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In this study, the Bi1.6Pb0.4Sr2Ca2-xRExCu3Oy (RE = Eu, Dy and Yb) where
x = 0.000, 0.025, 0.050, 0.100 and 0.200 which were synthesised through
the coprecipitation (COP) method was successfully prepared. The phase
purity and structural properties were performed by X-ray Diffractometer
(XRD), Field-Emission Scanning Electron Microscopy (FESEM) and
Energy Dispersive X-ray Spectroscopy (EDX). Meanwhile, the powders at
each stage of the coprecipitated powder, precalcined and calcined products
were characterized by Thermogravimetric Analysis (TGA) and Fourier
Transform Infrared Spectroscopy (FTIR). Furthermore, the resistivity
and critical current density were measured by using the four-point probe
method. The Bi-2223 superconductor induced the additional Bi-2212 phase
with increasing RE concentration. The crystallographic structures of the
samples were slightly changed from tetragonal to orthorhombic in higher
concentration of x > 0.000, x > 0.100 and x > 0.025 for the Eu, Dy and Yb
samples, respectively. Consequently, the analyses showed a decrease of
the lattice parameter c and volume fraction for the Bi-2223 phase with the
substituted sample while the SEM investigations showed that the surface
morphology of microstructures had degraded, the grain connectivity
became weak and the porosity increased with RE concentration. This
resulted in the degradation of superconducting properties and it exhibited
less grain alignment and connectivity that resulted in the decline of JC with
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RE substitution. However, Yb showed better grain alignment compared
to the Eu and Dy substituted samples. TGA results showed identical
thermal behaviour for each substitution samples, which underwent
different stages during their formation. TG analyses showed that there
were five steps of mass loss for precipitated powder. TG curve for the
sample x = 0.025 Eu, Dy and Yb, which has been calcined for 24 hours
at 845 °C shows only one drop in temperature above 800 °C. Apparently,
no indication of mass loss could be seen below ~800 °C. Therefore, it
revealed that the formation of the carbonate can be suppressed in the
calcined stage. FTIR results showed that the apparent infrared spectrum
on all the precursor powders qualitatively showed four main regions and
the existence of –OH group has an ability to increase the diffusion rate
between metals during synthesis process. Increasing the concentration of
Eu, Dy and Yb substituted in the Bi-2223 caused the decrement of JC
and TC values. JC and TC zero of the substituted samples were found to be
lower than for the pure sample with almost the same TC zero; however, the
Yb substitution showed greater JC with 4.1910 A/cm2 compared with the
other substitutions
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Marine-derived actinomycetes possess distinct and complex metabolic
capabilities, resulting in the wide diversity of their secondary metabolites
in terms of chemical structure and biological activity. The bioactive
compounds of actinomycetes isolated from mangrove soils are reported to
possess various biological activities such as antimicrobial, cytotoxicity,
anticancer and antioxidant. The aims of this study are to isolate and
characterize diverse populations of marine actinomycetes from mangrove
soils, to identify selected morphologically distinct isolates by using 16S
rRNA sequence analysis, to screen their potential biological activities as
antimicrobial as well as β-lactamase inhibitor agents, and to elucidate the
structure of selected bioactive compounds. A total of 73 actinomycete
strains were isolated from 11 mangrove locations in Malaysia. Of these,
morphological observations and 16S rRNA sequence analysis indicate the
presence of representative species from at least 3 genera Streptomyces,
Pseudonocardia and Saccharomonospora. The majority of the isolates
belong to genus Streptomyces. It was found that the most productive
medium for isolation is starch casein nitrate agar (SCNA). It was also
found that addition of 3% sodium chloride (NaCl) improved the isolation

rate of mangrove actinomycetes. Disc diffusion assay showed that
9.6% (direct broth culture) and 8.2% (ethyl acetate extract) of these
isolates were able to produce antimicrobial compounds active against
Staphylococcus aureus, Bacillus subtilis, Candida albicans as well
as Saccharomyces cerevisiae. Hexane extracts however exhibited no
activity. A modified microdilution plate assay showed that 16.4% (ethyl
acetate extract) of these strains were able to generate antimicrobial
compounds active against Staphylococcus aureus, Bacillus subtilis,
Escherichia coli and Candida albicans. A rapid screening assay for
β-lactamase inhibitors activity by resazurin microdilution plate assay
was developed and showed that 4.9% of actinomycete isolates were able
to produce inhibitor compounds against Staphylococcus aureus ATCC
43300. The KMS1 isolate was chosen as a lead candidate because this
strain showed consistent production of antimicrobial and inhibitor
active compounds throughout the screening experiments. Nuclear
magnetic resonance (NMR) spectroscopy analysis showed that the
active compound (KMS1-2B) was 4-hydroxybenzoic acid.
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