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Abstract: Antioxidant silver nanoparticles (AgNPs) and platinum nanoparticles (PtNPs) were synthesized
by using ginger and turmeric extracts with green method in this work. Thus these nanoparticles
synthesized were characterized by UV-Vis spectroscopy, SEM-EDX and FTIR. The UV-Visible spectra of
the AgNPs revealed a characteristic surface plasmon resonance peak at 420-425 nm and the UV-Visible
spectra of the PtNPs revealed a characteristic surface plasmon resonance peak at 234-240 nm. The
synthesized AgNPs and PtNPs acted as a catalyst to the degradation of dyes (rhodamine B, methyl
orange, and methylene blue) with sodium borohydride (NaBH.). Green synthesized antioxidant silver
nanoparticles effectively degraded the dyes nearly 4-10 min. and green synthesized antioxidant platinum

nanoparticles effectively degraded the dyes nearly 15-24 min. of exposure time.
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INTRODUCTION

Noble metal nanoparticles such as silver and
platinum have emerged as promising
antimicrobial agents and catalytic elements so
have been greatly applied in the cosmetic,
medical, textile and food industries (1). Catalysts
of metal nanoparticles such as silver are efficient
for wvarious reactions. Silver have earned
significant caution due to their inimitable
electronic properties and high Fermi potential (2,
3).

Over the last few years, herb-welded biologically
synthesis of the nanoparticles are earned
overage significance because of their inexpensive
and environmentally approach (4-7). The
applications of AgNPs and PtNPs in medicine,
optoelectronics, optics, and catalysis are well
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known and has received great attention due to
the surface strong absorption in the visible region
which can be easily monitored by UV-visible
spectrophotometer (8). Moreover, these NPs
have been gaining significant research interest
due to their unique shape and size-dependent
optical, antimicrobial and catalytic properties (9).

In this work, silver and platinum nanoparticles
are synthesized, for the first time, using ginger
and turmeric antioxidant extracts as a reducing
agent for the first time. Antioxidants limit the
deleterious effects of oxidative reactions so they
can involve scavenging free radicals followed by
the stabilization of nanoparticles.

Organic dyes are a major class environmental
pollutant in various industries, particularly
textiles. The organic dyes can cause many
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diseases such as blood diseases, cancer, renal
and hepatic damage for living beings (10). These
dyes generate tons of wastewater. Clean and
usable water is a prerequisite for life.
Nanoparticles provide remediation and treatment
in water (11). In order to remove dyes such as
methyl orange (MO), methylene blue (MB) and
rhodamine B (RB) faster from water, catalytic
potential role of the synthesized AgNPs and
PtNPs' in the in the presence of sodium
borohydride (NaBH,) is investigated in this study.

EXPERIMENTAL SECTION

Preparation of the extract

Ginger and turmeric powders were purchased
from the haberdasher. To obtain ginger and
turmeric extracts, 1 g of the particular powder
was added to 50 mL of distilled water. The
mixture was stirred continuously at 25°C for 5
hours. After grinding, the solution was filtered
through a filter paper. Then all extracts were
stored at room temperature to be used for
biosynthesis of silver and platinum nanoparticles
from silver nitrate or chloroplatinic acid.
Synthesis of silver and
nanoparticles

In order to investigate the effect of antioxidant
extracts on the synthesis of AgNPs and PtNPs,
each extract was mixed with silver nitrate
(AgNOs3) or chloroplatinic acid (H2[PtCls].H20).
Each extract (7 mL) was added to 0.01 M 50 mL
of AgNO; or (H,[PtCls].H,0). The solutions were
left at room temperature under magnetic stirring
for the completion of the synthesis. Reduction of
silver ions (Ag*) to silver (Ag®) was completed
around 3-5 min. and formation of nanoparticles
was visually identified by color change and
followed the UV-Vis spectral analysis. Reduction
of platinum ions (Pt**) to platinum (Pt°) was
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Figure 1. UV-Vis
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completed around 12-15 min. and was followed
by the color change of the solution from yellow to
brownish-yellow to deep black.

Catalytic study

The reduction of methyl orange (MO), methylene
blue (MB) and rhodamine B (RB) by sodium
borohydride (NaBH.) in the existence of each
AgNPs and each PtNPs as a heterogeneous
catalyst at 25 °C was conducted. 1 mL of the
NaBH, solution (1102 mol L) is mixed with 1
mL of dyes (110° mg L™). 0.5 mL antioxidant
silver or platinum nanoparticles was added to this
mixture and then the UV-VIS spectra have been
recorded at regular intervals of time. The
degradation of all dyes are shown by the
decolorization of the solution to colorless. The
concentrations of the MO, RB and MB dyes were
quantified by measuring the absorption band at
465, 564 and 664 nm, respectively.

RESULT AND DISCUSSION

Characterization

Silver and platinum nanoparticles fabricated from
ginger and turmeric extracts as a reducting agent
have been examined for their heterogeneous
catalytic activity reaction. The reduction of both
extract metal ion solutions was quantitative and
identified by a change in color from yellow to
brown and orange to dark brown for ginger and
turmeric respectively. The phenols and the other
compounds in the antioxidant extracts provide in
efficient reduction of silver and platinum salts to
nanoparticles (12,13). Figure 1 showed that the
UV visible spectra of the AgNPs revealed a
characteristic surface plasmon resonance peak at
420-425 nm and the UV-Visible spectra of the
PtNPs revealed a characteristic surface plasmon
resonance peak at 234-240 nm.

Ginger PtNPs
== Turmeric PtNPs

A

Wavelength (nm)

. spectra of A) AgNPs and B) PtNPs.



Sahin M, Gubbuk HI. JOTCSA. 2019; 6(3): 403-410.

The FTIR spectra of ginger silver nanoparticles
(Gng-AgNPs) and turmeric silver nanoparticles
(Trm-AgNPs) were shown in Figure 2. The bands
at 1566 cm™ proved that C=C double bond or
aromatic annulus or C=0 carboxyl groups. The
bands at 1026 cm™ proved that -CN- amine
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groups. The IR bands at 1307 cm™ proved the
presence of geminal methyl (14-16).

The FTIR spectra of ginger platinum nanoparticles
(Gng-PtNPs) and turmeric platinum nanoparticles
(Trm-PtNPs) were shown in Figure 3.
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Figure 2. ATR-FTIR spectra of Gng-AgNPs (red line) and Trm-AgNPs (blue line).
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Figure 3. ATR-FTIR spectra of Gng-PtNPs (black line) and Trm-PtNPs (brown line).

The crystalline nature of the silver nanoparticles
was confirmed by SEM and EDX pattern as shown
in Figure 4. Also, elemental analysis was obtained
using the SEM-EDX combination. An EDX
spectroscopy was used to approve the existence
of silver nanoparticle. The EDX view evidently
confirmed the existence of silver nanoparticles by
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demonstration of a violent spectra within
fundamental elements. Ag, Mg, Al, Fe etc. were
observed in the EDX analysis samples which were
concluded that these could be caused by
antioxidant extract.
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F|gure 4. SEM |mages and EDX results of Gng-AgNPs (a) and Trm-AgNPs (b).

Catalytic study (1x10® mg L*). 0.5 mL antioxidant silver or
The reduction of methyl orange (MO), Rhodamine platinum nanoparticles was added to this mixture
B (RB) and methylene blue (MB) by sodium and then the UV-Vis spectra have been recorded
borohydride (NaBH.) in the existence of each at regular intervals of time. The degradation of
AgNPs or each PtNPs as a heterogeneous catalyst all dyes are shown by the decolorization of the
at 25 °C was conducted. 1 mL of NaBH.4 solution solution to colorless.

(1x102% mol L) is mixed with 1 mL of dyes
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Figure 5. Degradation mechanism of the MB and MO and color change.

All dyes can be reduced by both nanoparticles to catalytic activity than platinum nanoparticles can
nontoxic species and the reduction rate is very speed up the reduction rate of dyes, thus
fast. Antioxidant silver nanoparticles with higher increasing the degradation capacity.
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Figure 6. UV-Vis. spectra of the catalytic reduction of Methylene Blue.
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Figure 7. UV-Vis. spectra of the catalytic reduction of Methyl Orange.
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Figure 8. UV-Vis. spectra of the catalytic reduction of Rhodamine B.

CONCLUSION

Antioxidant silver and platinum nanoparticles
were prepared successfully via a facile, simple,
economic, and eco-friendly route from ginger and
turmeric extracts. The UV-Vis, FTIR, SEM, EDX
spectroscopic analyses confirmed the formation
of nanoparticles. The catalytic feature of the
Gng-AgNPs, Gng-PtNPs, Trm-AgNPs and Trm-
PtNPs in degrading RB, MB and MO to their end
products in the presence of NaBH. at room
temperature were studied.

Antioxidant silver and platinum nanoparticles in
the existence of NaBH, catalyze the degradation
reaction, which leads to the removal of RB, MB
and MO. Absorbance became almost zero in the
case of all of dyes. Thus Gng-AgNPs Gng-PtNPs,
Trm-AgNPs and Trm-PtNPs provided a good
electron transfer that catalyzes the reactions by
reducing the activation energy. Also, as a
reducing agent, NaBH., was not capable to
reduce RB, MB and MO in absence of a catalyst,
indicating the efficacy of Cnm-AgNPs Gng-PtNPs,
Trm-AgNPs and Trm-PtNPs. Therefore, it was
concluded that antioxidant silver and platinum
nanoparticles significantly reduce the color of RB,
MB and MO dyes in the existence of NaBH., but
antioxidant silver nanoparticles with higher
catalytic activity than platinum nanoparticles can
speed up the reduction rate of dyes, thus
increasing the degradation capacity.
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