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ABSTRACT

Currently, researchers look to natural biological processes such using marine algae, to create dependable and
ecofriendly methods for the synthesis of metallic nanoparticles (AgNPs), Using microalgae like Nostoc sp.,
Lyngbya sp., and Phormidium sp. we have examined the intracellular and extracellular biosynthesis of silver
nanoparticles in this study. The microalgae extract contains a variety of active biomolecules, including superoxide
dismutase (SOD), oxidase, reductase, NAD-dependent enzymes, lipid, carbohydrates, peptides, protein and
pigment. These molecules play a significant role in the formation of nanoparticles and structures in the nanometer
range, which is demonstrated by a change in the brown colour that denotes the synthesis of silver nanoparticles.
Extracted biogenic silver nanoparticles and studies on their characterization are used in a scanning electron
microscopy field to analyze a 2D and 3D topographical blueprint. There was a logical relationship between the
efficiencies of micro algae in the production of silver nanoparticles and their graphical studies provide a support in
the 3 D Luminance imaging technology, Contour map analysis, and micro valley network. The silver nanoparticles
pattern was deposited on micro glass slide and imaged by SEM and EDS (FEI Quanta) with Digital Surf Mountain
@ surface analysis technology to characterize the silver nanoparticles using electron beam lithography. According
to the size, shape, stability, and surface properties of the nanoparticles, the primary methods of characterization of
silver nanoparticles are described.

KEYWORDS: Microalgae, silver nanoparticles, SEM, Mountain 8 Graphical tool, Micro valley.

INTRODUCTION electron microscope (SEM), individual particles and
groups of particles can be visualized.!™ Here, we used
SEM combined with Digital surf: Mountain 8 graphical
software to characterize silver nanoparticles and analyze
the surface morphology. SEM is a surface imaging
technique, capable of fully resolving various particle
sizes, size distributions, forms of nanomaterial, and the
surface morphology of the produced particles at the
micro and nanoscale.’®! Using SEM, we can probe the
morphology of particles and and counting the particles
by using specific software."

The synthesis of nanoparticles has become the matter of
great interest in recent times due to its various
advantageous properties, including high sensitivity
biomolecule  detection and  diagnosist,  tissue
engineering,”? antimicrobials™ and therapies, catalysis,
and microelectronics.”! However, utilizing metal oxide
nanoparticles,® can have a lot of negative effects on
human health. Since the chemical processes used in the
production of nanomaterial’s produce a significant
number of hazardous byproducts,’® the development of
novel chemical or physical approaches has led to
environmental contaminations Using the scanning
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Applications of Nanotechnology

Nanotechnologies have an ability to make the existing
medical applications cheaper and easier.’® Modern
medicine relies heavily on nanotechnology to treat a
variety of pathological and metabolic problems,
including inflammatory, arthritic, tumour™, HIV®? and
liver diseases.® Nanotechnology play a prominent role
in the Tissue Engineering, when conspiring the scaffolds,
researchers try to  mimic the nanoscale features of
a Cell's environment to express its differentiation down a
suitable lineage and synthesis of regenerated damaged
tissue are supported to the growth of bone™!, biomedical
engineering scientist may mimic osteoclast resorption
pits. Bone reabsorption is a process that breaks down the
osteoclasts cells and releases the minerals and proceeds
to transfer of calcium from bone tissue to the blood.
Nanotechnology which applied in the automobile
industries™*® use to develop the nanomaterial and diesel
engines with cleaner exhaust fumes. Nowadays,
Platinum act as a diesel engine catalyst are coupled with
diesel particulate filter to carry out the reduction reaction
to achieve the C3;HgsOH, CO and NH utilization
conversion achieved to minimal 60% and exhaust
particulate come out from the engine. The platinum

nanoparticle are played role in the clean of exhaust fume
and cerium oxide™ also act as a fuel catalyst.
Synthesized titanium dioxide*® containing nanoparticles
are used in the preparation of sunscreen and lotion,
cosmetics products, surface coatings and some food
products, Carbon allotropes used to produce gecko tape-
adhesive tape, Agricultural Packaging, Aluminum Foil,
Apparel Packaging, Blister Cards, and Bottles Cans.
Silver materials™ are used in food packaging, cloth
manufacturing, disinfectants and household appliances.
zinc oxide™™ is used in sunscreens preparation and
cosmetics industries, surface coatings, synthetic paints
and outdoor furniture varnish. Nanomaterial applications
in sports, to allow the manufacture tennis balls to last
longer, golf balls®®! to fly straighter and even bowling
balls to become more durable and have a harder surface.
Pants, shirt, socks and other textile materials are infused
with nanotechnology so that they will last longer and
keep people cool in the summer. Plasters or dressing
cloth are being infused with silver nanoparticles to heal
cuts faster. Nanoparticles play a role in silicon industries
to develop a personal computers?? and electronic device
may become cheaper and strong.
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Figure 1: Application of Nanoparticles in textile, mechanical and space research.
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MATERIALS AND METHODS

Scanning Electron Microscopy Technique (SEM):
sample preparation

The Jagna-Karcz method for SEM sample preparation
requires for a number of solutions, including phosphate
buffer A [Na2HPO4 « 12 H20 - 35.82 g/500ml or
Na2HPO4 « 2H20 -17.8 g/500ml], phosphate buffer B

[NaH2PO4 ¢« 2 H20 - 15.6 g/500ml or NaH2PO4 « H20
- 13.6 ¢/500ml] and 3% glutaraldehyde [50 ml 0.2 M
phosphate solution + 12 ml 25% glutaraldehyde + 38ml
distilled water]. Different steps, including fixation
washing, post fixation washing, dehydration critical
point drying, and metal coating, are included in the
process for preparing biological material.

Table 1: Scanning Electron Microscopy Sample Fixation Method.

Step Process Compounding
Step 1 Fixation Immerse the sample in 3% Glutaraldehyde buffered with 0.1 M Phosphate buffer
P at room temperature or 0-4°C (2-4 hours, maximum 24-48hours).

Step 2 Washing Rinse the tissue with 0.1 M Phosphate buffer pH=7.2 - (3 x 10min.).
Immerse sample in 1-2% Osmium Tetroxide in 0.1 M Phosphate buffer, pH=7.2
(2-4 hours) at room temperature and in a light tight container. 1-2% Osmium

Step 3 Post-Fixation Tetroxide Solution: (1%) - 0.25g OsO4 in 25 ml 0.1 M Phosphate buffer (12.5 ml

P 0.2M Phosphate solution + 12.5 ml distilled water) or 2% Osmium Tetroxide

Solution: 0.25g OsO4 in 12.5 ml 0.1 M Phosphate buffer (6.25 ml 0.2M
Phosphate solution + 6.25 ml distilled water).

Step 4 Washing In 0.1 M Phosphate buffer pH=7.2 (3 times for 10 minutes).
In a graded ethanol or acetone solutions in water — 30%, 50%, 70% (can store

Step 5 Dehydration tissue in 70% ethanol), 80%, 90%, 96%, 100% for 5-15 minutes each); 2 times in
100% ethanol or acetone (15-30 minutes each).
In a graded ethanol or acetone solutions in water — 30%, 50%, 70% (can store

Step 6 Dehydration tissue in 70% ethanol), 80%, 90%, 96%, 100% for 5-15 minutes each); 2 times in
100% ethanol or acetone (15-30 minutes each).

Step 7 Critical Point Drying | -

Step 8 Mounting Mount on specimen stub with carbon/silver paste or graphite

Step 9 Metal coating Coat with gold/palladium alloy

Step 10 Viewing sample Store stubs in desiccators

Studies of biogenic nanoparticle 2D and 3D of  biosynthesized  silver  nanoparticles  which

topographical blueprint

The extracted biogenic silver nanoparticles and its
characterization studies were analyzed by using surface
analyzing software. The Mountain -8-expert graphical
tool play animportant role in structural prediction,
Contour lines, Micro valley studies, extract profile study,
area of hole. Down load the software installation file
from: digital surf .com/support/software updates. Unzip
the file then double click on the Autrorun.exe to begin
the installation process. Choose install surface analysis
software and follow the on-screen installation of the
installation wizard.

RESULT AND DISCUSSION

Scanning Electron Microscopy (SEM) - [AgNPs]

The green synthesis of silver nanoparticles was
demonstrated by using SEM. This SEM images
confirmed that the metal particles are present in
nanosize. The SEM micrograph of the synthesized silver
nanoparticles were magnified in 11500X at an
accelerating voltage of 10 kV and the particles were
spherical shaped with an average diameter of 60nm-—
344nm. The SEM images show small scattered structure

agglomerates in to larger size. It is also can be correlated
with the observed broad area of the absorbance peak.
The bio-organic compounds in the microalgal extract
seems to act as a ligand which effectively stabilizes the
formed silver nanoparticles. The silver nanoparticles
shape and size were photographed by using SEM
(Figure: 2, 3 and 4).

www.wiplsorg | Vol 8, Issue 10, 2022. |

ISO 9001:2015 Certified Journal | 72




Yuvaraj et al. World Journal of Pharmaceutical and Life Science

Figure 2: SEM images of biogenic silver nanoparticle from Lyngbya sp. (A, B: arrow marked) and (a, b: sizes of
the nanoparticles).

Figure 3: SEM images of biogenic silver nanoparticle from Nostoc sp. (A, B, C and D: arrow marked) and (a, b,
¢ and d: sizes of the nanopatrticles).
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Figure 4: SEM images of biogenic silver nanoparticle from phormidium sp. (A, B, C and D: arrow marked) and

(a, b, c and d: sizes of the nanoparticles).

Dispersive X-ray spectrometer (SEM-EDX EDAX -
AgNPs)

The scanning electron microscope with energy dispersive
X-ray spectrometer (SEM-EDX) was employed to
determine the silver concentration of the nanoparticles.
Energy Dispersive Analysis of silver nanoparticles gives
qualitative and quantitative status of elements that may
be involved in the formation of silver nanoparticles. The
peak shows silver region at 3Kev which is typical for the

RHOR 410 ‘edx_ ™ "
SE.MAG: 400 x HV: 30.0 kV Wuh mm

absorption of metallic silver nanocrystalline due to
surface Plasmon resonance. A silver concentration of
41.26%, 36.53% and 63.17% in the Nostoc sp., Lyngbya
sp., and Phormidium sp., were detected after incubation
for 48 hrs. The graph also shows the presence of
potassium and sodium in the EDX picture of silver
nanoparticles (Figure: 5, 6 and 7). This is probably due
to the presence of substrate over which the NP sample
was held during SEM microscopy.

C.nom C.Atom
[wt.%] [at%]
31.22 74.40
63.17 19.55
5.62 6.05
Total 100 100

Phormidium sp.
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Figure 5: EDAX spectra of Silver Nanoparticles Synthesized in Phormidium sp.
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C.nom C.Atom
[wt.%] [at%]
50.06 82.96
36.53 7.76
13.46 9.96
Total 100 100

Lyngbya sp.

Figure 7: EDAX spectra of Silver Nanoparticles Synthesized in Lyngbya sp.

Convert image in to surface: 3 D Luminance

The 3D luminance was a practical method to create
biogenic  silver  nanoparticle  surface  roughness
measurement in SEM that was to build the stereographic
portrait image. It includes, taking 2 portraits with various
tilt angles which was used to calculate the 3D image of
the surface and used for any kind of surface analysis. The
scanning electron microscopy (SEM) was a surface-
imaging technique that produces images of a sample by
scanning and focused beam of electrons. The incident
electron was attracted with the sample and generate
electron signals to reflect the direct image and the atomic
composition of the scanned surface. The incident

electrons cause emissions of elastically back scattered
electrons (BS), secondary in elastically scattered
electrons, and characteristic X-rays from the atoms on
the sample surface. Detection of the secondary electrons
is the most common mode in SEM. A different kind of
topographical surface features can be identified and
surface is further subjected in Gussian filtering to reduce
the S-L surface noice. (Figure: 8, 9 and 10). Hi-tech
machine processing MOUNTAIN MAPS programming:
3D Luminance surface of biogenic nanoparticle from a:
Nostoc sp., b: Lyngbya sp., ¢: Phormidium sp. (secondary
profile: Arrows represent the extracted profile are shown
in Table: 2).
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D d
Figure 8: SEM images of biogenic surface silver nanoparticle from Nostoc sp. (Left side A, B, C and D: black
and white) and Hitech machine processing MOUNTAIN MAPS programming used to create the 3D Luminance

of biogenic surface silver nanoparticle from Nostoc sp. (Extracted primary profile : Right side a, b, ¢ and d:
colour).

Figure 9: SEM images of biogenic surface silver nanoparticle from Lyngbya sp. (Left side A, B, C and D: black
and white) and Hitech machine processing MOUNTAIN MAPS programming used to create the 3D Luminance

of biogenic surface silver nanoparticle from Lyngbya sp. (Extracted primary profile : Right side a, b, ¢ and d:
colour).
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Figure 10: SEM images of biogenic surface silver nanoparticle from Phormidium sp. (Left side A, B, C and D:
black and white) and Hitech machine processing MOUNTAIN MAPS programming used to create the 3D
Luminance of biogenic surface silver nanoparticle from Phormidium sp. (Extracted primary profile : Right side

a, b, cand d: colour).
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Figure 11: Hi-tech machine processing MOUNTAIN MAPS programming: 3D Luminance surface of biogenic

nanoparticle from Nostoc sp., Lyngbya sp., Phormidium sp. (Extracted secondary profile: a, c, d).

Table 2: MOUNTAIN MAPS programming: 3D Luminance surface of biogenic nanoparticle from a: Nostoc sp.,

b: Lyngbya sp., ¢c: Phormidium sp.

xg;’c':;fgf“"x;:fasrh;’égacmd Nostoc sp. () | Lyngbyasp. (¢) | Phormidium sp. (d)
Projected area 116.4mm° 25.27mm* 17.47 mm*
perimeter 45.69 mm 17.82mm 14.87 mm
Minimum Diameter 9.299 mm - -

Angle of minimum diameter 83.00° - -
Maximum diameter 15.79.0 mm - -

Angle of maximum diameter -18..0° - -
Equivalent radius 6.087 mm 2.836 mm 2.388 mm
Equivalent diameter 12.17 mm 5.673 mm 4.717 mm
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Mean diameter 9.345 mm - -
Form factor 0.7005 1.000 0.9931
Aspect ratio 1.698 - -
Roundness 0.5321 - -
Compatchness 0.7294 - -
Orientation 154.6° 3.901° 0.000°
Length 17.78 mm 5.281mm 5.049 mm
Width 11.81 mm 6.039 mm 4.406mm
Elongation 0.3358 0.1434 0.1272
X-extent 16.40 mm 6.045 mm 5.292mm
Y-extent 13.46 mm 5.828mm 4.763mm
Convexity 0.9902 1.000 1.000
Solidity 0.9254 1.000 1.000
X of geometric center 34.28 mm 32.82 mm 28.71 mm
Yof geometric center 47.18mm 42.80 mm 45.54 mm
Maximum caliber 17.78 mm 8.022 mm 6.701 mm

Contour map: surface of biogenic nanoparticle

The surface roughness have been usually a detrimental
by-product of all machining processes. These
modernized research work which was applied in digital
image processing system of MOUNTAIN MAPS
programming to measure, generate a 3-D contour plot of
nanoparticle surface roughness, The acquired RGB
images were deselect, kept their feature ratios intact to
standardized the comparison. The gray scale and binary
conversions were performed. The peaks and valleys of
the surface roughness showed up as bright and dark
regions in the grayscale images. The Moutain maps
stored each resized image as a 2-D matrix, where each
column corresponded to a ‘strip’ of the image and
contained pixel of the image acquisition setup intensity
values. The MOUNTAIN MAP was a programming and
numeric computing platform used by millions of
engineers and scientists to analyze data, develop
algorithms, and create models (Figure: 12-14). Hi-tech
machine processing MOUNTAIN MAPS programming
used to create the Contour map -surface of biogenic
nanoparticle from Nostoc sp., Lyngbya sp., Phormidium

sp. and extracted secondary profile: a, ¢ and d, are shown
in (Figure: 15 and Table: 3-5).

Micro valley networks: surface of
nanoparticle

The hi-tech machines process innovative modelling
technique was applied in the micovalley network studies
of silver nanoparticle surface roughness. The averaged
density of valley varies from primary groove to
secondary groove. These specific representations of the
surface evident that create an abrasion operation
procedure to smooth surface with larger number of
deeper valleys which causes the increased retention
capability. The maximum depth of furrows, mean depth
of the furrows and mean density of furrows values was
calculated by using software digital surf analysis tool and
photographed  (Figure:12-14).  Hi-tech  machine
processing MOUNTAIN MAPS programming create the
micro valley network: surface of biogenic nanoparticles
maximum depth of furrows in Nostoc sp., Lyngbya sp.,
Phormidium sp. are shown in Table: 6-8.

biogenic

< A!! wm}mﬁ& r‘%z‘ig

se to create the Contour map:

surface of biogenic nanoparticle from Nostoc sp. (Left side A, B, C and D: colour) and micro valley network.

(Right side a, b, ¢ and d: Shown the furrows).
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0 100 200mm)

Figure 13: Hi-tech machine processing MOUNTAIN MAPS programming create the Contour map: surface of
biogenic nanoparticle from Lyngbya sp. (Left side A, B, C and D: colour) and micro valley network. (Right side
a, b, c and d: Shown the furrows).

¢ D rpor -
Figure 14: Hi-tech machine processing MOUNTAIN MAPS programming create the Contour map: surface of
biogenic nanoparticle from Phormidium sp. (Extracted primary profile: Left side A, B, C and D: colour) and
micro valley network. (Extracted primary profile: Right side a, b, ¢ and d: Shown the furrows).

Figure 15: Hi-tech machine processing MOUNTAIN MAPS programming used to create the Contour map -
surface of biogenic nanoparticle from Nostoc sp., Lyngbya sp., Phormidium sp. (Extracted secondary profile: a, c,
d).
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Table 3: MOUNTAIN MAPS programming used to create the Contour map -surface of biogenic nanoparticle
from Nostoc sp.

MOL_JNTAIN MAP.S. Extracted surface Larea [A] L .area: [B] L area: [c]
profile parameters: Nostocsp. (a)

Projected area 23.98 mm’ 597.7 mm’ 92.91 mm’
perimeter 17.37 mm 97.79 mm 14.87 mm
Minimum Diameter - 24.35 8.134
/Angle of minimum diameter - 1.000 48.00
Maximum diameter - 34.42 14.81
Angle of maximum diameter - 45.00 -28.0
Equivalent radius 2.763 mm 13.79 mm 5.438 mm
Equivalent diameter 5.526 mm 27.59 mm 10.88 mm
Mean diameter - 20.44 mm 8.446 mm
Form factor 0.9989 0.7854 0.7253
Aspect ratio - 1.414 1.821
Roundness - 0.6092 0.4840
Compatchness - 0.7805 0.6957
Orientation 176.7° 0.000 ° 151.0 °
Length 5.982 mm 24.34 mm 14.98 mm
\Width 5.037 mm 24.55 mm 10.58 mm
Elongation 0.1580 0.008688 0.2935
X-extent 5.821mm 24.61 mm 14.55 mm
'Y-extent 5.821mm 24.61mm 11.91 mm
Convexity 1.000 1.000 0.9963
Solidity 1.000 1.000 0.9412
X of geometric center 28.40 mm 38.85 mm 34.43mm
'Y of geometric center 42.22 mm 41.27mm 46.89mm
Maximum caliber 7.821 mm 34.57 mm 0.000 mm

MOl_JNTAIN MAP.S. Extracted surface L. area :[A] L. area: [B] L. area: [c]
profile parameters: Lyngbya sp. (c)

Projected area 8.695 mm’ 638.0 mm’ 1704 mm®
perimeter 10.45 mm 89.71 mm 165.2 mm
Minimum Diameter - - 40.48
/Angle of minimum diameter - - -90.0
Maximum diameter - - 58.27
/Angle of maximum diameter - - 44.00
Equivalent radius 1.664 mm 14.25 mm 23.29 mm
Equivalent diameter 3.327 mm 28.50 mm 46.58 mm
Mean diameter - - 35.12
Form factor 1.000 0.9961 0.7851
/Aspect ratio - - 1.440
Roundness - - 0.6224
Compatchness - - 0.7889
Orientation 90.00 ° 0.02171° 0.000°
Length 3.323 mm 29.98 mm 42.11mm
\Width 3.332 mm 27.10 mm 40.48 mm
Elongation 0.002655 0.0959 0.03878
X-extent 3.440 mm 30.16 mm 42.33 mm
Y -extent 3.704 mm 27.52 mm 40.75 mm
Convexity 1.000 1.000 1.000
Solidity 1.000 1.000 1.000
X of geometric center 34.65 mm 35.41 mm 36.69 mm
'Yof geometric center 45.86 mm 45.10 mm 40.32 mm
Maximum caliber 4.706 mm 40.41 mm 58.41 mm

Table 4: MOUNTAIN MAPS programming used to create the Contour map -surface of biogenic nanoparticle
from Lyngbya sp., (Extracted secondary profile: c).

www.wipls.org |

Vol 8, Issue 10, 2022.

1SO 9001:2015 Certified Journal

80




Yuvaraj et al. World Journal of Pharmaceutical and Life Science

Table 5: MOUNTAIN MAPS programming used to create the Contour map -surface of biogenic nanoparticle
from Phormidium sp., (Extracted secondary profile: d).

MOUNTAIN MAPS: Extracted surface

profile parameters: Phormidium sp, (d) Lo aireet 1A Lo aleet ] L. areze i
Projected area 19.57 mm* 82.81mm° 678.9 mm’
perimeter 15.73 mm 47.30 mm 108.1 mm
Minimum Diameter - 7.163 19.86
/Angle of minimum diameter - 39.00 0.000
Maximum diameter - 14.04 39.47
Angle of maximum diameter - -13.0 -60.0
Equivalent radius 2.496 mm 5.134 mm 14.70 mm
Equivalent diameter 4.992 mm 10.27 mm 29.40 mm
Mean diameter - 7.955 mm 20.44 mm
Form factor 0.9936 0.4650 0.7303
Aspect ratio - 1.960 1.987
Roundness - 0.4440 0.5346
Compatchness - 0.6664 0.7312
Orientation 0.03164° 1751.5° 90.00°
Length 5.328 mm 16.512 mm 34.18 mm
\Width 4.677 mm 11.86 mm 19.86 mm
Elongation 0.1222 0.2814 0.4189
X-extent 5.556 mm 16.93 mm 20.11 mm
'Y -extent 5.027 mm 12.70 mm 34.66 mm
Convexity 1.000 0.9223 1.000
Solidity 1.000 0.7814 1.000
X of geometric center 30.32 mm 30.73 mm 31.54 mm
'Y of geometric center 48.08 mm 38.23 mm 35.20 mm
Maximum caliber 7.090 mm 16.65 mm 39.53 mm

Table 6: Hi-tech machine processing MOUNTAIN MAPS programming create the micro valley network:
surface of biogenic nanoparticles maximum depth of furrows in Nostoc sp.

Information:

Micro valley network: Nostoc sp. a e © ?
Parameters value  unit value  unit value  unit value  unit
Maximum depth of furrows 314.7 GL 2376 GL 2535 GL 1905 GL
Mean depth of furrows 1099 GL 89.80 GL 102.7 GL 51.63 GL
Mean density of furrows 3.162 cm/cm® | 3.427 cm/cm? | 2.626 cm/cm® | 3.391 cm/cm?

Table 7: Hi-tech machine processing MOUNTAIN MAPS programming create the micro valley network:
surface of biogenic nanoparticles maximum depth of furrows in Lyngbya sp.

Information:

Micro valley network: Lyngbya sp. a B © ¢
Parameters value unit value unit value unit value unit
Maximum depth of furrows 226.2 GL 238.7 GL 2728 GL 2514 GL
Mean depth of furrows 70.81 GL 94.04 GL 115.1 GL 1059 GL
Mean density of furrows 3.324 cm/cm? 3.070 cm/cm? | 3.257 cm/cm? | 3.517 cm/cm?
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Table 8: Hi-tech machine processing MOUNTAIN MAPS programming create the micro valley network:
surface of biogenic nanoparticles maximum depth of furrows in Phormidium sp.

Information:

Micro valley network: Phormidium sp. a B e ¢
Parameters value  unit value  unit value  unit value  unit
Maximum depth of furrows 3165 GL 264.0 GL 167.3 GL 1384 GL
Mean depth of furrows 110.7 GL 96.31 GL 5499 GL 3754 GL
Mean density of furrows 2.551 cm/cm? | 3.106 cm/cm® | 3.296 cm/cm? | 3.483 cm/cm?

CONCLUSION

The green synthesis of silver nanoparticles was
demonstrated by using SEM. This SEM images
confirmed that the metal particles are present in
nanosize. The SEM micrograph, synthesized silver
nanoparticles in the 11500x magnification and at an
accelerating voltage of 10 kV, the particles were
spherical shaped with an average diameter of 60nm-—
344nm. The SEM images show small scattered structure
of  biosynthesized  silver  nanoparticles  which
agglomerates in to larger size. It is also can be correlated
with the observed broad area of the absorbance peak.
The bio-organic compounds in the microalgal extract
seems to act as a ligand which effectively stabilizes the
formed silver nanoparticles. The silver nanoparticles
shape and size were photographed by using SEM. The
scanning electron microscope with energy dispersive X-
ray spectrometer (SEM-EDX) was employed to
determine the silver concentration of the nanoparticles.
Energy Dispersive Analysis of silver nanoparticles gives
qualitative and quantitative status of elements that may
be involved in the formation of silver nano particles. The
peak shows silver region at 3Kev which is typical for the
absorption of metallic silver nanocrystalline due to
surface Plasmon resonance. A silver concentration of
41.26%, 36.53% and 63.17% in the Nostoc sp., Lyngbya
sp., and Phormidium sp., were detected after incubation
for 48 hrs. The graph also shows the presence of
potassium and sodium in the EDX picture of silver
nanoparticles. This result was well supported by the
previous findings of SEM and EDAX specta of
synthesized silver nanoparticles in microalgae.

A different type of topographical surface features can be
detected [Matej Harcarik and Robert Jankovych, (2016)].
The projection beyond the center plane was referred to as
hills [represented in green colour], and their maximum
altitude was called peaks [represented in orange colour].
The areas under the center plane were called as a dale
[represented in blue colour], and their lowest valley
points being pits [represented in black colour]. The S-L
surface were further subject into Gaussian filtering [ISO
25178-2:2012]. The Gaussian filters play a major role in
filtering the different type of surfaces. The nanoparticle
surface characterization was studied by using linear
Gaussian filters. It can be applied to the input surface by
calculating the entanglement of measured surface with a
Gaussian and Laplacian of Gaussian weighting functions

for robust feature-based tracking. NumPy used to
perform a wide variety of mathematical operations such
as algorithm, matrix array. It promotes the number of
mathematical library functions, which was used to
achieve the hi-tech machine processing Moutain MAPS
programming used to retrieve the surface model- 3D
Luminance of biogenic silver nanoparticle from Nostoc
sp., Lyngbya sp., and phormidium sp. A different type of
topographical surface features can be detected. The
Gaussian filters play a major role in filtering the different
type of surfaces. The acquired RGB images were
deselect, kept their feature ratios intact to standardize the
comparison. The gray scale and binary conversions were
performed. The peaks and valleys of the surface
roughness showed up as bright and dark regions in the
grayscale images. Pinpoint the sutface of contour line
were far away [represented as a-Maximum peaks in
orange color, black color-pit], and contour lines close
eath other [representing in yellow-hills, blue-dales] The
Moutain maps representation showed the maximum
peak, pit, hill, and dale from Nostoc sp., Lyngbya sp., and
phormidium sp. The dominant wavelength, maximum
roughness and maximum amplitude were calculated from
the biogenic silver nanoparticle surface in Nostoc sp.,
Lyngbya sp., and Phormidium sp. The hi-tech machine
processing Moutain MAPS programming used to retrieve
the surface model-3D Luminance of biogenic silver
nanoparticle from Nostoc sp., Lyngbya sp., and
Phormidium sp.
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