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Abstract 

 

The term "biosensor" refers to a device used in this paper that couples a biological sensing element with a transducer-based 

detecting system. When it comes to both sensitivity and selectivity, biosensors perform far better than any other diagnostic tool on 

the market today. Biosensors have shown promise for use in environmental pollution management, industrial processing and 

monitoring, as well as the food and agricultural sectors. The biosensors' cheap cost, selectivity, sensitivity, stability, and 

repeatability are crucial for their commercialization. This article examines the underlying principles, available biosensor types, 

and their brief history. 
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Introduction 

 

Particularly these days, more focus is being paid to high-tech 

biosensors that are made for a variety of applications in 

biological matter, biomedicine, medication development, 

security, food safety, and ecology monitoring and 

measurement. The field of biosensors encompasses various 

disciplines, such as biology, chemistry, physics, 

instrumentation, electronics, optics, and marketing. It is 

commonly recognized that biosensors used in clinical 

chemical analysis applications are typically composed of bio-

transducer and bio-recognition components with an electronic 

system that consists of a processor, display unit, and signal 

amplifier (Kafashan et. al., 2016). 

 

In the food sector, quick analytical techniques are essential for 

identifying particular chemical components in food items. 

Through the use of a particular biological reorganization 

element whose properties change when the compound binds, a 

biosensor may identify chemical and biological compounds in 

a living environment. This shift is transformed into a signal 

that is quantifiable and conditional. The "enzyme electrode," 

created in 1960 by Biosensor's founder, Dr. Leland C. Clark, 

uses immobilized glucose oxidise enzyme to assess glucose 

levels (Jyoti et. Al., 2018). 

 

Because poor quality meals are associated with higher rates of 

morbidity, the problem of food safety has gained international 

attention. The rigorous requirements of sample preparation, 

homogenization, cleanup, and the analytical portion of the test 

to ascertain a viable concentration limit the widely used 

method of chromatographic analysis. 

As a result, the procedure frequently needs to be repeated 

several times because the quantity of interferences in the 

matrix extract necessitates a large number of samples to 

provide a reliable result. 
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In the world of medicine, biosensors play a key role in the 

diagnosis of cells. Cancer analysis is predicated on cell 

features, such as shape, adhesion, or elasticity, as well as 

changes in proteins and protein levels and mutations in DNA 

or RNA. The transducer and the bio recognition element, 

which are positioned on the sensor surface, are two elements 

of a biosensor that cannot be avoided. The biological reaction 

is converted by the transducer into a quantifiable output 

signal. The sensor's bioreceptors, or bio recognition 

components, make sure that the corresponding analyte from 

the solution sample is captured. It is also feasible to identify 

biological or metabolic components (Sobiepanek et. al., 2018). 

 

There are numerous uses for wireless sensor networks (WSNs) 

and security issues that come with them. Although middleware 

serves as a layer of intermediary between WSNs and end 

users, the majority of middleware currently in use is unable to 

shield data from malicious and unidentified attacks while it is 

being transmitted. The generative adversarial network 

technique, or Secure Wireless Sensor Network Middleware 

(SWSNM), is made up of two networks. There is a 

discriminator (D) network and a generator (G) network 

(Alshinina et al., 2018). 

 

It is commonly known that micro fluidics and 

microelectrochemical system based biosensors are necessary. 

Point-of-care teasing is becoming a more important way to 

remotely monitor patients' health conditions because to rising 

health care costs. In freshwater systems, harmful algal blooms 

are becoming more frequent and pose a hazard to ecosystems, 

recreational water systems, and drinking water systems. 

Similar to how portable biosensors are used in a variety of 

industries to control machinery, they are also employed in the 

medical area to control biological impairments (Srinivasan 

et.al., 2018). 

 

 

 

The field of smart packaging, which tracks a product's history 

and detects changes in mental state, is rapidly expanding in the 

food market these days. Built-in sensors and indicators that 

can identify meat product fresheners help to ensure the quality  

 

and safety of food goods. To guarantee the safety of fresh 

items during production, distribution, and consumption, data 

gathered from biosensors may be tracked and traced (Park et. 

al., 2015). 

 

Physical sensors are one of many new sensing technologies 

that have proven useful in the realm of biomedical application. 

Physical sensor that reacts to characteristics of the physical 

world.  Biomedical applications include the detection of blood 

pressure, muscle displacement, body temperature, bone 

development, and cerebral spinal fluid pressure through the 

use of physical sensors. Electronic devices including MRIs, 

PET scans, x-ray tomography, ultrasonography, and blood 

pressure and body temperature monitors require physical 

sensors (Ahmad et. al., 2018). 

 

An organophosphate insecticide called methyl parathion is 

used to protect crops from insects. The World Health 

Organization has classed methyl parathion as very hazardous 

since it causes numerous health issues in people.  

 

It was shown that soil microorganisms possess the ability to 

hydrolyze methyl parathion into non-toxic P-nitro phenol, a 

process known as organophosphate hydrolyses. Organo 

phosphate hydrolyses for the identification of methyl 

parathion pesticide have been described using enzymatic and 

microbiological biosensors (kumar,et. al., 2018). 

 

Biosensors are electrical devices with the ability to use a 

physicochemical process to translate bio-recognition processes 

into quantifiable signals. Biosensors are divided into three 

groups based on the kind of transducer they use: electronic, 

optical, and piezoelectric biosensors. According to the nature 

of biological recognition, biosensors are classified into 
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cellulose and cellulose-based composite, enzyme-based 

biosensors, immunological biosensors, DNA biosensor 

 

Microbial biosensors and grapheme based biosensors 

 

The immunological biosensors are categorized as capture 

antigens and are based on the more sensitive enzyme-linked 

immunosorbent assay. Microbial biosensors are analytical 

instruments that use a transducer and bacteria to measure a 

signal that is produced and associated with the concentration 

of the analyzed substance. Numerous biosensors based on 

cellulose were developed, including capacitive, UV, gas, 

humidity, and strain sensors. 

You can submit through the conference website. (Hindi, 

2016]. 

 

Applications of Biosensors  

 

Particularly these days, there is a greater focus on extremely 

advanced sensors intended for monitoring and measuring 

biological matter, biomedicine, ecology, and other related 

fields. Biosensors are widely used in fields like pathology, 

criminology, environmental monitoring, public health 

screening, and food industry safety. A biosensor consists of a 

bio-transducer and bio-recognition component, as well as an 

electrical system comprising a CPU, display unit, and signal 

amplifier. With a gap between columns of 6.35 mm (0.25 

inches). 

 

 
 

 

Biosensor in Food Industry 

 

A substrate, such as silicon, glass, or polymers, such as 

polymethylmethacrylates, polydimethylsiloxane, etc., coated 

with a conductive layer, such as polysilicon, silicon dioxide, 

or silicon nitrate, and a metal, such as gold or metal oxides, 

along with specific capture molecules, such as enzymes, 

antibodies, DNA/RNA probes, phage-derived bio molecular 

recognition probes, and the appropriate detection system, 

comprise the fundamental biosensor framework. 

 

When combined with electromechanical detectors, 

piezoelectric substrates like lithium niobate, potassium sodium 

tartarate, and quartz crystal can be used to create extremely 

sensitive sensors. Different types of biosensors have been 

developed and investigated by researchers to determine certain 

substances present in food. In order to detect the presence of 

one or more particular analytes and their kinetics in samples, it 

is also known as an analytical device. It consists of a 

biologically sensitive recognition element (such as antibodies, 

nucleic acids, or enzymes) immobilized on a physicochemical 

transducer and connected to a detector. A number of 

circumstances, including the short shelf life of many fresh 

food products, make early identification and sensitive analysis 

of possible pollutants and toxins vital in the agriculture and 

food industries. Three board categories are addressed in food 

analysis. Security, excellence, and genuineness 

 

Food safety screening focuses on the detection of undesirable 

contaminants in food, such as pesticide and antibiotic residues, 

allergen. Similar analysis is used to establish or confirm the 

nutritional value of a food product. Biosensor in Cancer 

Research Biosensor measurement methodology. 

 

Biosensor in Cancer Research  

 

The kind of detection is determined by the biosensor 

measuring technique. Either with or without labels. While 

some methods (such as amperometric or fluorescent 

experiments) only recognize analytic molecules tagged with a 

label by the bio recognition element in order to obtain an 

electro active signal (such as fluorophores, several 

nanoparticles, and enzymes), label-free detection is based on 

binding the original and unmodified analyte molecule directly 

to the bio reorganization element. Because of their strong 

attraction to cancer cells, metal nanoparticles are often 

employed in cancer research. 

 

Chemical synthesis and genetic engineering techniques are 

frequently used to add certain markers into the tested 

molecule. Sadly, the label's attachment may drastically change 

the characteristics of the molecule being evaluated; substances 

used as markers may bind to molecules other than the target; 

and when utilizing living cells, they may interfere with the 

metabolism of the cells. With everything mentioned above, 

label-free techniques receive a lot more attention. 

 

These days, surface Plasmon resonance (SPR) and quartz 

crystal microbalance (QCM) are widely used label-free 

techniques. These methods enable the real-time tracking and 

kinetic/thermodynamic analysis of the interaction process 

between two complementally arranged molecules, one of 

which is in flow and the other immobilized on the surface. 

Biosensors are widely used in a variety of fields, including 

criminology, pathology, environmental monitoring, public and 

personal health screening, and food industry safety. The 
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biosensor consists of a bio-transducer and bio-recognition 

component, with an electrical system consisting of a 

processor, display unit, and signal amplifier. The distance 

between columns is 6.35mm (0.25"Inch). 

 

Biosensor in Intelligent Packaging 

 

There have been several reports of food product contamination 

worldwide in recent years. In the United States, Volume 1, 

Issue 1, 2019 Consumer demand for developing technology to 

ensure food product safety is growing. According to R. 

Manikandan et al. /2019 Bull. Sci. Res. 34–40| 38, there were 

no foodborne illness outcomes caused by Escherichia coli, nor 

by virus, listria, or other pathogen in salmonella, tuna, 

chicken, dairy products, etc. Food quality is typically 

influenced by the conditions under which it is packaged and 

delivered to the customer. It is essential to comprehend the 

mechanism of meat rotting in order to use indicator/sensors to 

determine the freshness of meat. 

 

Better food quality monitoring and communication are now 

possible thanks to smart food packaging technology, which 

incorporates sensors, indicators, and radio frequency 

identification (RFID) into packaging. Additionally, 

manufacturers and consumers may now track a product's 

history across key links in the food supply chain thanks to 

technology. Many kinds of sensors and indicators, including 

time-temperature indicators and freshness indicator parameters 

as analytics, have been created for smart packaging to monitor 

the integrity of food goods. 

 

Biosensor in Methyl Parathion Biodegradation  

 

An argano phosphate pesticide called methylparatheon is used 

in agriculture to keep insects away from crops.   

 

O, O-dimethyl phosphorochloridothionate reacts with the 

sodium salt of 4-nitrophenol in an acetone solvent to create 

methylparathon.  

 

Methyl parathion inhibits acetyl cholinesterase irreversibly 

and acts as a stomach toxin to eradicate pests. It leads to 

numerous health issues in people. The WHO has rated it as 

extremely hazardous, or category 1. Methyl parathion is 

hydrolyzed into p-nitro phenol and dimethyl this phosphate by 

an enzyme called organo phosphorus hydrolyses, which was 

found in soil microbes.  

 

Electrochemical and optical techniques can be utilized to 

identify the hydrolyzed product PNP. 

 

Review and Discussion 

 

Although the biosensor displays clear advantages over 

traditional methods, the perfect biosensor does not as yet exist 

and there may be many obstacles in its development to 

overcome.  

Because there are currently so few commercially accessible 

biosensors, many of them are currently difficult to implement. 

Future biosensor partnerships with information and 

communications technology are almost certain to help food 

producers, retailers, authorities, and even consumers make 

better decisions by arming them with the decision-making 

process 108. More natural resource management is made 

possible by this. 

 

Due of the potential for cancer to spread quickly, it is 

important that any prospective new procedures be simple to 

measure, quickly to perform, and inexpensive. This is the 

reason that biosensor technologies—particularly those that 

feature label-free detection—have attracted a lot of interest 

lately. Their primary premise is that there is a certain 

interaction taking place between the chosen analyte and the 

bio recognition element. A portion of these measurements can 

be performed on living or fixed cells, and the results may 

include kinetic and thermodynamic analysis of the interaction 

that was obtained, as well as details regarding the affinity, 

conformation, and even viscoelastic properties of the newly 

formed biomolecule surface. A wide variety of biosensor is 

available amount the transducer type and the bio recognition 

element alike.  

 

Conclusions 

 

When analyzing the chemical components of both vegetarian 

and non-vegetarian diets, biosensors work just as well. The 

choice and application of a bioreceptor (such as an enzyme) is 

crucial for the identification of certain chemicals. In actual 

use, biosensors are just as accurate in estimating food 

ingredients as electronic gazettes. It is a more affordable, 

dependable, and expedient method for determining the 

contents of food. 

 

The electrochemical biosensor has been around for about 50 

years and appears to have a bright future ahead of it. The 

combination of high electrochemical detection sensitivity and 

selective molecular identification gives this technology real-

world utility. These biosensors benefit from miniaturized 

electrochemical instrumentation due to recent technical 

advancements, and they are highly advantageous for certain 

advanced applications that call for portability, quick 

measurement, and use with small volumes of samples. The 

electrochemical biosensor's appealing features have been 

validated by a multitude of commercial applications. To 

improve the biosensor's sensitivity for practical use, research 

is being conducted. 
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