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            Abstract

            
               
Arrow root is a tropical root crop cultivated for its starchy rhizomes that have carbohydrate contents. Zinc oxide nanoparticles
                  have emerged a promising potential in biomedicine, especially in the fields of anticancer, wound healing, free radical scavenging
                  and antimicrobial including antibacterial, antifungal and antiviral research fields, which might  be worried with their  potent
                  ability to trigger extra reactive oxygen species (ROS) production, launch zinc ions, and induce mobile apoptosis. 1 gram of
                  Arrow root powder extract was mixed with 100 mL of water and filtered for nanoparticles synthesis. The zinc sulphate was used
                  as a precursor for the zinc oxide nanoparticles synthesis and 30 mM was used. 50 mL of freshly prepared root extract and zinc
                  sulphate solution was added together for the synthesis of Zinc oxide nanoparticles, which was then dried and characterised
                  using transmission electron microscope (TEM) and during reaction it was characterized using UV-vis spectroscopy method. A
                  spherical shaped nanoparticle with plant extract in the background was observed. The peak at 300 nm confirm the nanoparticles
                  synthesis using root extract. Based on our results we confirmed the capability of arrow root for the zinc oxide nanoparticles
                  synthesis and it will be used for the various biomedical application in future. 
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               Introduction

            The Marantaceae family consists of about 530 species with 31 genera, among which the Maranta arundinacea is important among
               the starchy plants with the potential as raw material for extraction of starch for its various properties  (Guilherme et al., 2019). Arrowroot is a tropical root crop which is mainly cultivated for it starchy rhizomes for its carbohydrate content. It is
               a substitute for rice and corn for many human and live stock consumption as food. It requires friable and well drained soil
               for its growth  (Pascua, 2018).
            

            The process of producing particles in the smallest scale for its enhanced properties is known as Nanotechnology. Atomically
               precise molecular production leads to minimisedminimized waste production and has more target specific uses that can be formatted
               (Rajeshkumar & Bharath, 2017; Rajeshkumar, 2016; Santhoshkumar, Kumar, & Rajeshkumar, 2017). Bio-nanotechnology is a revolution created by combining biotechnology and nanotechnology to produce environmental friendly
               biosynthesis of nanoparticles which are used for novel studies of determining various medicinal properties like anti-microbial,
               anti-fungal, anti-viral, anti-cancerous etc. properties of nanoparticles synthesisedsynthesized from metals or other substances.
               These create and revolution in the pharmacological field in order of producing more target specific drugs and other forms
               of treatment for various diseases which can also be cost effective with minimal or no side effects possible  (Menon, 2017; Menon, Devi, Santhiya, Rajeshkumar, & Kumar, 2018; Rajeshkumar & Naik, 2018). 
            

            

            
                  
                  Figure 1

                  Arrow root powder  
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                  Figure 2

                  Arrow root extract
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                  Figure 3

                  Zinc oxide nanoparticles synthesis  
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                  Figure 4

                  Zinc oxide nanoparticles powder  
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                  Figure 5

                  UV spectroscopy readings of day 1
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                  Figure 6

                  TEM imaging of Zinc oxide nanoparticles  
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            Zinc oxide nanoparticles (ZnO NPs) are used in increasingly more industrial products such as rubber, paint, coating, and cosmetics.
               In the past two decades, ZnO NPs have grown to be one of the most most famous metal oxide nano particles in organic applications
               due to their exceptional biocompatibility, economic, and occasional toxicity. In addition, zinc is widely known to maintain
               the structural integrity of insulin. So, ZnO NPs additionally have been correctly advanced for anti-diabetic treatment. Moreover,
               ZnO NPs show superb luminescent properties and have grew to become them into one of the important candidates for bio imaging.
               Here, we summarisesummarize the synthesis and latest advances of ZnO NPs in the biomedical fields, if you want to be helpful
               for facilitating their future studies development and that specialize in biomedical fields  (Agarwal, Kumar, & Rajeshkumar, 2017; Agarwal, Menon, Kumar, & Rajeshkumar, 2018; Malarkodi & Rajeshkumar, 2017).
            

            The properties significantly trade with decrease of the particle size as compared with the ones of the bulk materials or single
               molecules. This determines their utility in catalysis, electronics, optics, biology, photography and magnetism Aa necessity
               of control strategies stems out with the creation of latest substances based totally on nanosized particle no longer only
               because of their length and shape, but also due to their unique homes. Conventional techniques for nanomaterials characterization
               referring to the determination of the morphology, the structure, the unique floor area, the chemical and phase composition,
               the magnetic parameters are developed. X-ray diffraction method (XRD) and electron microscopy in its types as SEM, TEM, HRTEM
               are used to study the nanomaterials  (Happy et al., 2019; Rajeshkumar, 2018; Rajeshkumar, Agarwal, Kumar, & Lakshmi, 2018). Transmission electron microscopy (TEM) is almost usually the first approach used to decide the shape and size distribution
               of nanoparticle samples. Once a   representative organization of pictures is obtained, the next mission is  to depend on as
               many debris as possible, ideally a few thousand, in order that good statistics on the scale and length distribution present
               can be obtained. This counting step is where the through eye and via hand" technique,technique, and  still not unusual within
               the literature, has problems: such techniques are tedious, often result in some hundred or fewer debris being counted, and
               as a result yield poor facts no matter all one's effort. In addition, this method is inherently open to human mistakes and
               subjectivity  (Rajeshkumar et al., 2018; Sujatha, Asokan, & Rajeshkumar, 2018).
            

         

         
               Materials and Methods

            Preparation of root extract: Fresh arrow root powder extract was collected from the market. 1gram (Figure  1) of this freshly prepared arrow root extract was mixed with 100 milliliters of water and boiled for 3-5 minutes in the heating
               mantle. Then the powder extract was filtered using a filter paper into a conical flask (Figure  2). 
            

            Preparation of ZnO nanoparticles: 0.861 grams of Zinc sulphate was added to 50 milliliters of distilled water to which 50
               milliliters of freshly prepared arrow root extract is added. The solution is kept in the shaker (Figure  3). Readings were taken for every two hours for analyzing the synthesis of nanoparticles. After two hours the solution was
               kept in magnetic stirrer and readings were taken. After reaching the desired pH required, the mixture was kept aside for two
               hours for the formation of white precipitate. This mixture was then centrifuged and pellets were collected (Figure  4). 
            

            The dried pellets were then characterized using TEM and FTIR.

         

         
               
               Result 
               
            

            
               Visual observation
               
            

             Though colour change is a visible alteration marking the formation of nano particles, in this particular synthesis there
               was no colour change observed. 
            

            
               UV- Spectroscopy
               
            

            The UV spectroscopy graph readings of the first day (Figure  5) shows a short raise which then becomes steady. While the UV spectroscopy graph reading of the last days shows a steady reading.
               This steadiness indicates the formation of nano particles in the solution. 
            

            
               Characterization
               
            

             Spherical ZnO nanoparticles were observed with plant extract in the background (Figure  6). Zinc oxide nanoparticles synthesized using plant extracts mostly shows spherical and undefined shapes and actively involved
               in the antibacterial activity against different pathogens like urinary tract infection pathogens and clinical isolates  (Rajeshkumar, 2016; Rajeshkumar, Agarwal, Kumar, & Lakshmi, 2018).
            

         

         
               Conclusions

            The zinc oxide nanoparticles synthesized using arrow root extract was proved in the research work. The characterization of
               this nanoparticles also proved for further application studies. The zinc oxide nanoparticles synthesized using arrow root
               shows good structure may used in many applications in future. 
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