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selective adsorption of molecules, while their chemical tunability enables the
optimization of interactions with specific analytes. ZIFs can be functionalized
with various chemical groups to enhance selectivity towards nitrofurazone.
Nitrofurazone molecules selectively adsorb onto the ZIF surface due to
favorable interactions, such as hydrogen bonding and m-m stacking. The
adsorption event can induce changes in the optical or electrical properties
of the ZIF, which can be detected using spectroscopic or electrochemical
methods. The changes in properties are analyzed to quantify the presence of
nitrofurazone [3].

Introduction

Nitrofurazone is an antimicrobial agent widely used in veterinary
medicine and as a topical antiseptic. Despite its therapeutic benefits, the
presence of nitrofurazone and its residues in food and the environment
poses significant health risks to humans and animals. The detection of
nitrofurazone in various matrices is crucial for food safety and regulatory
compliance. Traditional methods of detection, such as chromatography
and spectrometry, while effective, can be expensive, time-consuming and
require sophisticated equipment. Recent advancements in materials science, Both CNFCs and ZIFs demonstrate high sensitivity and selectivity towards
particularly in the development of Carbon Nanofiber Composites (CNFCs)and ~ Nitrofurazone. CNFCs offer rapid response times and excellent conductivity,
Zeolitic Imidazolate Frameworks (ZIFs), have opened new avenues for the while ZIFs provide high selectivity due to their tunable structures. CNFCs can
sensitive and selective detection of nitrofurazone. This article explores the  be produced using well-established techniques like electrospinning and CVD,
synthesis and application of CNFCs and ZIFs in the detection of nitrofurazone, ~ making them relatively easy to scale up. ZIFs, while also scalable, require

highlighting their advantages, challenges and future prospects [1]. careful control of synthesis conditions to ensure consistent properties. Both
materials are considered environmentally friendly, especially compared

to traditional sensing materials. However, the lifecycle assessment of
their production and disposal should be considered for a comprehensive
understanding of their environmental impact [4].

Carbon Nanofibers (CNFs) are cylindrical nanostructures composed
predominantly of carbon. They possess unique properties, including high
surface area, electrical conductivity, mechanical strength and thermal stability.
CNFs can be produced through various methods, including Chemical Vapor
Deposition (CVD), electrospinning and arc discharge. Their structure can be Electrochemical sensors utilizing CNFCs have shown promising results
modified to enhance Specific properties, making them suitable for various in nitrofurazone detection. The hlgh surface area and COﬂdUCtiVity of CNFCs
applications in electronics, materials science and sensing technologies. facilitate rapid electron transfer, enhancing the sensitivity of the sensor.
Carbon nanofiber composites are formed by combining CNFs with other Various studies have reported detection limits in the nanomolar range,
materials, such as p0|ymers' metals, or metal oxides, to enhance their making these sensors suitable for food safety applications. ZIFs can be used
properties. The incorporation of CNFs into composites can improve the in optical sensors for nitrofurazone detection. The adsorption of nitrofurazone
electrical conductivity, mechanical strength and surface area, making them  alters the photoluminescence properties of ZIFs, allowing for the development
excellent candidates for sensing applications [2]. of sensors that can detect nitrofurazone based on changes in fluorescence.
This approach offers high sensitivity and the potential for real-time monitoring.
T The application of CNFC and ZIF-based sensors in food safety testing
DGSCTIptIOﬂ is critical. The ability to detect nitrofurazone residues in meat and dairy

products ensures compliance with safety regulations and protects consumer

In the context of nitrofurazone detection, CNFCs can serve as  health. Portable sensors can provide on-site testing, facilitating rapid

sensitive transducers that convert the binding event of nitrofurazone to an  decision-making. Monitoring nitrofurazone in the environment is essential for
electrical signal. The high surface area of CNFs facilitates the adsorption  assessing pollution levels and ensuring ecosystem health. CNFCs and ZIFs
of nitrofurazone molecules, while the conductivity allows for the effective  can be deployed in water bodies or agricultural lands to detect nitrofurazone
transduction of signals. Nitrofurazone molecules interact with the surface contamination, providing valuable data for regulatory bodie. Future research
of the CNFC, resulting in a change in surface charge and conductivity.  should focus on- combining CNFCs and ZIFs could leverage the advantages
The change in conductivity is measured using electrochemical techniques,  of materials, enhancing sensitivity and selectivity. Developing portable
such as voltammetry or impedance spectroscopy. The measured signal is  sensors capable of real-time monitoring will be crucial for both food safety
processed and analyzed to determine the concentration of nitrofurazone.  and environmental applications. Exploring the use of CNFCs and ZIFs for the
Zeolitic imidazolate frameworks are a subclass of metal-organic frameworks detection of other veterinary drugs and environmental pollutants can broaden
(MOFs) characterized by their zeolite-like structures and imidazolate linkers. their applicability and impact [5].
ZIFs exhibit exceptional porosity, high surface area and tunable chemical
properties, making them suitable for various applications, including gas .
storage, catalysis and sensing. The unique properties of ZIFs lend themselves CO“C'USIO“
to the selective detection of target analytes. Their porous nature allows for the
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advancing these technologies and addressing the challenges they face.
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