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Abstract: This work deals with the examination of production of fluorescent secondary 
metabolite by Pseudomonas aeruginosa strains (MTCC 8291), Pseudomonas aeruginosa (MTCC 
8485), and Pseudomonas fluorescens (wild) isolated from soil. All three strains were grown in 
two different media, King's B and Tap water mineral medium. Pseudomonas spp. produces 
extracellular compound with yellowish green fluorescence called pyoverdine. In our study we 
have measured fluorescence, calculated biomass, performed antimicrobial and antioxidant 
property. Among all the strains, P. aeruginosa (MTCC 8291) grown in King's B medium recorded 
the maximum fluorescence with an optical density of 1.8674 at 48 hrs in shaking condition and   
P. fluorescens recorded 62% of antioxidant activity with ethyl acetate extract. 

Key words: Pseudomonas spp., fluorescence, fluorescent secondary metabolite, antioxidant 
activity. 

Introduction 
Nature has been a source of medicinal agents for thousands of years. An impressive number of 
modern drugs have been isolated from microorganisms, mainly based on their utility in traditional 
medicine. In the past century, however, an increasing role has been played by microorganisms in 
the production of antibiotics and other drugs [1]. The importance of bacteria and fungi as sources 
of valuable bioactive metabolites is very well established for more than half a century. As a result, 
over 120 of the most important medicines (Penicillin, Cyclosporin A, Adriamycin, etc.) in use 
today are obtained from microorganisms [2].  
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Microorganisms have been the study of importance in recent years because of the production of 
novel metabolites, which exhibits antibacterial, antiviral, antitumor as well as anticoagulant 
properties. Most of the current antimicrobial drugs are the derivatives of the earlier generation and 
microbial resistance against them further intensify the need for new drug discovery. Acceptable 
options available are the metabolites of plants or animal origin, which are biocompatible, 
biodegradable and non-toxic in nature. These metabolites are widely studied and are produced by 
various groups of microorganisms like Pseudomonas [3-7] and Streptomyces [8-11] which are 
studied for their secondary metabolites. The genus Pseudomonas has been heterogeneous since 
Migula first named it, designated and described the species associated with the genus in 1895 
[12].   

Pseudomonas is gram-negative, strictly aerobic, and polarly flagellated rods. Some species of 
Pseudomonas can also produce levels of HCN that are toxic to certain pathogenic microorganisms 
[13]. P. fluorescens is an antibiotic producer and has a wide spectrum of antimicrobial activity 
against Salmonella typhimurium, Bacillus subtilis, Proteus vulgaris and Candida albicans [14]. 
Pseudomonas is characterized by their ability to grow in simple media at the expense of a great 
variety of simple organic compounds, without needing organic growth factors [15]. In recent 
years there has been much success in obtaining biological control of plant pathogens using 
bacterization techniques [16-20]. Bacteria used, as inoculants are mostly Pseudomonas 
fluorescens-Putida types obtained from soils and plant surfaces.  Some of these bacteria produce 
metabolites, which chelate the environmental iron thus making it unavailable to pathogens [21]. 
To date a number of these diseases suppressive antibiotic compounds have been characterized 
chemically and include N-containing heterocycles such as phenazines [22-23], pyrrole type 
antibiotics [25-26], pyo-compounds [27], and indole derivatives [28]. Free radical is an atom or 
group of atoms that can exist independently and that contain at least one unpaired electron. There 
are different types of free radicals such as hydroxyl radical (OH-), superoxide radical (O2), nitric 
oxide radical (NO), lipid peroxyl radical (LOO). Molecules are basic building blocks in nature 
such as oxygen, fatty acids, and amino acids. Electrons hold molecules together and normal 
molecules have pairs of electrons. When the molecule loses one electron, it becomes a free 
radical. It is unbalanced and is extremely reactive with other molecules. In order to regain their 
missing electrons, they steal electrons from other molecules wherever they can and they (victim) 
become damaged in the process and become free radicals themselves. The stealing of electrons is 
a chain reaction. If they are not rapidly neutralized by an antioxidant they may create even more 
volatile free radicals or cause damage to the cell membrane, vessel wall, proteins, fats or even the 
DNA nucleus of the cell. Cell damage by free radicals is called oxidative stress. According to 
Wood and Pierson [29], phenazine accepts electrons yielding a relatively stable anion radical that 
readily undergoes redox cycle. It includes biosynthesis of Mn-containing superoxide dismutase 
which causes enhanced production of O2 (superoxide radical). According to Kuleshova et al. [30] 
it was found that the bacterial pigment pyoverdine Pm from P. putida bacteria (strain KMBU 
4308) inhibited effectively a superoxide-driven reduction of tetrazolium by photochemically 
reduced riboflavin, and therefore pyoverdine has antioxidant activity. The antiradical activity of 
the pyoverdine Pm -- Fe3+ complex was also investigated. It was shown that shielding of active 
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OH-groups in pyoverdine Pm chelating center by Fe3+ions reduced the pigment antioxidant 
ability. Therefore, pyoverdine P has antiradical activity due to its chelating ability. 

The purpose of this study was to examine the fluorescence property of P. aeruginosa isolates 
(MTCC 8291) and (MTCC 8485); P. fluorescens, in two different media and to test their 
antibacterial and antioxidant activities. 

Materials and Methods 

Bacterial strain, source of bacteria and culture conditions 
P. aeruginosa strains (MTCC 8291) and P. aeruginosa (MTCC 8485) were obtained from MTCC, 
Chandigarh, India and P.  fluorescens (wild) was obtained from Shri AMM Murugappa Chettiar 
Research Centre, Chennai. P. aeruginosa (MTCC 8291) and (MTCC 8485) were maintained in 
the laboratory on Nutrient agar slants (Nutrient agar composition suggested by MTCC), P. 
fluorescence was maintained on King's B agar slants by reviving it every month. 

Production of fluorescent secondary metabolite 
Bacterial strains were grown on Tap water mineral medium, containing KNO3, 0.2%; K2HPO4, 
0.05%; MgSO4, 0.05%; and C4H5O4Na , 0.5%; pH 7 and King’s B medium containing Protease 
peptone, 2%; K2HPO4,  0.15%; MgSO4, 0.15%; Glycerol, 1%; pH 7; for the production of 
fluorescent compound. Media used for the study contained low iron concentration, which 
promoted the production of yellow-green fluorescent secondary metabolite, pyoverdines. 

Growth and Production of fluorescent secondary metabolite from selected bacterial 

cultures in King’s B and Tap Water Media 
Studies were carried out by growing the P. aeruginosa (MTCC 8291) and (MTCC 8485);  
P. fluorescens (wild) in King’s B Medium and in Tap water mineral medium respectively. Culture 
(10%) was inoculated in boiling tubes containing 10 ml medium respectively. Experiments were 
carried out in triplicates and incubated under static and shaking condition for 12 hrs, 24 hrs, 36 
hrs & 48 hrs and fresh weight, dry weight, and OD read at 312 nm. 

Extraction of secondary metabolites with selected organic solvents 
P. fluorescens was cultivated by inoculating 10% of inoculum in 100 ml of King’s B broth and 
100 ml of Tap water mineral broth respectively and was incubated at 36°C for 48 hrs in static 
condition. 
P. aeruginosa (MTCC 8485) was cultivated in King’s B broth by inoculating 10% of inoculum 
and was incubated at 36°C for 48 hrs in static condition. Yellow-green fluorescent secondary 
metabolite was extracted by centrifuging at 10,000 rpm for 20 minutes. Supernatant was 
considered as the crude source and was analyzed by UV Spectrophotometric scan and the OD 
value was recorded. Supernatant was filtered through membrane filter paper (No.2) to prevent the 
presence of bacterial cultures and refrigerated at 4°C. Extraction was done with culture filtrate 
(1:1 ratio) using organic solvents Ethyl acetate, Chloroform, and n-Hexane. Secondary metabolite 
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extracted from P. fluorescence grown in King's B broth was designated as PV1, secondary 
metabolite extracted from P. fluorescence grown in Tap water mineral broth was designated as 
PV2, and secondary metabolite extracted from P. aeruginosa  (MTCC 8485) grown in Tap water 
mineral broth was designated as PV3. 

Antibacterial activity of yellow-green fluorescent secondary metabolite 
The efficacy of fluorescent compounds extracted from bacteria was tested for its antibacterial 
activity towards selected bacteria by agar diffusion method which was performed by following 
the method as described by Erturk et al. [31]. Bacterial cultures such as Escherichia coli, 
Staphylococcus aureus, Salmonella typhi, Proteus vulgaris and P. aeruginosa were used for 
testing antibacterial activity. Nutrient agar plates were prepared and cultures were swabbed. Wells 
were made in each plate with a help of a cork borer (8 mm). PV1, PV2, and PV3 samples from P. 
fluorescence, and P. aeruginosa (MTCC 8485), in the volume of 5µl, 10µl, 15µl and 20µl were 
loaded in respective wells. To the centre well 25µl of solvent (chloroform or methanol or ethyl 
acetate) was added which served as control. Plates were prepared in triplicates. Plates were 
incubated at 37°C for 24 hrs and were observed for the presence of zone of inhibition. Size of the 
inhibited zone was measured and recorded.  

Anti-oxidant activity of fluorescent secondary metabolite 
Anti-oxidant activity was determined by performing DPPH [32] and Hydrogen Peroxide method 
[33].  

DPPH: DPPH (2, 2-diphenyl-1-picrylhydrazyl) (0.0004g) was added to 100ml of solvents 
(acetone and methanol). Bacterial extracts (1.5ml) was taken in tubes in the concentration of 
1000µg/ml. To that 3ml of DPPH was added. It was kept in the dark room for 30min. OD values 
were measured at 517nm using UV spectrophotometer. DPPH and solvents (acetone and 
methanol) without bacterial extract was used as the control. 

Hydrogen peroxide radical scavenging activity: Bacterial extracts (1.5ml) was taken in tubes in 
the concentration of 1000µg/ml. To that 3ml of Hydrogen peroxide solution was added. It was 
kept in the dark room for 10min. OD values were measured at 230nm using UV 
spectrophotometer. Phosphate buffered saline without bacterial extract was used as the control. 

Results and Discussion 

Growth of P. fluorescence, P. aeruginosa (MTCC 8291) and P. aeruginosa (MTCC 

8485) in King’s B and Tap Water Medium 
Time scale studies of P. fluorescence grown in King’s B broth recorded the maximum bacterial 
fresh biomass of 0.5 ± 0.107 g/10 mL and dry biomass of 0.2956 ± 0.065 g/10 mL in shaking 
condition at 36 hrs. Time scale studies of P. fluorescence grown in Tap water mineral broth 
recorded the maximum bacterial fresh biomass of 0.21 ± 0.038 g/10 mL and dry biomass of 
0.1566 ± 0.026 g/10 mL in shaking condition at 36 hrs. Among the two media, King’s B broth 
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recorded the maximum biomass at 36 hrs. Time scale studies of P. aeruginosa  (MTCC 8291) 
grown in King’s B broth recorded the maximum bacterial fresh biomass of 0.867 ± 0.192 g/10 mL 
and dry biomass of 0.203 ± 0.044 in static condition at 36 hrs. Time scale studies of P. aeruginosa 
(MTCC 8291) grown in Tap water mineral broth recorded the maximum bacterial fresh biomass 
of 0.273 ± 0.090 g/10 mL and dry biomass of 0.25 ± 0.090 g/10 mL in static condition at 24 hrs. 
Among the two media, Tap water mineral broth recorded the maximum biomass at 24 hrs. Time 
scale studies of P. aeruginosa  (MTCC 8485) grown in King’s B broth recorded the maximum 
bacterial fresh biomass of 0.4533 ± 0.067 g/10 mL and dry weight of 0.223 ± 0.026 in shaking 
condition at 36 hrs. Time scale studies of P. aeruginosa (MTCC 8485) grown in Tap water 
mineral broth recorded the maximum bacterial fresh biomass of 0.2267 ± 0.032 g/10 mL and dry 
biomass of 0.1733 ± 0.027 g/10 mL in static condition at 36 hrs. Fadden and Howes (1960) 
suggested that Tap Water medium supported growth and pigmentation in Pseudomonas spp. when 
incubated at 28 - 30°C under static condition.  

Production and extraction of fluorescent secondary metabolite 
Production of fluorescent secondary metabolite was recorded by observing OD at 312 nm in UV - 
Visible spectrophotometer. Among the 3 strains studied P. aeruginosa (MTCC 8291) grown in 
King's B medium recorded the maximum fluorescence with an OD of 1.8674 at 48 hrs in shaking 
condition. 

Figure 1: Fluorescence of strains grown in Tap Water Mineral Medium 
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P. fluorescens recorded the minimum fluorescence with OD of 0.2931 at 24 hrs in shaking 
condition (Fig. 1 & Fig. 2). Secondary metabolites were effectively separated using organic 
solvents. PV3 extracted with chloroform recorded the maximum weight on condensation with 
0.34 grams. PV1 was extracted with chloroform recorded the minimum weight on condensation 
with 0.04 grams. Some species of Pseudomonas can also produce levels of HCN that are toxic to 
certain pathogenic microorganisms [13]. 

Figure 2: Fluorescence of strains grown in King’s B Medium 
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Antioxidant activity of yellow-green fluorescent secondary metabolite by 
DPPH and Hydrogen peroxide radical scavenging activity: 
In DPPH method P. fluorescens recorded good antioxidant activity (%) with ethyl acetate extract 
(62.5550 % ±0.965), followed by chloroform extract (35.155 % ±1.535) and the minimum 
activity was recorded in hexane extract (-191.2400 % ±27.84). Through hydrogen peroxide 
radical scavenging activity, chloroform extracts (6.4320 % ±2.635) recorded positive followed by 
ethyl acetate whereas hexane extracts of P.  fluorescens recorded negative results. According to 
Waseem Raza et al. [34] The EPS produced by the strain P. fluorescens WR-1 was composed of 
arabinose, glucose and uronic acid and maltose, Zn2+ and Mn2+ were found important factors for 
its optimum production. The EPS also showed good H2O2 scavenging activity while moderate 
free radical scavenging activity and reductive ability. The EPS demonstrated different chemical 
composition with other reported polysaccharides from different P. fluorescens strains that 
reflected the species specific production and biotechnological potential of polysaccharides. 
Maximum microbial strains should be evaluated to find out physiologically and 
biotechnologically efficient polysaccharides to replace synthetic chemicals. The EPS from WR-1 
may be a new source of natural antioxidants with potential value for health, food and therapeutics. 

Conclusion 
Our work has given an interesting data for fluorescence of P. fluorescence in tap water mineral 
medium other than its regular activity in King's B medium and its attractive results for antioxidant 
property, which motivates us to do further study on purification of secondary metabolite and its 
application as antioxidants and as biological markers. 
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