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Abstract

the consequence of a large number of surface atoms and

The present study reports a cost-effective and eco-

three-dimensional quantum confinement of electrons,

friendly

using

which are believed to be the factors regulating the

Microsorum punctatum frond extract as a new solution

physical and chemical properties of metal nanoparticles

in the development of therapeutic strategies against

[3]. The synthetic process for metallic nanoparticles can

inflammation. Egg albumin denaturation model was

tailor the material through specific application by

used to ascertain the anti-inflammatory potential of the

controlling size and shape distributions.

silver

nanoparticles

synthesis

biosynthesized silver nanoparticles. Plasmon resonance
surface peaked at 440 nm and particles interface were

Plant extract mediated synthesis of nanoparticles is a

coated with organics. X-ray diffraction pattern showed

simple, environment friendly and cost-effective bottom-

nanocrystallite nature of 20.05 nm and 39.46 nm size

up technique. It allows subsequent manipulations of the

for silver and silver chloride, respectively while the

physical-chemical environment through plant secondary

hydrodynamic diameter size was found to be 29.7 ± 9.7

metabolites as reducing and stabilizing agent preventing

nm. Elemental mapping reveals particles consisting of

the formation of larger molecules [4]. Nanoparticles

silver, chloride or carbon among main elements. Highly

have drawn increasing interest in nanomedicine for their

aggregated and polydispersed spherical silver grain of

ability to deliver drugs in the optimum dosage range

10-45 nm size were depicted with electron microscopy.

often resulting in increased therapeutic efficiency of the

Biosynthesized nanoparticles significantly inhibited

drugs, weakened side effects and improved patient

thermally induced albumin denaturation indicating their

compliance [5]. The biological activity of silver

capability to control protein denaturation involved in the

nanoparticles depends on various factors including

inflammatory process thus, plausibly account for the

surface chemistry, size, size distribution, shape, particle

pharmaceutical use of the plant.

morphology, particle composition, coating/capping,
agglomeration, dissolution rate, particle reactivity in

Keywords:

Biosynthesis;

Silver

nanoparticle;

solution, efficiency of silver ion release and cell type [6,
7]. The biogeneration of nanoparticles using plant

Microsorum punctatum extract; Anti-inflammation

extracts as reducers might be considered as an effective
beneficiary approach for the pharmaceutical industry as

1. Introduction
Size

effects

constitute

a

fascinating

aspect

of

nanomaterials. One of the most direct effects of
reducing the size of materials to the nanometer range is
the appearance of quantization effects due to the

the method is not expensive, not cumbersome, ecofriendly and the particles can be subsumed into
antimicrobial

applications,

cosmetic

products,

packaging.

confinement of the movement of electrons, this leads to
discrete energy levels depending on the size and
structure, thereby creating properties different from
those of corresponding bulk materials [1]. The effects
determined by size pertain to the evolution of structural,
thermodynamic,

electronic,

spectroscopic,

electromagnetic and chemical features of these finite
systems with increasing size [2]. These properties are
Journal of Nanotechnology Research

Microsorum punctatum (L.) Copel (Polypodiaceae) is a
common fern species found in Africa and Asia, in
various forest types of tropics and subtropics from sea
level up to 2800 m elevation [8, 9]. The plant is a
common medium sized epiphytic herb occurring
naturally in semi exposed as well as shaded sites. This
specie is cultivated as an ornamental plant and for
26

J Nanotechnol Res 2020; 2 (2): 025-041

DOI: 10.26502/jnr.2688-85210014

medicinal purpose. The plant’s crude extract is

distilled water to remove all surface contaminants and

folklorically used as purgative, diuretic and for wound

finely cut. 10 g of the plant was introduced into a

healing [10, 11]. The plant’s leaves are consumed as

conical flask containing 100 mL preheated distilled

edible vegetable [12]. Phytochemical screening and

water (80°C) and stirred for 5 minutes using hot plate

pharmacological investigation pointed out their rich

equipped with magnetic stirrer. After cooling at room

phenolic and flavonoid content associated to significant

temperature, the solution was filtered using Whatman

antioxidant and anti-inflammatory activities [13]. The

paper n°1 and used as Microsorum punctatum aqueous

present study therefore reports for the first time, the

extract throughout, being stored at 4°C and used for one

synthesis and characterization of silver nanoparticles

week due to gradual loss of plant extract viability for

using Microsorum punctatum plant frond extract as a

prolonged storage. 10 mL of the freshly prepared

bioreactor. In vitro anti-inflammatory study was carried

aqueous extract was introduced into a petri dish and left

out in order to establish possible biopharmaceutical use

overnight in the oven at 45°C resulting in the complete

of the generated nanoparticles.

evaporation of the solvent. The extract was weighted
and the amount of plant extract present in the initial
solution was calculated.

2. Materials and Methods
2.1 Ethical considerations
All experimental procedures were in strict compliance

2.4 Silver nanoparticles synthesis

with the approved protocol by the Institutional Ethical

Fresh fronds extract of Microsorum punctatum was used

Committee of the University of Douala (Protocol

as a source for the synthesis of silver nanoparticles

approval number CEI-UDo/1399/04/2018/T).

following a well-known procedure previously described
[14]. Briefly, to 10 mL aqueous extract, 50 mL silver

2.2 Chemicals and reagents

nitrate aqueous solution (1 mM) was added and the

All chemicals used in this study were of analytical

arrangement was left at room temperature for the

grade. Silver nitrate (AgNO3) was purchased from

bioreduction process. The mixture was incubated in the

Sigma Aldrich Co Ltd Germany. Diclofenac (R. P.

dark to minimize the photoactivation of silver nitrate

Normapur Prolabo, Paris, France) was used as received.

under static conditions until changing color appearance,

Distilled water was used throughout the reactions. All

then centrifuged (Hettich D-7200 Tuttlingen, Germany)

glass wares were washed with dilute nitric acid (HNO3)

at 6000 rpm for 20 min and washed twice with distilled

and distilled water, and then dried in hot air oven.

water and once with ethanol 95°. Purified pellets were
kept into a petri dish, dried in the oven at 60°C for 24 h

2.3 Plant collection and extract preparation

and used for characterization and anti-inflammatory

Fresh fronds of Microsorum punctatum (Figure 1) were

studies.

collected

at

Bonaberi (4°06'19.3"N

9°37'32.7"E),

Littoral region, Cameroon, in December 2017 and

2.5 Characterization of silver nanoparticles

authenticated by M. Ngansop Eric at the National

2.5.1 UV-Visible spectroscopic measurement: The

Herbarium of Cameroon, Yaoundé, in comparison with

reduction and formation of silver ions was monitored by

a

(n°

measuring UV-Visible spectrum of the reaction mixture

18505/SFR/Cam). The entire freshly collected plant was

(plant extract and silver nitrate solution) at 1 h, 24 h,

thoroughly washed with running tap water followed by

and 48 h using an UV-visible spectrophotometer

voucher

specimen

previously

Journal of Nanotechnology Research
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(SPECORD S600, 1 nm resolution). Distilled water was

Instruments X-Max solid-state silicon drift detector

used as a blank.

operating at 20 keV coupled to a TECNAI G2 HRSEM.

2.5.2 Fourier transform infrared spectroscopy:

2.5.6

Fourier transform infrared (FTIR) spectrum was

Microscopy and Selected Area Electron Diffraction:

recorded at room temperature through potassium

For

bromide pellet method. Samples were grinded with KBr

Microscopy (HR-TEM), the sample was prepared by

pellets and kept in an infrared path and the spectrum

placing a drop of the nanoparticles suspension on the

was measured using a Nicolet IS5 model of Thermos

carbon-coated

scientific operating at a resolution of 0.4 cm -1.

evaporation

High

the

Resolution-Transmission

High

Resolution-Transmission

copper
inside

grid

the

and

vacuum

Electron

Electron

allowing

water

dryer. HR-TEM

observations as well as Selected Area Electron
2.5.3 Powder X-ray diffraction: Powder X-ray

Diffraction (SAED) were carried out using an FEI

diffraction (PXRD) measurements of purified silver

Tecnai G2 Field Emission Gun - HRTEM operating at

nanoparticles were carried out at ambient temperature

200 kV.

using a BRUKER D2 Phaser diffractometer (Cu K [Å]
1.54182, 30 kV) by preparing a film of the silver-

2.6 Anti-inflammatory activity: heat-induced egg

organic nanopowder on a flat, low-background silicon

albumin denaturation assay

sample holder.

The synthesized silver nanoparticles were screened for
anti-inflammatory

2.5.4

Dynamic

Light

Scattering

properties

using

inhibition

of

measurement:

albumin denaturation technique as previously described

Particle sizes and size distributions were determined

[15]. Briefly, the reaction mixture (5 mL) consisted of

using a Zetasizer (Malvern Nano S Zetasizer) operating

0.2 mL of egg albumin (from fresh hen’s egg), 2.8 mL

with a He-Ne laser at a wavelength of 633 nm. 10-15

of phosphate buffered saline (PBS, pH 6.4) and 2 mL of

measurements were made in each run and each analysis

varying concentrations of silver nanoparticles (50, 25,

was performed in triplicate.

12.5, 6.25, 3.125 μg/mL). Similar volume of distilled
water served as control. The mixture was incubated at

2.5.5 High Resolution-Scanning Electron microscopy

37°C in a biochemical oxygen demand incubator for 15

and Energy Dispersive X-Ray Spectroscopy: The

min then heated at 70°C for 5 min. After cooling, their

biosynthesized silver nanoparticles were subjected to

absorbance was measured at 660 nm by using vehicle as

High Resolution-Scanning Electron microscopy (HR-

blank. Diclofenac was used as reference drug and

SEM) for morphology determination. A small amount

treated similarly for determination of absorbance. The

of sample powder was deposited on a carbon coated

anti-inflammatory activity was estimated in percentage

carbon grid and coated with carbon using a coating

inhibition of protein denaturation and calculated by

sputter coater (Quorum Q 150 TES) to increase the

using the Equation (1):

conductivity of the sample. SEM images were taken

% inhibition = 100 X

𝐴𝑏𝑠 𝑠𝑎𝑚𝑝𝑙𝑒
𝐴𝑏𝑠 𝑐𝑜𝑛𝑡𝑟𝑜𝑙

−1

(1)

using Carl Zeiss Auriga Field Emission Scanning
Electron microscope (FEG SEM) imagine at 5 keV.
Energy Dispersive X-ray Spectroscopy (EDS) spectrum
for elemental analyses was collected with an Oxford
Journal of Nanotechnology Research

2.7 Statistical analysis
One-way ANOVA was applied to analyze the
variability among various parameters using software
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PRISMA (GraphPad Software, Inc., San Diego, CA,

3.2 Visual observation of biosynthesized silver

version 5.01). All experiments were performed in

nanoparticles

triplicate.

A visual observation of a change in colour from clear
brown to a darkish solution after adding silver nitrate

3. Results

solution

3.1% yield of extract

Microsorum punctatum fresh fronds extract and silver

Aqueous extraction of Microsorum punctatum fronds

nanoparticles solution are depicted in Figure 2. The

yielded 36% (w/v) of the original plant material

observed changing colour due to formation of Plasmon

extracted. The crude extract obtained after complete

at the colloid surface occurs 48 h following incubation.

dryness was a deep-brown, sweet-smelling solid

No further change was observed indicating the

residue.

stabilization

was

recorded.

of

the

Silver

nitrate

synthesized

solution,

nanoparticles.

Figure 1: Microsorum punctatum in its natural milieu.

Figure 2: (A) Silver nitrate; (B) Microsorum punctatum leaf extract; and (C) silver nanoparticles solutions.

3.3

Characterization

of

biosynthesized

silver

periodic sampling of reaction mixture and subsequently

nanoparticles

measuring UV visible spectra of the same. The UV-

3.3.1 UV-Visible spectroscopy: The bio-reduction of

visible spectrum recorded against distilled water as a

silver ions in aqueous solution was monitored by

function of time of reaction is shown on Figure 3. The

Journal of Nanotechnology Research
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characteristic peak of silver nanoparticle known as

most intense peaks of Ag and AgCl were preferred.

surface Plasmon resonance confirming the presence of

Thus, (111) and (200) lattice planes of Ag and AgCl

nanoparticles in the sample was observed at 440 nm on

have been selected. The calculated average crystalline

the spectra and occurred 48h following incubation.

particle size using the Debye-Scherrer formula was
found to be 20.05 and 39.46 nm for silver and silver

3.3.2 Infrared Spectroscopy of silver nanoparticles

chloride, respectively. No other characteristic peaks

from Microsorum punctatum: The Infrared spectrum

were indicated by the XRD analysis suggesting the high

of silver nanoparticles from Microsorum punctatum

purity of the as-prepared Ag@AgCl nanoparticles.

recorded over the spectral range from 0 cm -1 to 4000
cm-1 is depicted in Figure 4. Characteristics IR peak
-1

3.3.4 Dynamic Light scattering spectroscopy results:

centred at 1044 cm is associated with a strong sharp C-

Particles size and size distributions of the synthesized

N stretch. The peak centred at 1223 cm -1 is attributed to

silver nanoparticles using dynamic light scattering

stretching mode of C-N bonds. Absorption band at 1392

technique are depicted in Figure 6. It is observed that

-1

cm is due to stretching vibration of C-O group. The
-1

the particles obtained have a good dispersion with

absorption occurring at 1534 cm can be attributed to

hydrodynamic diameters of 50.45 nm. The size

N-O nitro compound. The band at 1618 cm-1 is

distribution of the synthesized silver nanoparticles using

attributed to the streching vibration mode of C=C bond

Microsorum punctatum extract are reported in the

of unsaturated ketone. The weak broad absorption band

Figure below by volume (Figure 6), by intensity (Figure

at 2165 cm-1 is due to the presence of C≡C bonds. The

7) and by number (Figure 8).

-1

band at 2910 cm represents C-H vibrations of alkane
and the broad absorption band at 3390 cm -1 can be

3.3.5 Scanning Electron Microscopy and Energy

attributed to N-H aliphatic primary amine stretch.

Dispersive X-ray Spectroscopy results: Figure 9A
depicts the HR-SEM image of silver nanoparticle

3.3.3 Powder X-ray diffraction results: The typical

synthesized using Microsorum punctatum aqueous

powder X-ray diffraction pattern of biosynthesized

extract. It is noticeable that almost all the nanoparticles

silver nanoparticles from Microsorum punctatum is

are highly crystalline aggregates of spherical shape with

shown in Figure 5, while their principal characteristics

varied size. The energy dispersive x-ray (EDS) analysis

are indicated on table 1 and 2 respectively. The pattern

gives qualitative as well as quantitative status of

is compatible with the cubic phase of Ag with

elements that may be involved in formation of

diffraction points at 2θ values of 37.17°, 43.37°, 62.92°,

nanoparticles thus, confirms the presence of silver as

and 75.39° that can be indexed to the (111), (200),

shown

(220), and (311) planes of the face-centered cubic (fcc)

biosynthesized silver nanoparticle shows an intense

structure respectively (JCPDS file: 65-2871). The

optical absorption band peak at 2.6 and 3 keV

pattern also showed the presence of the cubic phase of

corresponding to chloride and silver respectively

AgCl at 2θ values of 27.78°, 32.18°, 46.20°, 54.79°,

(Figure 9B). The elemental profile of synthesized

57.36°, 67.41°, 74.40°, and 76.93° corresponding to the

nanoparticles is resumed on Table 3. The peaks situated

(111), (200), (220), (311), (222), (400), (311) and (420)

at the binding energy of 0.2 and 0.5, keV belonging to

planes,

carbon

respectively

(JCPDS

file:

31-1238).

To

determine the average size of synthesized particle, the
Journal of Nanotechnology Research

in

and

Figure

9B.

oxygen

The

EDS

respectively

spectrum

are

from

of

the

biomolecules bound to the surface of the silver
30
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nanoparticles and/or due to sample grid holder which is

could be indexed on the basis of the silver and silver

made from carbon.

chloride mixture.

3.3.6 HR-Transmission Electron Microscopy and

3.4 Inhibition effect of silver nanoparticles from

selected area electron diffraction results: High

Microsorum punctatum on albumin denaturation

resolution transmission electron microscopy (HR-TEM)

Synthesized silver nanoparticles from Microsorum

images at different resolutions (Figure 10A), show

punctatum effects on heat-induced egg albumin

polydispersed spherical shaped silver nanoparticles with

denaturation are summarized on Table 4. All tested

various size. The size distribution when a section of

concentrations significantly inhibited the denaturation

these nanoparticles is considered is depicted in Figure

of egg albumin in a concentration-dependent manner.

10B. Figure 10C shows the selected area electron

The gotten maximum inhibition percentage was 69% at

diffraction

synthesized

the highest tested concentration (100 µg/mL). Also,

nanoparticles. The ring-like diffraction pattern indicates

diclofenac used as standard drug exhibited an inhibition

that the particles are crystalline. The diffraction rings

of 81% at the concentration of 100 µg/mL.

(SAED)

pattern

of

the

Figure 3: UV-Visible spectrum of silver nanoparticles from Microsorum punctatum at 48 hours.

Journal of Nanotechnology Research
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Figure 4: Fourier Transformed Infrared spectrum of silver nanoparticles from Microsorum punctatum.

Figure 5: X-ray diffractogram pattern of silver nanoparticles from Microsorum punctatum.

S. No.

Position

Peak

[°2Theta]
1

height

FWHM

Surface

Miller indices

Ag/AgCl

[cps]

[°2Theta]

[cts*°2Theta]

27.78

382

0.2190

546.7

(111)

AgCl

2

32.18

1000

0.2190

1080.3

(200)

AgCl

3

37.17

230.9

0.2190

402.8

(111)

Ag

4

43.37

207.8

0.2190

189.4

(200)

Ag

5

46.20

647.4

0.2190

539.0

(220)

AgCl

Journal of Nanotechnology Research
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6

54.79

339.5

0.2190

107.8

(311)

AgCl

7

57.36

388.9

0.2190

130.4

(222)

AgCl

8

62.92

561.6

0.2190

105.0

(220)

Ag

9

67.41

396.3

0.2190

42.9

(400)

AgCl

10

74.40

262.4

0.2190

16.9

(331)

AgCl

11

75.39

271.5

0.2190

111.2

(311)

Ag

12

76.93

457.9

0.2190

86.2

(420)

AgCl

Table 1: Principal characteristic values for the X-ray diffractogram of silver nanoparticles from Microsorum
punctatum.

Phase composition (%)

Particles size (nm)

Ag

84.4

20.05

AgCl

15.6

39.46

Table 2: Phase composition and calculated particles size of silver nanoparticles from Microsorum punctatum.

Figure 6: Histogram and Gaussian fit of Microsorum punctatum silver nanoparticles size distribution by volume
from dynamic light scattering measurement.
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Figure 7: Histogram and Gaussian fit of Microsurum punctatum silver nanoparticles size distribution by intensity
from dynamic light scattering measurement.

Figure 8: Histogram and Gaussian fit of Microsorum punctatum silver nanoparticles size distribution by number
from dynamic light scattering measurement.
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(A)

(B)

Figure 9: (A) HR-SEM images; and (B) EDS spectrum of silver nanoparticles from Microsorum punctatum.

Elements

% Atomic

C

74.52

O

2.37

Cl

7.89

Ag

15.22

Total

100

Table 3: Elemental composition of silver nanoparticles from Microsorum punctatum.
Journal of Nanotechnology Research

35

J Nanotechnol Res 2020; 2 (2): 025-041

DOI: 10.26502/jnr.2688-85210014

(A)

(B)

(C)

Figure 10: (A) HR-TEM images of the silver nanoparticles from Microsorum punctatum ; (B) Size distribution
using a section of silver nanoparticles; (C) SAED pattern of silver nanoparticles from Microsorum punctatum.
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Sample

Concentration (µg/mL)

% inhibition

Control

-

-

MP-AgNPs

100

69

MP-AgNPs

50

67

MP-AgNPs

25

52

MP-AgNPs

12.5

47

MP-AgNPs

6.25

39

Diclofenac

100

81

Diclofenac

50

79

Diclofenac

25

77

Diclofenac

12.5

67

Diclofenac

6.25

43

IC50 (µg/mL)

Logarithmic equation

16.05

y = 10.82 ln(x) + 19.97

5.43

y = 12.69 ln(x) +28.53

Table 4: Inﬂuence of silver nanoparticles from Microsorum punctatum and Diclofenac against albumin
denaturation.

4. Discussion

agent. Such have been observed for olive leaf extract

The synthesis of silver nanoparticles by a cost-effective

[17].

and environmental friendly pathway using the plant
frond extract of Microsorum punctatum is described.

To

Biogenerated silver anti-inflammation property is

nanoparticle-metabolite

demonstrated. Visual observation of changing color of

spectrum of the synthesized silver nanoparticles has

the reaction mixture (plant extract and silver nitrate) 48

been obtained. The potential biomolecules responsible

hours following incubation from clear brown to darkish

for the reduction, capping and stability of the

at the end of the reaction was first recorded. This

synthesized silver nanoparticles were associated with

changing color is due to the formation of plasmon at the

absorption bands of various stretching modes including

colloid

of

NH, CH, CC, CN, NO and CO. FTIR analysis shows

conduction electrons on the surface indicating the

evidence that the silver nanoparticles are capped with

formation of nanoparticles [16]. Uv-vis spectroscopy is

phytochemicals with various functional groups of

a widely used technique to characterize the optical

organic molecules giving characteristic peaks in the

properties

allows

spectrum. Similar observations have been reported

formation and stability study [17]. The UV-visible

while using Stachytarpheta cayennensis aqueous extract

spectra recorded against water as a function of time

as bioreactor [18].

surface,

of

due

to

coherent

nanoparticles.

The

oscillation

method

study

the

surface

functionalization

interface,

a

typical

at

the
FTIR

illustrated the characteristic peak of plasmon resonance
surface at 440 nm confirming the synthesis and stability

XRD is one of the most important characterization

of silver nanoparticles. Thus, Microsorum punctatum

techniques to reveal the structural properties of

aqueous extract acts as a reductant as well as capping

nanoparticles. It gives enough information about the
crystallinity and phase of the nanoparticles. X-ray

Journal of Nanotechnology Research
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diffractograms of nanomaterials provide a wealth of

punctatum silver nanoparticles are of good quality thus

information - about phase composition, crystallite size,

plant secondary metabolites are able to stabilize

lattice strain, and crystallographic orientation [4, 19].

effectively the particles in solution. The dispersion is

The typical PXRD pattern of the prepared nanoparticles

good enough for data collection and analysis which

presented in Figure 5 is compatible with the cubic phase

enable a cumulant study. Less large or sedimenting

of silver with various diffraction points corresponding

particles are therefore formed.

to the fcc structure (JCPDS file: 65-2871). The PXRD
pattern also showed the presence of the cubic phase of

The detailed size and morphology of the nanoparticles

silver chloride (JCPDS file: 31-1238). No other

have been investigated using HR-SEM and HR-TEM

characteristic peaks were found, indicating the high

coupled with EDS and SAED, respectively. The

purity of the as-prepared silver and silver chloride

synthesized silver nanoparticles studied with HR-SEM

nanoparticles. The most intense peaks of silver and

were found spherical and aggregated. HR-TEM

silver chloride were chosen to calculate the average

microscopy shows particles with 10-45 nm size. Sizes

crystalline particle size [20]. Thus, we selected the (111)

obtained by powder X ray diffraction analysis are inside

and (200) lattice planes of silver and silver chloride,

that range (39.46 nm for silver chloride, 20.05 nm for

respectively. Mean particles sizes of 39.46 nm was

silver) while DLS size is 50.45 nm. Silver nanoparticles

obtained for silver chloride while 20.05 was obtained

have the tendency to agglomerate due to their high

for silver. Similar observations were made using

surface tension of ultrafine nanoparticles [23]. The fine

extracts of Selaginella myosorus, Corchorus olitorius or

particle size results in a large surface area that, in turn,

Ipomea batatas [14, 21]. It was possible to obtain a

enhances the nanoparticle activities. The EDS profile of

phase composition quantification of 84.4% for silver

bioreduced silver ions indicated that the silver

chloride and 15.6% for silver.

nanoparticles contain pure silver, carbon and oxygen
due to the presence of secondary metabolites and

Dynamic light scattering (DLS) is a technique for

chloride from silver chloride nanocrystalites [24].

characterizing the size of colloidal dispersions which

SAED pattern clearly confirmed their crystalline nature

utilizes the illumination of a suspension of particles or

of both nanograins.

molecules undergoing Brownian motion by a laser
beam. In fact, when a particle is illuminated with a

In the present study, the protein denaturation bioassay

laser, the intensity of the scattered light fluctuates at a

was

rate that is dependent upon the particle size. The sizes

inflammatory

using DLS accounts with nanoparticles and molecules

nanoparticles. Protein denaturation is one of the well

adsorbed or electrostatically bounded [22]. This quality

documented causes of inflammatory and arthritic

is fundamental for biopharmaceutical uses. In this study,

diseases [25]. It has been report that production of auto-

the synthesized silver nanoparticles size determined

antigens in certain arthritic diseases may be due to

using DLS technique was found to be 50.45 nm. The

denaturation of tissue protein in vivo [26]. In

control of size dimensions in solution is critic when

inflammatory-related diseases, soluble proteins and

plant extracts are considered. The metallic nanoparticles

peptides are converted into highly organized fibrillar

generated tend to agglomerate due to Brownian motion.

aggregates. The accumulation of abnormal protein and

The DLS data obtained in the case Microsorum

peptide
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selected

for

in-vitro

property

of

assessment

of

synthesized

aggregates exerts toxicity

by

antisilver

disrupting
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intracellular

transport,

DOI: 10.26502/jnr.2688-85210014
protein

technical support. PBEK thanks the African-German

degradation pathways and/or disturbing vital cell

Network of Excellence in Science (AGNES) for

functions [27]. Thermal denaturation of albumin leads

granting a Mobility Grant in 2017. Support of Word

to the exposure of hydrophobic residues, which

University Service under APA 2668 for providing part

increases

overcomes

equipment used is appreciate. FEM thank the German

electrostatic repulsion and triggers the aggregation of

Academic Exchange Service DAAD for a generous

amorphous

Professor Fellowship (grant no. 768048).

hydrophobic

aggregates.

overwhelming

attraction

Silver

that

nanoparticles

from

Microsorum punctatum were effective in inhibiting
thermally induced albumin denaturation at different
concentrations, as shown in table 5. The effect is
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