. The major constituents were n-Hexadecanoic acid 
(28.85R), 5-Octadecene(E 22.36R), Phenol, 2,4-bis, 1,1dimethylethy (20.78R), Hexacosane (36.23R), Eicosene 

(28.74R), Tetradecanoic acid (18.16R), Pentadecanoic acid (25.99R), hexadecanoic acid, methyl ester (27.70R), 

Heptadecanoic acid (29.39R). Bis, 2-ethylhexyl) phthalate (37.32R), Nonadecene (26.13R), Squalene (40.74R) 

and Octadecanoic acid (31.24R). This findings corroborrate with reports in recent related studies where the 
presence of 16 

14
and 19 

15
compounds in Streptomyces compounds were detected respectively.Additiontially, the 

presence of theotherminute peaks in the spectrum is an indication that the extract could contain other 

unidentified chemical compounds. The  major constituents alone or in combination with minor constituents 
might be responsible for the antibacterial activity. This also reveals the potentials imbeded in marine 

streptomyces as a source of newer and more effective antibiotic agent 
15,18,23

. 

HPLC Analysis   

High performance liquid chromatography is a chromatographic technique used to separate a mixture of 

compounds in analytical chemistry and biochemistry with the purpose of identifying, quantifying and purifying 
the individual components of the mixture

11
. In the current study,the active compound in extract SDJ10 isolate 

showed many peaks in HPLC graph, with retention times of 0.25 min, 1.77 mins, 2.88 mins, 3,63 mins, 4.42 

mins and 5.63 mins(Figure 9). This findings corroborate with the findings reported in a recent study 
11

, where 
only a peak was observed at the rention time of 4.779 minutes in HPLC analysis of.streptomyces isolate extract. 

 

Fig 9. Analysis HPLC chromatogram of SDJ10 extract 

Conclusion 

The antibiotic activity of the actinomycete obtained in this study is interestingly encouraging, seen that 

it was activive against numerous bacterial agent coupled with the ease with which it can be cultivated. Based on 

the findings of this study, it is obvious that isolate SDJ-10 has the potential to be developed as an effective 
antibiotic agent.The study has also demonstrated the best optimal growth conditions for SDJ10 isolate which 

include the optimum growth temperature of 28°C and the optimum pH for growth (pH 7).Although the 

antimicrobial agentfound in this study could notbe declared as completely new antibiotics, the potential of 

finding newer and more effective antibiotics in Malaysia coastal waters is very high owing to its wide 
biodiversity. 
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