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Biomedical applications of Durio zibethinus extract
mediated gold nanoparticles as antimicrobial,
antioxidant and anticoagulant activity

Abstract

An eco-friendly and efficient method has been used for green synthesis of stable gold
nanoparticles (Au NPs) using Durio zibethinus extract as a reducing and capping agent. The
biologically produced nanoparticles were characterized by UV-Vis, XRD, SEM, EDAX
and TEM analysis. The elemental composition of Au NPs was reported by EDAX spectral
analysis. The bio-reduced Au NPs exhibited almost spherical. Increasing applications of
NPs especially metallic nanoparticle plays an important role. Gold is one of the most useful
metallic nanoparticles. Au NPs having unique physiochemical characteristics and wide
usage in different field applications. Besides, antibacterial, antioxidant and anticoagulant
properties of Au NPs were studied. It is proved that Au NPs synthesized using natural
reducing agents (plant leaves, route, seeds, pulp, stem, etc.) are eco-friendly, inexpensive,
have good anti-microbial activities against micro-organisms. This study established a
synthesis of Au NPs using Durio zibethinus extract as a viable green route approach, with
remarkable antimicrobial, antioxidant and anticoagulant activities. As far as we know, this
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Introduction

Nanotechnology is an innovative branch of science deals with the
formation, processing, and applications of nanomaterials. Nanoscale
metal oxide semiconductor materials have been widely used in research
due to their distinctive properties.' Efforts are being made to develop
simple, nontoxic, biocompatible and eco-friendly nanomaterials
through the green chemistry approach.>” Different parts of plants
are extensively exploited for the synthesis of various nanoparticles
where the metal salt solution is mixed with plant extract with varying
reaction conditions and stirred to reduce the metal, leading to
nucleation and synthesis of respective metal nanoparticles.®'° Metal/
Metal oxide nanoparticles Ag, Au, ZnO, MgO have good antibacterial
activities. The study of the antioxidant property of nanoparticles
has become one of the significant basic studies in pharmaceutical
science and nanoscience.'"'* An antioxidant is a compound that
delays or prevents the oxidation of an oxidizible species. Oxidative
stress was induced by ROS produced in the body, is one of the main
factors of current slow killer diseases, that the population suffering
from, like diabetes, cancer, cardiovascular neurological inflammatory
viral diseases and digestive disorders.'® Durio zibethinus is the most
common tree species in the genus Durio that are known as durian and
has edible fruit also known as durian. Durio is exceptionally rich in
polyphenols such as flavanol monomers and procyanidin oligomers.
Besides phenolic compounds, other chemicals like methylxanthine
and anthocyanins in Durio zibethinus might influence the anti-oxidant
capacity.'® Polyphenols or phenolics have attracted the attention of
researchers over the world because of their physical and biological
functions, including antioxidant, anticarcinogenic, anti-allergic,
antiatherogenic and antidiabetic assays. All these desirable biological
potentials of the chemical components of Durio zibethinus motivated
the current examination into its nano-biotechnological possible in
green-chemistry. In this examination, we report for the first time the

synthesis of Au NPs using Durio zibethinus seeds extract as a capping
and reducing agents, as well as a demonstration of its anti-microbial,
antioxidant and anti-coagulant assays.

Experimental

Collection and processing and preparation of Durio
zibethinus extract

Durio zibethinus seeds were extracted from fresh, methodically
washed Durio fruits obtained from Bangalore Fruit market, Electronic
City, Bengaluru, India. The Durio seeds were first washed into distilled
water before air drying for 7 to 10 days at ambient temperature. They
were later de-shelled and milled into powder with the aid of a mixer
grinder (Figure 1). Durio seeds extract was obtained following the
procedures of Vinay SP et al.'” and later the final clean dry extract
which was stored at 4°C for further use.

Preparation of Au NPs

To synthesize Au NPs, 60mg of Durio zibethinus seeds extract
was added to 90ml of 5mM Chloroauric acid (HAuCl4) at ambient
temperature, stirred continuously for 1 h in magnetic stirrer to mix the
metal precursor completely and kept for reflux with vigorous stirring
at 97°C for 5 to 6h. The reaction mixture was allowed to under slow
reduction into Au NPs for 24h to complete the bioreduction process
(Figure 2). Further, the obtained solid material was purified by repeated
centrifugation at 4000 rpm for 10min. Finally, the synthesized Au
nanoparticles were dried in a hot air oven at 60°C 10 to 12h and stored
in airtight vials.

Antibacterial assay

Antibacterial activity was screened against Gram -ve bacteria
(P. desmolyticum) and Gram +ve bacteria (S. aureus) bacteria
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(NCIM- 5022) by disc diffusion method. Diverse concentrations of  standard and incubated these Petri plates at 37°C for 24h. These Petri

Au nanoparticles (1500 and 1000 pg/well) were used to assess the plates the developed zone of inhibition of every disc was measured
activity of the nanoparticles. Ciprofloxacin (5pg/50uL) was used  in millimeter.
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Figure | Schematic representation for the preparation of Durio zibethinus seeds extract for synthesis of Au NPs.
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Figure 2 Schematic representation for the synthesis of Au NPs.

Chloroauric acid (HAuCl,)
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Antioxidant activity

Antioxidant activity was carried out by 1,1-Diphenyle-2-
picrylhydrazyl assay by the Brand Williams technique. DPPH is a
stable free radical with purple color having an absorption maximum at
520nm. In the presence of an antioxidant which can donate an electron
to DPPH radical for inhibiting the activity of DPPH molecule. This
results in a change in absorbance at 520nm. The % inhibition was
calculated by the equation IC50 value was determined by plotting the
line at 50% inhibition (y-axis) to the concentration of the test sample
(x-axis).

Absorbance(control) - Absorbance(Test) .

% Inhibition = 100 ...... (1)

Absorbance(control)

Anticoagulant activity

The anticoagulant activity of Au NPs was investigated by mixing
blood freely collected (goat and sheep blood) in meat stall near S.ILE.T
college, donated (human blood) by a healthy volunteer (collected from
S.LE.T Medical college, Tumkur) with an equal volume of 170ug/ml
of NPs. The control samples were set up using the EDTA solution. The
reaction mixtures were held at ambient temperature (30+2°C) for 1h
and then observed macroscopically on the slide, and microscopically
for the formation of blood clots.

Results and discussion

XRD Study

Figure 3 Shows the XRD patterns of Au NPs. The XRD peak
positions were consistent with the Au and sharp peaks of XRD indicate
the crystalline structure. Intense peaks at 260=38°, 44°, 64° and 77°
that could be indexed as (311), (220), (200) and (111) reflections,
indicating the f.c.c. structure of Au nanoparticles.'® These are in good
agreement with the standard JCPDS card No- 04-0784.
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Figure 3 XRD spectrum of Au NPs.
UV-Vis spectroscopy

The study of absorption band with a peak shows in around 530-
540nm discovered to SPR is exhibited. The gold nanoparticles
absorption peak appeared the 538 nm this could be proved (Figure 4).
The prepared gold nanoparticles had spherical morphology in nature.
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Figure 4 UV-Vis spectrum of Au NPs.
SEM and EDAX analysis

The SEM images of as-synthesized Au nanoparticles were shown
in Figure SA & 5B. The image reveals that Au NPs are uniform
spherical like structures with agglomeration. The EDAX spectrum
shows the presence of strong gold (Au) peaks indicating the purity of
the synthesized material Figure 5C."
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Figure 5 (A), (B) SEM images, (C) EDAX spectrum of Au NPs.
TEM analysis

The Au NPs were mostly spherical in shapes and ranged from 20-
50nm with an average size of 35.71nm as shown in Figure 6.

Antibacterial activity

The anti-bacterial assay of Au nanoparticles was determined
against human pathogenic bacteria comprising gram -ve bacteria
(P. desmolyticum) and gram + ve bacteria (S. aureus), as shown in
Figure 7. The dimensions of the zones of inhibition obtained with the
pathogens are presented in Table 1.
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Figure 6 (A) TEM image, (B) Histogram spectrum of Au NPs.

ANTIMICROBIAL ACTIVITY

Figure 7 Bar diagram of inhibition zone of antibacterial activity of Au NPs.

Table | Antibacterial activity of Au NPs against pathogenic bacteria

Pseudomonas Staphylococcus
SI. No Treatment desmolyticum aureus
(meanxSE) (meantSE)
| Control NA NA
2 Au NPs (1000 pg/mL) 10.47+0.30 12.50+0.29
3 Au NPs (1500 pg/mL) 16.50+0.30 19.50+0.29
4 Ciprofloxacin (5 pg/mL) 20.63£0.17 23.17£0.44

Values are the mean * SE of inhibition zone in mm. NA Symbols represent no antibacterial activity was
found in this work.
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Antioxidant activity

DPPH a stable free radical with a characteristic absorption at 517
to 520nm, was used to study the radical scavenging activity of Au NPs.
The decrease in absorption is considered as a measure of the extent of
radical scavenging. The percentage of inhibition or scavenging of free
radicals was determined. The Au NPs were inhibiting the DPPH free
radical scavenging activity with IC50 value of 370pg/mL (Figure 8).

Antioxidant activity assay
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Figure 8 Percentage inhibition of DPPH radical.
Anticoagulant Assay

The Au nanoparticles prevented the coagulation of human (92.1
%), goat (87.5 %) and sheep (82.9 %) type of blood in vitro (Figures
9-11), and remained essentially the morphology of RBCs as obtained
in the fresh blood and that which was collected in the EDTA coated
bottles.” The control samples treated with Durio zibethinus seeds
extract and HAuCl4 solution failed to prevent the coagulation of
blood. Additionally, a current study by Musibau et al.*! reported the
upgrading of anticoagulant activities of Ag NPs bio-synthesized by
the Cocoa bean extract. The increasing evidence suggests that MNPs
may have a possible application in the control and management of
blood coagulation disorders.
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Figure 9Au NPs stability and coagulant activity on Human blood. (A) Blood
clot, (B) Blood treated with Au NPs, (C) Optical microscopy image of blood
clot, (D) Optical microscopy image of blood treated with Au NPs, (E) Au NPs
stability.
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Figure 10 Au NPs stability and coagulant activity on Goat blood. (A) Blood
clot, (B) Blood treated with Au NPs, (C) Optical microscopy image of blood
clot, (D) Optical microscopy image of blood treated with Au NPs, (E) Au NPs
stability.
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Figure I 1Au NPs stability and coagulant activity on Sheep blood. (A) Blood
clot, (B) Blood treated with Au NPs, (C) Optical microscopy image of blood
clot, (D) Optical microscopy image of blood treated with Au NPs, (E) Au NPs
stability.

Conclusion

In the present work, the green synthesis method was employed to
obtain Au NPs from the assistance of Durio zibethinus seeds extract
as a reducing agent and capping agent. UV-Vis, XRD, SEM, EDAX
and TEM techniques were utilized to characterize the as-synthesized
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nanoparticles. SEM and TEM images reveal that nanoparticles possess
spherical. The average nanoparticles size was found to be 35nm. Au
NPs exhibited important anti-bacterial assay against gram +ve and
gram -ve bacterial strains. Au NPs exhibited outstanding antioxidant
and anticoagulant activities. Overall, the green synthesized Au NPs
will be useful in the biomedical and materials industries.
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