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ABSTRACT 
 

The study aimed at evaluating the effects of certain nutrients and influence of environmental factors on 
growth and production of bioactive metabolite by Streptomyces PT1 isolate in submerged culture using the 
Plackett-Burman design. Factors considered in the study included the effect of carbon source, nitrogen source, 
MgSO4, FeSO4, MnCl2, ZnSO4, NaCl, pH, temperature, agitation and incubation time. Glucose and yeast 
extract were found to be the most suitable carbon and nitrogen sources respectively, for optimum production of 
growth and bioactive metabolite by the isolate. One-way analysis of variance (ANOVA) of the responses 
showed that FeSO4 (p=0.0215), MnCl2 (p=0.0001) and NaCl (p=0.0215) were significant factors affecting the 
antimicrobial activity of secondary metabolite against Bacillus subtilis (BS). Activity of secondary 
metabolite produced by the tested Streptomyce PT1 isolate against Vibrio parahaemoliticus (VI) was 
significantly affected by FeSO4 (p=0.0044) and NaCl (p=0.0044) concentration. The models established from 
the ANOVA analysis all presented significant values of Pmodel>F less than 0.005. 
 
Key words: physic-chemical factors, bioactivity, secondary metabolite, Streptomyces sp. PT1, Plackett- 
                    Burman design. 
 
Introduction 
 

Over a million natural products have till date 
been discovered from various living organisms 
including plants, animals and microbes, most of 
which are of terrestrial plants [6]. These natural 
products often possess various bioactive properties 
including antibacterial, antifungal, antiprotozoal, 
antinematode, anticancer, antiviral and anti-
inflammatory activities [28]. Streptomyces have a 
reputation for producing a variety of bioactive 
secondary metabolites including antibiotics, 
immunomodulators, anti-cancer drugs, anti-viral 
drugs, herbicides, and insecticides [30]. In the past, it 
was presumed that the marine environment was a 
“desert” with scarcity of life forms. However, it is 
now clear that the oceans are thriving with 
tremendous diversity of living microorganisms, a 
factor presumed to translate into metabolic diversity 
resulting in the potential for new bioactives to be 
discovered. This perception has heralded massive 
increase in the number of marine natural products 
from microbial origins in marine environment. The 
need for screening of novel bioactive compounds 
from underexplored environments such as marine 

water is particularly presiing given the rise of 
emerging diseases and antibiotic-resistant human 
pathogenic bacteria. For the purpose of elucidation 
of secondary metabolites, screening applications 
such as media optimizations, search for new 
bioactive molecules require examination of large 
numbers of cultures grown under the influence of 
several factors in standard small scales amenable to 
automation. However, the conventional method of 
medium optimization involves changing one 
independent variable at a time while fixing all others 
at a certain level. Apart from being time consuming, 
the large number of experiments involved may 
present unreliable results [2]. In such instances, 
statistical optimization is a preferred alternative. In 
this study, the Planckett-Burman experimental 
design, a two-level factorial design which identifies 
critical physic-chemical parameters required for 
elevated yield, was used to test eleven factors 
affecting the production of bioactive secondary 
metabolites in Streptomyces geysiriensis. In this 
study, yield of production of bioactive compounds 
was related to the level of inhibition of test bacteria: 
Bacillus subtilis (BS) and Vibrio parahaemolyticus 
(VI) for the combination of factors tested.  
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Materials And Methods  
 

Identification and Maintenance of Microbial strain: 
 
In this study, Streptomyces sp. PT1 isolate was 

used as inoculum. The isolate was selected based on 
preliminary studies in our laboratory on a library of 
Streptomyces isolates which were recovered from sea 
water samples collected from Palau Tingi, Johor, 
Malaysia. Preliminary screening for production of 
bioactive compounds revealed this isolate produced 
large amounts of extracellular metabolite with 
bioactive potentian against E. coli, methicilin 
resistant Staphylococcus aureus, Staphylococcus 
aureus ATCC 11632, Aeromonas hydrophila  Ctt6, 
Salmonella typhimurium  ATCC 57312, Vibrio 
parahaemolyticus (VI) ATCC 12802. Genomic 
material from isolate that produced secondary 
metabolite active against test pathogens were 
subjected to polymerase chain reaction to detect the 
presence of polyketide synthase type 1 (PKS-I) and 
non-ribosomal peptide synthethases (NRPS) as 
described by Ayuso-Sacido & Genlloid (2005). 
Streptomyces PT1 strain was characterized as 
described by the International Streptomyces Project 
[37] and maintained at 40C on marine agar. 

 
Medium composition and culture conditions: 

 
The basal medium used for production of 

bioactive secondary metabolite contained (in g/L): 
(NH4)2SO4 (2.64); KH2PO4 (2.38); K2HPO4.3H2O 
(5.65); MgSO4.7H2O (1) and 1ml/L of trace 
elements. Trace elements in the added solution 
comprised of (g/100ml): FeSO4.7H2O (0.11), 
MnCl2.4H2O (0.7), ZnSO4.7H2O (0.15) and 
CuSO4.5H2O (0.64). The pH of the medium was 
adjusted to 7.0 either with 2M NaOH or 2M citric 
acid monohydrate. All media used were sterilised 
at 1210C for 20min. Prepared media were 
inoculated with test bacteria and incubated for a 
period of 48hr in a shaker at 180rpm. A 10-ml 
aliquot of bacterial culture obtained was 
transferred under aseptic conditions into IL 
Erlenmeyer flasks containing 90ml of growth 
medium. The flasks were thereafter incubated at 
300C for 7days in a shaker at 180rpm. The 
resulting crude culture was used for the 
optimization of the test parameters.   

 
Pre-optimization of secondary metabolite activity 
based on varying carbon and nitrogen sources: 

 
One hundred millilitres of prepared basic salt 

medium was distributed into IL Erlenmeyer flasks 
and autoclaved. Arabinose, dextrose, fructose, 
glucose, maltose, manitol, sucrose and D-xylose 
were selected as test carbon sources while 
ammonium chloride, ammonium nitrate, ammonium 
sulphate, casein, malt extract, peptone, sodium 

nitrate, urea and yeast extract were selected as 
nitrogen sources. These were sterilised by membrane 
filtration and added as supplements to prepared basic 
medium at a 1% (w/v) concentration. Ten millilitres 
of test bacterial culture was inoculated into the flasks 
containing the C and N-supplemented basic medium. 
These were incubated at 300C for seven days at 
200rpm. Additional flasks containing non-
supplemented basic medium was also included as 
experimental control. After incubation, culture broth 
in the flasks was centrifuged, the supernatant 
sterilised by membrane filtration and then tested 
against selected pathogens (listed earlier).  

 
In vitro antibiosis and microbial growth: 

 
To examine the antimicrobial activity of the 

metabolite produced by Streptomyces PT1, the 
culture broth was centrifuged and sterilized by 
filtration and bioassayed against test organisms by 
using disk diffusion assay [40,8]. A fixed volume of 
20 ml of the culture broth was applied to sterile discs 
(6.0 mm diameter, Whatman antibiotic assay discs) 
and placed on the agar medium. The inocula, 0.1 ml 
of bacterial suspension containing 3 x106 colony-
forming units (CFU) had previously been uniformly 
and aseptically spread on the appropriate agar 
surface. Plates were kept at 40C for at least 30 min to 
allow the diffusion of culture broth. The diameters of 
inhibition zones were recorded after 24 h of 
incubation at 370C for B. subtilis and after 24 h at 30 
°C for Vibrio parahemoliticus. Growth was 
determined as dry mycelial weight in a fixed volume 
of culture medium by drying the cell mass in an oven 
at 700C overnight and expressed as dry weight of 
mycelia in mg/25 ml. The carbon and nitrogen 
sources with the highest zones of inhibition were 
subsequently used for the Plackett-Burman design. 

 
Screening of physicochemical parameters affecting 
bioactivity of produced secondary metabolite using 
Plackett-Burman design: 

 
Using Design Expert 8.0 software®, Plackett-

Burman experimental design was used to determine 
the relative significance of 11 selected factors that 
influenced production of secondary metabolites by 
Streptomyces as expressed by varying inhibition 
zones against Bacillus subtilis (BS) (BS) and Vibrio 
parahaemolyticus (VI)(Vi). Factors considered in the 
study included the effect of nutritional factors: 
MgSO4, FeSO4, MnCl2, ZnSO4, NaCl, Carbon and 
N-sources, herein designated as x1 to x7; and four 
physical factors: pH, temperature, agitation and 
incubation time (x8-x11). Glucose and yeast extract 
were selected respectively as carbon and nitrogen 
sources in this stage as was supported by previous 
optimization experiments. All variables were 
considered as numerical factors investigated at two 
widely spaced levels (high and low) designated as -1 
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and +1 respectively. Crude supernatant containing 
bioactive metabolite was assayed as described earlier 
using the method reported by Dhalodia and 
Shikla(2011). The effect of individual parameters on 
the bioactivity of metabolite produced by 
Streptomyces sp PT1 isolate was calculated based on 
the first order equation stated as E=β0+ΣβiXi (1) 
where, E was the effect of parameter under study as 
elucidated by the inhibition of two test pathogens, 
Bacillus subtilis and Vibrio parahaemoliticus; β0 
and βi are constant coefficients and Xi is the coded 
independent variables or factors. The significance of 
the fitted model and the significance effect of the 
individual parameters on the bioactivity of 
metabolite produced by Streptomyces sp PT1 was in 
each case determined using the analysis of variance 
(ANOVA). 

 
Results: 

 
Identification of microbial strain: 

 
Streptomyces spp PT1 isolate demonstrated 

morphologies that included formation of tough, 
leathery colonies that adhered  to the agar surface. 
These initially had a smooth surface but later 
developed a grey powdery aerial mycelium. No 
diffusable pigment was observed. Morphological and 
biochemical tests confirmed PT1 isolate as 
Streptomyces geysiriensis. Gel elctrophoresis of PCR 
product of PT1 isolate showed the presence of NRPs 
gene alone. 

 
Screening the parameters affecting the bioactivity of 
Streptomyces sp. PT1 isolate using Plackett-Burman 
design: 

 
In the first optimization experiment, yeast 

extract and glucose were found to be the most 

appropriate nitrogen and carbon respectively for the 
production of bioactive secondary metabolites (table 
1). The Plackett-Burman experimental design used 
for the screening of physicochemical factors 
influencing activity of secondary metabolite 
production by Streptomyces sp. PT1 along with the 
corresponding experimental and predicted values of 
response is shown in Table 2. Presented in table 3 is 
the Plackett-Burman experimental set up in the form 
of a matrix with corresponding response based on 
recorded zones of inhibition (cm) produced by the 
metabolite on the test isolates, BS and VI. Table 4 
shows the coefficient obtained for each variable 
(indicative of its effect), degree of freedom, standard 
error, and Prob>F value. The Prob>F value was used 
as a tool to check the significance of each variable. 
A Prob>F lower than 0.0500 indicates that the effect 
of the parameter in question can be considered as 
significant at 95 % confidence level.  

Coefficients estimated from the regression 
analysis from the table showed that three out of 11 
parameters tested were significant in affecting 
bioactivity of produced metabolite (p<0.05) as 
elucidated by the inhibition of two selected test 
pathogens. Based on level of inhibition of BS, 
MnCl2, FeSo4, NaCl (H, J & L) (figure 1a-d) were 
found to be significant variables affecting the 
production of bioactive secondary metaolites. The 
general model was also significant (F=9.36) (Table 
4).  In the case of VI, it was nitrogen, FeSO4 and 
NaCl (J & H) that were significant (model F-value 
=6.85) (figure 1e). The obtained model F-values are 
too large to be associated with noise. Signal to noise 
ratio for the models were higher than 4 indicating a 
good fit. The obtained low Pmodel>F values and F 
values devoid of noise indicate the reliability of the 
model equation in interpreting the system 
interaction.

  
 
Table 1: Effect of different carbon sources on bioactive metabolite production by Streptomyces sp PT1 isolate 

Nutrient *Dry weight of mycelia 
(mg/25mL) 

*Diameter of inhibition (mm) 

Carbon sources (1% w/v)   
Arabinose 18 10 
Dextrose 20 12 
Fructose 10 9 
Glucose 35 21 
Maltose 19 11 
Mannitol 25 18 
Sucrose 23 16 
D-xylose 16 8 
   
Nitrogen sources (1% w/v)   
Ammonium chloride 4 8 
Ammonium nitrate 2 7 
Ammonium sulphate 6 9 
Casine 18 20 
Malt extract 35 19 
Peptone 73 18 
Sodium nitrate 28 11 
Urea 27 8 
Yeast extract 84 23 
*tested against B. subtilis   
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Table 2: Variables used in the Plackett-Burman experimental design   
Factor Name Unit Type Subtype Low High Coded Values 
A Temp 0C Numeric Continuous 27.0 33.0 -1 1 
B Agitation rpm Numeric Continuous 125.0 175.0 -1 1 
C Incubation hrs Numeric Continuous 72.0 120.0 -1 1 
D pH - Numeric Continuous 3.0 5.0 -1 1 
E Carbon g/L Numeric Continuous 4.0 8.0 -1 1 
F Nitrogen g/L Numeric Continuous 5.0 10.0 -1 1 
G MgSO4 g/100ml Numeric Continuous 0.0 1.0 -1 1 
H FeCl2 g/100ml Numeric Continuous 0.0 1.0 -1 1 
J MnCl2 g/100ml Numeric Continuous 0.08 0.79 -1 1 
K ZnSO4 g/100ml Numeric Continuous 0.01 0.15 -1 1 
L NaCl g/L Numeric Continuous 1.0 2.0 -1 1 

 
Table 3: Plackett-Burman experimental design matrix with corresponding response based on zones of inhibition produced on test isolates  
              BS and VI 

 Variables 
Trial no. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 Response –

BS (mm) 
Respon

se –VI (mm) 
1 -1 -1 -1 1 -1 1 1 -1 1 1 1 19 17 
2 1 -1 -1 -1 1 -1 1 1 -1 1 1 6 6 
3 1 1 1 -1 -1 -1 1 -1 1 1 -1 8 6 
4 -1 1 -1 1 1 -1 1 1 1 -1 -1 6 6 
5 1 -1 1 1 1 -1 -1 -1 1 -1 1 14 13 
6 1 1 -1 1 1 1 -1 -1 -1 1 -1 6 8 
7 -1 1 1 1 -1 -1 -1 1 -1 1 -1 6 6 
8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 6 6 
9 -1 -1 1 -1 1 1 -1 1 1 1 -1 7 6 
10 1 -1 1 1 -1 1 1 1 -1 -1 1 6 6 
11 -1 1 1 -1 1 1 1 -1 -1 -1 1 7 9 
12 1 1 -1 -1 -1 1 -1 1 1 -1 1 8 8 
+, high level; -1, low level 

 
Table 4: ANOVA of obtained responses 

Source Sum of squares Df Mean square f-value Prob > F Coefficient 
Response 1 Antimicrobial B. S  
Model 1.22 3 0.41 9.36 0.0054 -0.27 
H-FeSo4 0.33 1 0.33 7.68 0.0243 -0.16 
  J-MnCl2 0.55 1 0.55 12.73 0.0073 0.21 
  L-NaCl 0.33 1 0.33 7.68 0.0243 0.17 
Response 2 Antimicrobial  Vi  
Model 0.82 2 0.41 6.85 0.0156 -0.28 
  H-FeSo4  0.41 1 0.41 6.85 0.0279 -0.18 
  L-NaCl 0.41 1 0.41 6.85 0.0279 0.19 

 
As obtained from the result also, R2 value of 

0.6952 obtained for BS suggest that about 69.5% of 
the variable content contributed positively to the 
observed response and the rest of the variation were 
not explainable by the bioactivity of the secondary 
metabolite produced. Meanwhile the R value of 
0.5012 for BS showed reasonable agreement 
between the expected and the predicted values. On 
the other hand,  the "Pred R-Squared" of 0.2951 is 
not as close to the "Adj R-Squared" of 0.5154 as one 
might normally expect for VI thus indicating a large 
block effect or issues with the model or data.  The 
positive or negative sign of the coefficient of a tested 
variable indicates whether an increase in the level of 

that tested variable enhanced or inhibited bioactive 
secondary metabolites production within the tested 
limits. In either case, while variables F, J and L had a 
positive effect on the production of secondary 
metabolite, variable H had a negative influence. The 
mangnitude of coeficient of each variable normally 
indicates the intensity of its effect on the studied 
response. In the antimicrobial assays, variable J 
(MnCl2) had the highest influence compared to the 
other factors.  

The individual parameters interaction with the 
first order equations did established two model 
equations stated herein as: 

 
Ln(B.S) = -0.86615 -0.33333FeSo4 +0.60369MnCl2  +0.33333NaCl          1 
 
Ln(V.I) = -0.64789 -0.37002FeSo4 +0.37002NaCl            2 

 
where H- FeSo4, J- MnCl2 and L- NaCl, 

Ln(B.S) and Ln(V.I) are the predicted zones of 
inhibition as a result of testing the produced 
secondary metabolite against Bacillus subtilis (BS) 
and Vibro parahaemolyticus (VI) under the influence 

of the conditions H, J and L acting separately and 
not interacting among each other. In the future, these 
factors will be further optimized using Box Behnken 
design to evaluate the interactions among the 
possible influencing parameters. 
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Fig. 1a: Response 1. Antimicrobial VS and B. S based on one factor analysis 

 
Discussion: 

 
In the preliminary aspect of the current study, 

we screened a library of seawater isolates of  
Streptomyces for their potential to produce bioactive 
secondary metabolites. Notablyone of the isolate 
(PT1) produced secondary metabolites that 
demonstrated antimibrobial properties against all 
tested pathogens. The production of antimicrobial 
compounds by Streptomyces species is well 
documented. These organisms are gaining 
importance not only for their taxonomic and 
ecological perspectives, but also for their production 
of novel bioactive compounds like antibiotics, 
enzymes, enzyme inhibitors, pigments and for their 
biotechnological application such as probiotics and 
single cell protein [15] 

In our study, morphological and biochemical 
tests confirmed the  PT1 isolate as Streptomyces 
geysiriensis.  On the basis of morphological 
characteristics various keys for the identification of 
species have been constructed, but there is still a 
debate on how many species should be distinguished 

within the genus Streptomyces [39]. the problem 
persists of overclassification in the International 
Streptomyces Project (ISP) with over 450 delineated 
species of Streiptomyces and Streptoverticillium [37] 
and under-classifcation [39]. More recently, new 
approaches to solve involved molecular methods as 
comparative sequencing and reassociation of DNA 
[32]. The presence of NRPs gene was detected in the 
Streptomyces geysiriensis isolate.  PKS-I and NPRs 
genes are involved in the synthesis of large number 
of bioacttive compounds and their detection helps in 
assessing the biosynthethic capability of 
actinomycetes and other bacteria [24].  

In previous studies, a Streptomyces strain was 
reported to produce a novel antibiotic 2-
methylheptyl isonicotinate in culture broth, a natural 
analogue of antituberculous drug isoniazid [8,9,10]. 
The mode of action of antituberculous drug such as 
isoniazid is to inhibit the mycolic acid synthesis 
pathway which is distinctive among a group of 
bacteria that includes Mycobacterium tuberculosis.  
In the study, we adopted the method reported by 
Thakur et al., [40] using only the culture filtrate 
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rather than purified molecules against target 
organisms. Therefore, we selected test pathogens 
such as B. subtilis, which is devoid of mycolic acid 
synthesis pathway, to generate information on the 
mode of action of bioactive molecules produced by 
the strain of Streptomyces used in this study. 
Another test pathogen, Vibrio parahaemoliticus was 
used because relatively few information is available 
about novel biometabolites active against this food-
borne pathogen prevalent in many Asian countries 
where marine foods are frequently consumed [43]. 

In this study, it was discovered that yeast extract 
and glucose were the most appropriate nitrogen and 
carbon respectively for the production of bioactive 
secondary metabolites. Hobbs et al. [22] also 
reported that actinorhodin production by S. 
coelicolor was greatly influenced by suitable carbon 
and nitrogen sources. Our findings collaborate those 
of Xian-Bing Mao et al [26] who reported glucose as 
being the most favourable to cordycepin production 
in a study on optimization of carbon source for 
metabolite production in Cordyceps militaris. 
However, high concentration of glucose is generally 
considered as repressor of secondary metabolisms 
[14] and maximum cell growth rates can inhibit 
antimicrobial agent production [19]. As collaborated 
in our study, effect of nitrogen sources was most 
positively correlated with the growth of 
Streptomyces spp in another study by Saurav & 
Kannabiran [31]. Also B. animalis Bb12 produced 
higher (p<0.05) β-galactosidase in peptone, yeast 
extract and casein hydrolysate compared with other 
nitrogen sources at 24 h [25]. As corroborated by 
Medeme et al., [27], in our study, NRP gene was 
detected in the metabolite producing isolate. 

Using an approach that focuses on antibacterial 
activity, our study present findings on the use of the 
Plackett-Burman experimental design in screening 
eleven physicochemical factors (carbon source, 
nitrogen source, MgSO4, FeSO4, MnCl2, ZnSO4, 
NaCl, pH, temperature, agitation and incubation 
time) that influences bioactivity of secondary 
metabolite produced by Streptomyces sp. Besides 
production of secondary metabolites, pH, 
temperature, agitation and incubation time are basic 
environmental requirements and cultural conditions 
need to be met in order to favour the growth of 
isolate. However in our study, their effect was not 
profound as they show no statistically significant 
effect on the activity of secondary metabolite 
produced. Being a mesophilic organism, 
Streptomyces species generally show a narrow range 
of incubation temperature for relatively good growth 
and antibiotic production [38]. Understandably, we 
used a temperature range of 27-330C which may be 
considered favourable for growth of the organism 
and explains why no statistically significant effect of 
temperature was found. Studies have reported 
however a higher incubation temperature (>35 8C) 
had an adverse effect on growth and antibiotic 

production [40]. Although a shake flask condition is 
an essential parameter for optimum secondary 
metabolite yield as reported by many investigators 
[11,13], curiously agitation of the culture flask did 
not have any significant effect on antibacterial 
activity observed in our study. 

Three variables (MnCl2, FeSo4  and NaCl) were 
in this study found to significantly affect the 
antimicrobial activity of secondary metabolite 
produced, based on level of inhibition observed in 
BS and VI assays. The reason for this may not be far 
fetched. While nitrogen sources in the medium 
provide an environment for optimum growth, MnCl2  
and NaCl are salts that are usually  associated with 
seawater where the tested isolate thrives. MgCl2 was 
observedly the factor exerting the most significant 
effect  in our study, is readily extractable from 
seawater and seabeds [17]. These salts thus may play 
a major role in growth and other important metabolic 
processes.  

On the other hand, FeSO4 had a significantly 
negative effect on the bioactivity of secondary 
metabolite produced. This is in concert with the 
findings of El-sersy and Abou-Elela [16]. Our 
findings are in agreement with Schrader and Blevins 
[34] that reported an association of increasing 
concentrations of iron with inhibition of biomass and 
secondary metabolite production by Streptomyces 
halstedii. Micronutrients such as FeS04 may affect 
the production of certain secondary metabolites in 
actinomycetes [34]. Weinberg [41,42] opines that the 
concentration range of a trace element is much 
narrower for permitting secondary metabolism that 
the concentration range that permits optimum 
vegetative growth. In the report published by 
Schrader and Blevins [34] and Weinberg [41], even 
though low levels of iron were stimulatory for 
secondary metabolite production in Streptomyces 
halstedii, a decrease was observed when iron levels 
continue to increase. The same trend was observed 
by Chesters and Rolinson [12] when iron 
concentration in a medium for streptomycin 
production by S. griesius reached a concentration of 
1000uM. 

It is evident from the results of this investigation 
that the growth and subsequent production of 
bioactive metabolite in Streptomyces PT1 is mainly 
influenced by the regime of three of the appropriate 
nutrient supplements and proper dose in the culture 
media. The optimum production of the antimicrobial 
agents by Streptomyces sp. 201 in laboratory-scale 
fermentation could be achieved in medium 
supplemented with 1% each of glucose as carbon 
and yeast extract as nitrogen sources. Further process 
parameters such as incubation temperature, pH and 
agitation did not significantly affect the production 
of bioactive metabolite in Streptomyces PT1.  

It is however noteworthy to mention that 
chances exist of possible interaction among these 
four identified significant factors in affecting activity 

http://www.springerlink.com/content/jph5pe6v3rfydbcw/�
http://www.springerlink.com/content/jph5pe6v3rfydbcw/�
http://www.springerlink.com/content/jph5pe6v3rfydbcw/�
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of secondary metabolites produced by the 
Streptomyces sp. In future studies, interactions 
among these significant parameters will be 
investigated in an optimization process design 
preferably using the respond surface method (RSM). 
Our current study uses a unique approach different 
from a number of studies on the subject that 
incorporate into their experimental designs, the yield 
of strain biomass observable in optimization 
experiments. Our study chose to rather explain how 
varied combinations of selected physic-chemical 
factors, regardless of their effect on biomass, 
influence the bioactivity of the produced metabolite. 
Hopefully, subsequent studies will leverage on 
available technology to elaborate more on 
purification and characterization of the antimicrobial 
substance produced by this isolate in addition to the 
elucidation of their structural genes. Furthermore, 
another potential area that needs to be investigated is 
the possibility of these physic-chemical parameters 
affecting ob differing scales, the synthesis of these 
characterized individual bioactive molecules 
synthesized by this isolate. This is particularly so 
because changes in nutritional components may infer 
the production of different antimicrobials by the 
same organism. As it is known that secondary 
metabolites are efficiently produced by 
Streptomyces strains often under non-growing or 
stress growth conditions, it is suggested that future 
studies in this area make effort to broaden the range 
of temperature, shaking, pH, velocity, salinity and 
other factors considered in this study that may have a 
bearing on the bioactivity of metabolites produced 
by Streptomyces strains. 
 
Conclusion: 

 
A Streptomyces PT1 isolate with the ability to 

produce bioactive secondary metabolite was 
identified in the study. Yeast extract and glucose 
were the most appropriate nitrogen and carbon 
respectively for the production of bioactive 
secondary metabolites Pre-optimization of anti-
bacterial activity of secondary metabolites produced 
by the Streptomyces isolate was done by screening 
for significant parameters using Plackett-Burman 
design. MnCl2, FeSo4  and NaCl were identified as 
significant factors affecting anti-bacterial activity of 
secondary metabolites produced by the studied 
Streptomyces PT1 isolate in this study. 
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