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Biological synthesis of hybridized silver nanoparticle-graphene quantum
dots for anti-Vibrie bacterial activity

Worrakul Teewawech', Saitharn Nuanseang', Wanwisa Chairit' Montakam Thongsom® and
Rungnapa Pimsen'"

'Nanomaterials Chemistry Research Unit, Department of Chemistry,
Makhon 5i Thammarat Rajabhat University, 80280, Thailand.
‘Department of Biology Nakhon Si Thammarat Rajabhat University, 80280, Thailand.

*e-mail: rungnapa_pimé@nstru.oc.th
Abstract

Vibrio can cause a disease of Early Mortality Syndrome (EMS) or Acute Hepatopancreatic
Mecrosis Syndrome (AHPNS) in a white shrimp Litopenaeus vannamei (L. vannamei).
As a result, the production of a white shrimp has declined worldwide. In this work, we
have synthesized a silver nanoparticle-graphene quantum dots (AgNPs-GQDs) using
Barringtonia acutangula (L.) Gaertn leaf extract and graphene quantum dots as reducing agents
and stabilizers. The characterization of synthesized GQDs and AgNPs-GQDs were
investigated by ultraviolet—visible spectroscopy (UV-Vis), X-ray diffraction (XRD) and
transmission electron microscopy ( TEM). Results indicated that mono-dispersed AgNPs were
obtained with particles size around 6-16 nm, and the lattice spacing 1s 0.234 nm, which
corresponds to the (1 0 0) lattice fringes of graphene. Several influencing parameters for the
synthesis process, such as reaction temperature, reaction time, amount of extract, and amount
of GQDs, were discovered to result in a gradual drop in absorbance at 425 nm as those factors
were increased. Furthermore, GQDs can improve AgNPs-GQD dispersion, resulting in less
particle agglomeration. The antibacterial activity of AgNPs-GQDs displayed the good activity
of AgNPs/GQDs against V. Alginolyticus, V. Harveyi, and V. parahaemolyticus.

Keywords: Biological synthesis; silver nanoparticle-graphene quantum dots; Vibrio.
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Abstract

We present a colorimetric approach for the rapid detection of formaldehyde in food samples.
The detection was relied on the reaction of formaldehyde with excess hydrogen peroxide in
alkaline media to produce formic acid which causes a bromothymol blue indicator to change
color from blue to yellow. A change of indicator color can be detected by a UV-Vis
spectrophotometer or even by the naked eye. Under the optimal parameters, a linear calibration
graph in the range of 0.1 — 150 ppb was obtained with a correlation coefficient (%) of 0.9907.
The LOD and LOQ were found to be 0.18 and 0.60 ppb, respectively. Moreover, the total
analysis process can be completed within five minutes. The developed method validated
against a commercial formalin test kit also shows similar formaldehyde contents between them,
indicating a high degree of accuracy of the developed method. This demonstrates that the
proposed method could be a promising tool for rapid, inexpensive, and point-of-use screening
of formaldehyde in food samples.

Keywords: Rapid screening; Formaldehyde; Food sample; Bromothymol blue
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Abstract

In this research, study on the optimum conditions for ZnO/graphene/Fe:0; (ZGF) catalysis
synthesis by solvothermal method as catalyst for dye degradation via photocatalysis process.
Various parameters were studied including Zn (NO:)z concentration, temperature and heating
time. All of synthesized samples were characterized by SEM, EDX, XRD, VSM and UV-Vis
DRS techniques. From the results, the suitable conditions were 0.10 mol/L, 600°C and 1 h for
Zn (NO;); concentration, temperature and heating time, respectively. The synthesized ZGF
showed XRD pattern of 26 which according to the XRD patterns of graphene, iron oxide and
zinc oxide indicating that the ZGF catalyst was successfully synthesized. In addition, when
the obtained ZGF was applied for dye degradation from wastewater. It was found that the
optimum conditions for dye degradation were 90 min, 10 mg/L, 0.03 g and 100 watts for
irradiation time, dye concentration, catalyst dosage and irradiation intensity, respectively. From
the above results confirm that the synthesized ZGF can be applied as catalyst for dye
degradation from real wastewater samples. The present work demonstrates that this
ZnO/graphene/Fe;O; hybrid nanocomposite can also be applied as a highly potent
photocatalyst degrader for other dye pollutants.

Keywords: Zn0/graphene /Fe:0s; Photocatalysis; Dye pollutants; Catalyst
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Abstract

A magnetic magmesium oxide/graphene/iron oxide adsorbent (MMGF) was produced and used
to remove Pb*" from aqueous solutions in this work. Energy-dispersive X-ray spectroscopy
(EDX), scanning electron microscopy (SEM), fourier-transform infrared spectroscopy (FTIR),
X-ray powder diffraction (XRD), and vibrating sample magnetometry (VSM) techniques were
used to characterize the adsorbent. The Langmuir isotherm model was used to match the Pb*"
adsorption data of the adsorbent. The maximum Pb*" adsorption capacity of 212.82 mg/g was
reached under optimized conditions, which included a 30 minute incubation time, a pH of 7, a
contact time of 60 minutes, and an adsorbent dosage of 0.02 g. When (.1 mol/L. HNO: was
utilized as the desorbing agent, the MMGF still had 80.0 percent of its original Pb*" sorption
capacity after five successive sorption-regeneration cycles. These findings clearly show that
the MMGF is a high-stability adsorbent with prospective applications in the removal of
hazardous metal ions from wastewater.

Keywords: Lead (1) removal, Waseater treatment, Adsobent
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Abstract

This study aimed to evaluate antioxidant activity and determine total phenolic contents (TPC)
from ethanolic extract of petal, leaf and pod of two flower colors of N. nucifera including
white flower and pink flower lotuses. The antioxidant activity determined by ferric reducing
antioxidant potential (FRAP) method ranges from 14.67 to 5.70 mgFe/g dry wt. for white
flower lotus and from 14.76 to 4.90 mgFe/g dry wt. for pink flower lotus. Total phenolic
contents determined by the Folin-Ciocalteu method, thus providing its correlation with the
mentioned antioxidant activity, are in the range of 30.46 to 90.25 mgGAE/g dry wt. for white
flower lotus and of 31.41 to 91.65 mgGAE/g dry wt. for pink flower lotus. A linear regression
fitted to the antioxidant activity and total phenolic provides the correlation coefficient (1) of
0.9154, suggesting that total phenolic compounds are attributed to antioxidant activity. The
comparison between different parts of the lotus demonstrates that the most potent antioxidant
activity is leaves, followed by pods and petals, respectively. Taken together, these results
provide useful information about lotus leaves could be served as antioxidant ingredients.
Furthermore, besides leaves, pods and petals are suggested as rich sources for antioxidant
activity.

Keywords: Total phenolic compound, Antioxidant, Nelumbo nucifera Gaertn., Lotus.
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