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Abstract- Cardiovascular disease, management of hypertension is mostly treated by Amlodipine, atorvastatin and telmisartan.
Amikacin also one of the pharmaceutical drugs against bacterial infections. The Streptomyces sp. DSK2 melanin absorbs the
drugs in different concentration, different temperature and different incubation timings. The result shows that the Streptomyces
sp. DSK2melanin absorb the drugs in 40°C and the reaction timings were 180min. Amlodopine bind strongly at 40°C at180
min, other two drugs Atorvastatin and Amikacin moderate bind at 40°C at 120 min. Other biomedical studies of the
Streptomyces sp. DSK2 melanin silver nanoprticle was synthesized in 180s by the microwave radiation method. The silver
nanoparticle range 50nm in size, which is confirmed by TEM analysis, UV spectrum at 420nm , FTIR Spectrum , XRD. The
melanin showed the potent antioxidant activity was determined by DPPH assay, the maximum activity was 87.96 and the total
antioxidant activity phosphomolybdate assay) was 88.05. in this study , Streptomyces sp. DSK2 Melanin has great biomedical

activity.
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I. INTRODUCTION

Melanin is nearly a ubiquitous pigment. Melanins are
synthesized from many living organisms, both Prokaryotes

and Eukaryotes. Melanins are negatively charged,
hydrophobic  in  nature and  high-molecular-weight
compounds. The formation of melanin controlled by

tyrosinase and 4-hydroxyphenylacetic acid hydroxylase,
which converts tyrosine to dopa and then to dihydroxyindole
and dihydroxyindole-2-carboxylic acid, by a series of
enzymatic  and  non-enzymatic  reactions. Many
microorganisms  produced  melanin  physico-chemical
characteristics were studied by various methods and
biological roles and functions of melanin was acting as
powerful antioxidants via, for example, metal sequestration.
The amino, carboxyl, phenolic and hydroxyl group of
melanin binding sites for drugs [1] and metal ions [2].
Microbial melanin have a great potential applications in,
cosmetics, and pharmaceutical industries and agriculture
field. Many researchers revealed the streptomyce melanin
have a good photoprotectant and the best mosquitocidal
activity of Bacillus thuringiensis subsp. israelensis [3]. A
natural and synthetic melanin affinity study was demonstrated
by many researchers and they applied in various drugs in both
in vitro and in vivo studies. Melanin containing tissues are
accumulating and retain theses drugs is remarkable [4]. The
accumulation and retention of drug residues in the pigmented
tissues of the eye is widely acknowledged [5]. The basic

© 2018, IJSRBS All Rights Reserved

drugs chloroquine and procaine penicillin (Atlasik et al.
1980), chlorpromazine [6], amphetamine, atropine and
cocaine [7], binding affinity of the melanin was good.
Melanin binding of substances in external and internal tissues
(skin, hair, ear, eye, and brain) that (exogeneous and
endogeneous) substances involved in pathogenetic effects
onto the organism involved to analyse the long term disease
associated with long-term therapy with a number of drugs [8].
Chlorpromazine binding to and subsequent release from
retina melanin [9]. The microbial melanin binding with metal
ions and various drugs more important characteristic of this
pigment. The main functions of the metal ions can be act as
cofactors of enzymes, catalyzing basic functions like electron
transport, redox reactions and energy metabolism, and are
essential for maintaining the osmotic pressure of the cell [10].
Atorvastatin is belongs to the group of "statins” drug mainly
used to maintain the proper diet and reduce the cholesterol fats
(such as LDL, triglycerides) and increase the good cholesterol in
blood, simultaneously reduce the cholesterol in liver and
inhibiting HMG-CoA reductase, an enzyme found in liver
tissue, that plays a key role in the production of cholesterol in
the body [11]. It also prevents heart from heart attacks and
stroke. Telmisartan is also called as “Angiotensin receptor
blockers (ARBs)”. It also used to control the high blood pressure
(hypertension) and kidney problems, edema (swelling of arms,
legs, lips, tongue, or throat, the latter leading to breathing
problems), and allergic reactions [12]. It may also helps to
relax the blood vessels so blood can flow more easily.
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Amlodipine is a calcium channel blocker that dilates (widens)
blood vessels and improves blood flow. Amlodipine is used
to treat chest pain (angina) and other conditions caused by
coronary artery disease. Amlodipine is also used to treat
high blood pressure (hypertension), relaxing the smooth
muscle in the arterial wall, decreasing total peripheral
resistance and hence reducing blood pressure. In angina it
increases blood flow to the heart muscle [13]. Amikacin is an
aminoglycoside antibiotic which is treating the certain serious
bacterial infections. It works by inhibiting the production of
bacterial proteins, which causes bacterial cell death.
Amikacin, kanamycin and tobramycin stable complex studies
are demonstrated with synthetic melanin in invitro [14] and
the modified amikacin and tobramycin interaction with
melanin was followed with Cu2+ and Zn2+ ions [15].

Nanobiotechnology is a multidisciplinary field and
immensely developing the field such as biotechnology,
nanotechnology, physics, chemistry, and material science
[16], as it wide-ranging applications in different areas of
science and technology. Many researchers synthesized a
nanoparticles based on chemical, physical and biological
method. Biogenic based nanoparticles synthesis using the
like bacteria [17] fungi [18], actinomycetes [19]lichens [20]
algae [21], etc. Biogenic nanoparticles are environment
friendly, as no toxic chemical is involved in synthesis, and
also the synthesis process takes place at ambient temperature
and pressure conditions. So many researchers focusing the
biogenic nanoparticle synthesis nanoparticles [22].Water
soluble melanins have great potential applications such as
protect a skin from UV radiation and used in in paints,
varnishes and other surface protection formulations. Water
soluble melanin is used in solid plastic films of polyvinyl
alcohol to be employed in conjunction with other plastics to
make laminated sheets or lenses. Soluble melanin binds a
number of chemicals and drugs, thereby making it useful in
the detection of low levels of compounds and metabolites, or
in the elimination of toxic target. Streptomyces lusitanus and
Bacillus thuringensis based water soluble melanin from
biogeneic nanoparticles especially silver nanoparticles were
exploited for their novel and wide range of potential
biomedical applications, because of their unique and distinct
physical, chemical and biological properties. For pigment
based silver nanoparticle synthesis Microwave irradiation
provides increases the rapid synthesis and generating the
uniform non aggregated nanoparticles. This applicable
method useful to study the biological ligands and more usage
in biomedical applications, biological reducing agents were
realized as new materials and functional groups. In the
present investigation followed the binding studies of
Streptomyces DSK2 melanin in pharmaceutical drugs in
different temperature, different time intervals and different
concentrations. Melanin from Streptomyces DSK2 binds to
the atorvastatin, telmisartan, Amlodipine and Amikacin
adsorption studies of drug molecules. Another investigation
biogeneic based active silver nanoparticle synthesis in

© 2018, IJSRBS All Rights Reserved

Vol. 5(5), Oct. 2018, ISSN: 2347-7520

microwave assisted method. So the current study
Streptomyces DSK2 produced pigment based silver
nanoparticles (AgNPs) which are potentially been exploited
in medicine for antibacterial, antifungal activity.

1. MATERIALS AND METHODS

Extraction and purification of melanin pigment from
Streptomyces DSK?2

Streptomyces sp. DSK2 was grown in Tyrosine starch casein
agar medium with pH 7.2. Streptomyces sp. DSK2 was
sequence was submitted in NCBI (Genebank accession
No0.KU174534).The medium was autoclaved at 15 psi
(121-C) for 20 min. After the culture was inoculated and
incubated at 37°C for 7-14 days. After pigmentation the
culture was filtered by filter paper remove the myceliums.
Then the filtrate was adjusting with 0.1N Hcl pH 3.5, add
0.1N Nacl pH 7. The pigment was separated by centrifugation
at 8,000g and it was extracted, purified for further process.
The purified melanin pigment was used for adsorption
studies.

Conformation of Melanin production

The Melanin conformation was tested by Streptomyces sp.
DSK2 inoculated tyrosine starch casein broth taken and it was
filtered. The 2 ml of filtrate was culture and 1ml of 0.4%
substrate solution (L-Tyrosine (or) L-dopa). The reaction
mixture was incubated at 370C for 30 min for Ltyrosine and 5
min for L-Dopa and red coloration resulting from
dopachrome formation was observed and read using
spectrophotometer at 480nm. When there was no coloration
within these periods, the reaction mixture was further
incubated for as long as 2 hrs. After incubation melanin was
then formed within 30 min as discuessed in previous literature
[23].

Melanin - Drug binding assay

Sterptomyces sp. DSK2 melanin pigment (1mg/ml) was
dissolved in sodium phosphate buffer of pH 7.2 and drug
solutions  (atorvastatin, telmisartan, Amlodipine and
Amikacin) were added and to make a final volume of 2 ml.
Initial concentrations of drugs ranges from 10 to 50 ug for
atorvastatin, 30-150 pg for telmisartan, 7-35 pg for
amlodipine and 10 to 50 pg for Amikacin with a common
buffer. Control was used as melanin pigment. The samples
were incubated at different time intervals (10-30min) and
different temperature ranges (20-60-C). The binding drugs
with quantity were measured by spectrophotometrically at
245nm, 210nm, 370nm and 270nm respectively. Melanin
bound with drugs were calculated by the difference between
the initial drug to melanin and the amount of unbound drug,
and bound drug per 1 mg melanin

Absorption studies of Melanin -Drug binding assay

The adsorption of drug to Streptomyces sp. DSK2 melanin
was prepared in pH 7.2, temperature at 37 °C and increasing
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drug concentrations. Melanin pigment (1 mg/ml) was taken
and different drug solution was kept 3hr and incubated at 37
°C. After the drug melanin complex was centrifuged and the
supernatant was taken for adsorbed drugs was calculated.

Effect of concentrations of drugs on uptake by melanin
pigment

The experiments were conducted in test tubes containing
various concentrations of drugs (10 to 50 pg for atorvastatin,
30-150 pg for telmisartan and 7—35 pg for amlodipine and 10
to 50 pg for Amikacin) in common buffer. 1mg/ml of
Streptomyces sp. DSK2 melanin pigment was mixed with
drugs. The maximum absorbance was measured at 245nm,
210nm, 370nm and 270nm.

Effect of temperature of drugs on uptake by melanin
pigment

The optimum temperature ranges were followed up to 20-
60°C. The drugs concentrations ranges are same followed in
effect of concentration experiment. The maximum absorbance
was measured.

Effect of time of drugs on uptake by melanin pigment
The effect of time duration which could be reacts into the
melanin pigment. various time duration ranges (30-180min )
were followed in these reactions and the maximum
absorbance was measured.

Synthesis of pigment based biogeneic Silver Nanoparticles
The Sterptomyces sp. DSK2 melanin was used to synthesis of
silver nanoparticles from silver nitrate facilitated by
microwave radiation method. different concentration of silver
nanoparticles (2, 4, 6, 8 and 10) of 1 mL silver nitrate
solutions were added in to 1 mL of 0.1 mg/mL melanin. The
mixture solution was incubated in a microwave (2.45 GHz
frequency) oven. Different time reaction for synthesis of
melasnin based silver nanoparticles was observed at 10s, 30s,
60s, 90s, 120s, and 180s. The silver nanoparticle was
confirmed by UV spectrometer, FTIR, XRD and TEM
analysis. The UV absorption spectrum of silver nanoparticle
was analysed between 300-600nm.

DPPH Radical Scavenging Activity

Various concentrations of melanin silver nanoparticle (100,
200, 400 and 800 pg/mL) was mixed with 500uL of 99.5 %
ethanol and 125 pL of 0.02 % DPPH in 99.5 % ethanol. The
mixture was incubated at 30°C in dark for 30 min. The
reduction of DPPH was measured at 517 nm using UV
spectrophotometer and the percentage inhibition of the DPPH
radical was calculated. A lower absorbance of the reaction
mixture indicates a higher DPPH radical scavenging activity.
Ascorbic acid was used as a standard.

Total Antioxidant Capacity of AgNo3 (Phosphomolybdate
Assay)

The Sterptomyces sp. DSK2 melanin silver nanoparticles total
antioxidant capacity was determined by Phosphomolybdate
Assay. 0.1 mL of at various concentrations (100, 200, 400,
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800 and 1000 Ig/mL) of melanin silver nanoparticle was
mixed with 1 mL reagent solution (0.6 M sulphuric acid, 28
mM sodium phosphate and 4 mM ammonium molybdate) and
incubated in a water bath at 95-C for 90 min. The UV-Vis
absorbance of the mixture at 30°C was recorded at 765 nm
against a blank. 1 mL reagent solution and appropriate
volume of the solvent was act as a blank. The antioxidant
capacity was estimated using ascorbic acid as standard.

1. RESULTS AND DISCUSSION

Melanin contains carboxylic acid, amino, and hydroxy
functional groups for chelating metal ions chemically. The
Sterptomyces sp. DSK2 melanin bound to drugs was
compared. The UV-Visible spectra of the drug bound
melanin measured at 245nm, 210nm, 370nm and 270nm
respectively, for telmisartan, atorvastatin, amlodipine and
Amikacin. The basic compound with coplanar aromatic,
indole fused rings (telmisartan), basic aromatic compound
(amlodipine), and an aromatic imidazole compound
(atorvastatin) and Amikacin (Fig.1) were dissolved in
common buffer.
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Figure.1 Drugs Strcture’s

The optimization process very useful to analyses the different
experimental  conditions. The effect of different
concentrations of drugs was measured at various UV
absorption spectra. The maximum UV spectra range was
obtained in Amlodipine. This drug bound to Sterptomyces sp.
DSK2 melanin gives the maximum spectrum ranges (Fig.2).
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Figure.2 Different concentrations of drugs with melanin
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The effect of temperature on the adsorption of melanin
pigment bound with drugs was investigated in various
temperature ranges. Fig.3 shows the drug concentrations were
increased and same time temperature was also increased. The
maximum temperature was observed in 40°C. The adsorption
of drugs on to melanin pigment is mainly due to the presence
of charged functional groups like —-CH, —-NH, —CO and —-OH
[25], reported that the increase in the binding rates of
bunazosin, dorzolamide, and timolol to synthetic melanin,
drugs reach a plateau after 30 min[26]. Other investigation
proceeding was time duration of binding capacity of the
Streptomyces sp. DSK2 melanin pigment. Various time
durations were followed. Fig.4 showed the maximum time
duration was 180min. The pharmaceutical drugs that have
the tendency to bind to melanin pigment. These screening
works conclude the Streptomyces sp. DSK2 melanin pigment
bound the pharmaceutical drugs which prove the significant.
The applications of this pigment are seen in sunscreen lotions,
antioxidants and other pharmaceutical uses as a drug carrier.
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Figure.3 Different temperature of drugs with melanin
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Synthesis of Silver Nanoparticles

The silver nanoparticle synthesis was basically consists
various chemical and biological methods. The Streptomyces
sp. DSK2 melanin pigment based silver nanoparticles were
assisted by microwave radiation method[27]. The silver
nanoparticles colour intensity was developed in different
concentrations and different timing. The Streptomyces sp.
DSK2 melanin bound silver nanoparticles (2mM) (Fig. 5a)
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maximum synthesis was confirmed by UV spectrophotometer
at 420nm (Fig.5b & 5c). Many silver nanoparticle have a
excellent pharmaceutical applications.

Fig.5a Streptomyces sp. DSK2 melanin based silver
nanoparticle (2mM)
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Fig.5b Streptomyces sp. DSK2 melanin based silver
nanoparticle UV spectrum
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Fig.5¢ Streptomyces sp. DSK2 melanin based silver
nanoparticle synthesis in 180s
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Characterization of Silver Nanopatrticles

The Streptomyces sp. DSK2 melanin based silver
nanoparticle maximum size was 50nm by microwave
radiation method. The size of the silver nanoparticle was
measured by TEM analysis (Fig.6).

&
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Fig.6 Streptomyces sp. DSK2 melanin based silver
nanoparticle TEM analysis.

The presence of silver nanoparticles bound with melanin,
FTIR spectrum (Fig.7) was confirms the functional groups
were present. The absorbance at 3468,2374,1409,1020,663
due to O-H stretches alcohols, phenolics and carboxylic acid,
CH bend alkanes, CN stretches aliphatic amines and CBr
stretches alkyl halides.The XRD analysis (Fig. 8) reveals the
crystalline nature of silver nanoparticles with the intense
peaks corresponding to 111, 200, 220 and 311 2h values.
These intense peaks were indexed based on the Face Centered
Cubic structure of silver nanoparticles confirming the
crystalline nature.

Fig.7 FTIR spectrum of Streptomyces sp. DSK2 melanin
based silver nanoparticle
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Fig.8 Streptomyces sp. DSK2 melanin based silver
nanoparticle XRD analysis

The Streptomyces sp. DSK2 melanin based silver
nanoparticle antioxidant activity was assessed by DPPH
method  (Fig.9). Different concentration of silver
nanoparticles determined the DPPH radical scavenging
activity. The DPPH maximum activity was 87.96ug/ml. The
total antioxidant activities of silver nanoparticles were
determined by this assay. The melanin silver nanoparticle
concentration increases the total antioxidant activity was
increased. The effective total antioxidant activity melanin
silver nanoparticle concentration was 88.05ug/ml.

V. CONCLUSIONS

Sterptomyces sp. DSK2 melanin is a phenolic polymer and
have broad spectrum of biomedical field [28]. The melanin
based silver nanoparticle synthesis was assisted by
microwave radiation method and attained in 180s. The size of
the nanoparticle ranges were 50nm which confirmed by TEM
analysis and characterized by UV spectrum, FTIR, XRD. It
has good antioxidant activity which is determined by DPPH
assay and the total antioxidant activity was determined by
Phosbomolybdate assay. So in future the Sterptomyces sp.
DSK2 melanin silver nanoparticle and the melanin pigment
were used pharmaceutical studies and cosmetic preparations,
optical and UV protectant such as creams and lotions.
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