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ABSTRACT

Molecular imprinting technology (MIT), also called as molecular template
technology, itis a novel and innovative technology use in material chemistry,
polymer chemistry, biochemistry, and other different approaches. Molecularly
imprinted fluorescence sensor (MIFs), a technique used to know the unique
and selective capability of 3- dimensional cross-linked polymer called the
molecularly imprinted polymers (MIPs). The MIPs has wide variety of
applicability, correct plasticity, stability, excessive selectivity and their inner
recognition sites can be selectively combined with template molecules to
obtain selective detection. Molecularly imprinted fluorescence sensor (MIFs)
carries fluorescent substance into molecularly imprinted polymer synthesis
and transforms the binding sites between target molecules and molecularly
imprinted materials into detected or readable fluorescence signals. This
sensor shows the advantages of excessive sensitivity and selectively of
fluorescence detection. Molecular imprinting materials shows research
significance and broad application prospects. This review gives importance on
progress in the construction and application of MIFs turned into reviewed
with emphasis on the practice principle, detection methods, and molecular
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INTRODUCTION

Molecular imprinting technology (MIT) is an emerging
research tool based on interaction of antigen and antibody as
well as enzyme and substrate, the importance of MIT is to
synthesize three- dimensional (3-D) cross-linked polymers
having unique molecular recognition potential [1].
Molecularly imprinted polymers (MIPs) display several
advantages, such as selective adsorption, good affinity, easy
preparation, good resistance as well as lower in cost. MIPs
reveal huge utility application in several fields such as solid
phase extraction, chemical biomimetic sensing technology,
chromatographic separation methods and mimic enzymes
[2]. Conventional MIPs have good specific recognition
performance as a result, they lack signal output ability
during analysis and recognition. Consequently, they need to
be used in combination with instrumental authentication
methods [3]. The fluorescence sensor usually made up of a
recognition unit and a signal output unit. Molecularly
imprinted fluorescence sensors (MIFs) can be comprises by
addition of fluorescent material into the molecularly
imprinted polymer synthesis system, which is helpful to
understand specific identification and fluorescence detection
of the target [4]. MIFs have an emerging novel tool in the
field of medicine, environment and food safety analysis. [5]

In ancient times, several food and environment safety
incidents have occurred, as a result food safety turning into
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the focus of global attention [6]. Food safety is relatively
close human health, financial growth as well as social
stability and is a major issue concern to national wealth and
people’s living [7]. Now, the food safety detection technology
is much important and the validation strategies include gas
chromatography, fluid chromatography, capillary
electrophoresis, supercritical thin chromatography, fuel
chromatography-mass spectrometry [9], and liquid
chromatography-mass spectrometry [10]. But, the
instrumental techniques having some drawbacks like
complicated sample pretreatment procedure, higher in costs,
difficult operation, time consuming and costly equipment.
This technique is not able of achieve rapid detection, thus
requiring proficient operators. In contrast, the fast detection
technology this is easy, fast, low-cost, selective, and shows
high specificity [11].

MIFs not only exhibit the advantages of definite recognition
and definite adsorption of molecular imprinting but also
have high sensitivity and selectivity of fluorescent materials.
This feature is key in integrating the detection unit and
signal output unit proficiently in the quick recognition of
food quality as well as safety [12]. This review broadly
focuses on the preparation of MIFs, the recognition methods
and molecular detection mechanisms. The application of
MIFs in the rapid recognition of food quality and safety
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hazard factors including agricultural and veterinary drug
residues, heavy metals, and environmental organic
pollutants as well as the research focus on progress trend on
the MIFs is discussed.

Preparation of MIPs

MIPs are category of polymeric materials obtained from
template molecules and functional monomers by means of
covalent or non-covalent bonds to form preassemblies.
Under the action of cross-linking agents and initiators, they
are afterward entirely matched with the template molecules
in shape and structure [13]. The preparation principle of
MIPs as shown in (Fig.1) and the process is generally
divided into three steps [14].
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Fig.1: the preparation principle of MIPs

Template

Imprinted

Self-assembly material

1. Template molecules and functional monomers are
assembled in suitable solvents, and the host and guest
know each other to form stable supramolecular
complexes [15] with several definite detection sites and
specific spatial arrangement.

2. Acrosslinking agent and an initiator are added into the
assembled solution, the process of photo polymerization
or thermal polymerization is initiated by the initiator,
and a highly cross linking polymerization is performed
around the template-functional monomer
supramolecular complex to form a rigid polymer with a
three-dimensional spatial structure [16].

3. Elute the template molecules attach to the polymer with
an eluent mostly alkyd or alkali alcoholic solution to
obtain a MIP [17] with 3-D holes that can be completely
matched to the template molecule. The imprinted
cavities can suitably bind to the template molecules
again and obtain a specific recognition effect on the
template molecules.

Construction of molecularly imprinted fluorescence
sensors MIFs

The fluorescence sensors are capable to alter the detection
between the molecular recognition unit and target into a
fluorescence response signal and detect the concentration of
the target by monitoring the fluorescence intensity. The
fluorescence sensor do change the cognizance into the
molecular consciousness soloist then target of a fluorescence
reply sign or notice the concentration over the target with
the aid of limit the fluorescence intensity, an MIFs was
constructed by introducing fluorescent materials into the
MIPs synthesis system. As shown in (Fig.2) [18]. MIFs are
greatly selective, sensitive, precise, and stable compared to
all conventional sensors [19], and have been extensively
used to identify many kinds of pollutants which is presentin
environment [20].
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Fig.2. the preparation process of molecularly
imprinted fluorescence sensors (MIFs)

Application of MIFs in Food Quality and Safety Detection
Now a day, the determination regarding food quality or
safety hazard elements typically includes chromatography
techniques, such as high-performance liquid
chromatography, gas chromatography, and then high-
performance liquid chromatography-mass spectrometry.
These strategies display the advantages about high recovery,
more reproducibility and less detection limit; however, it
hourly require a drag pattern pretreatment process.
Moreover, in that place are mean drawbacks, certain so high-
priced gear and reagents, long detection time, unsuited for
detection over a tremendous number over samples, and lack
on portability. Fluorescence sensing analysis demonstrates
the character about excessive sensitivity, lower detection
limit, quickly reaction speed, helpful selectivity, low cost,
then utilization concerning exceedingly easy devices or
equipment. In recent years, including the mild progress then

aging concerning surface molecular imprinting,
nanomolecular imprinting technology, then high-
performance fluorescent nanomaterials preparation

technology, the selective awareness yet fluorescence
detection overall performance on MIFs with respect to
hazard factors in complex food matrices have been
significantly enhanced [21]. The MIFs has been extensively
old within food characteristic or safety analysis. Mostly the
research focal point concerning the fluorescence detection
regarding arable then veterinary drug residues, drug
residues, prohibited additives, heavy metals, environmental
natural pollutants and other factors [22].

1. MIFsin Pesticides

A long-term and large-scale use of pesticides leads to
environmental air pollution or extended pesticide residues
between arable products, thus destroying the ecological
balance similarly rising the hazard regarding food safety.
The fluorescent MIPs is prepared by molecular imprinting
method, a three-dimensional cross linked polymer along
unique focus sites, as execute to understand selective
recognition, adsorption, and fluorescence discovery
regarding pesticide molecules (template molecules). Various
discoveries for pesticides detection like Li et al. prepared
MIPs with specific fluorescence response to cyhalothrin by
silylation of FeSe QDs. with the help of surfactant-modified
CdTe QDsas carrier and acryl amide as the functional
monomer [23]. Similarly Wei et al reported that a
specifically recognize cyhalothrin using free radical
polymerization for the rapid fluorescence analysis of
cyhalothrin residues in River water [24]. Later Wang et al.
used SiO;-coated red QDs as a support carrier and reference
signal source using the sol-gel method [25]. Liu et al
reported that FIPs encapsulated nitrogen-doped graphene
QDs, prepared by alkaline self-polymerization of dopamine
using dopamine as the functional monomer and cross linking
agent. The fluorescent strip was constructed for specific
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detection of thiamethoxam [26]. Amjadi et al. prepared a
ratio MIFs by imprinting carbon quantum dot silica spheres
and CdTe/CdS QDs in the same polymer using the sol-gel
method, in this investigation done a study of diniconazole
residues in environmental water and soil samples [27].

2. MIFsin Veterinary Drugs/Drug Residues.

In recent years, illegal use of forbidden additives, incorrect
use of veterinary drugs moreover overuse of drugs in
production, use of livestock, poultry, aquatic products have
becomes some of the important factors affecting food safety.
For example, tetracycline is mostly used in livestock and
poultry production as a broad-spectrum bacteriostatic agent.
Owing to high dosage, longer time as well as abuse of drug, it
will produce major residues in animal muscle, milk, liver,
thus endangering food safety. Due to higher selectivity as
well as proper stability, FIPs can proficiently recognize and
detect veterinary drug molecule in complex sample i.e. meat
products, blood, urine and feces to handle with a variety of
unfavorable factors. Thus the veterinary drug residue
analysis method based on MIFs demonstrate higher
sensitivity and more selectivity

3. MIFsin Heavy Metals

Arapid growth of industrial economy, the liberation of heavy
metal sewage is becoming ever more severe and poses a
major amount of hazard to the environment and creature
health. Heavy metals are extremely poisonous, toxic, not
easily degradable, bioaccumulative, and easily transfer in the
food chain. Heavy metals contaminate the agricultural
products as well as food to causing severe harm. In view of
the heavy metal contamination, the development of a simple,
rapid, and precise MIF is of huge impact to protect the
environment of agricultural products, food quality as well as
safety. Various application of MIFs was in heavy metals
detection like, Luo et al. reported a direct introduction CdTe
QDs on the surface of sulfhydryl-modified magnetic silica
spheres for quantitative analysis of Cd2*but also for
magnetic adsorption and removal of Cd2* [29]. Similarly Tan
et al. prepared ZnZ*and Cd?*ion imprinting by sol-gel
blotting [30].

4. MIFs in environmental Organic Pollutants

Environmental organic pollutants such as aromatic
hydrocarbons, phenols, dyes etc contain teratogenic
carcinogenic and hazards element, which are major threats
to human health. In earlier research, the high-performance
liquid chromatography (HPLC) and mass spectrometry (MS)
were frequently to measure the content concerning urinary
albumin. While the sensitivity as well as specificity of mass
spectroscopy was high, the equipment was expensive and
detection cost was high. MIFs have been mostly employed
for speedy detection of organic pollutants in the
environment. Environmental organic pollutants were
studied by Li et al prepared FIPs by encapsulating
YVO4:Eu3+ rare earth nanoparticles and carbon quantum dots
use for the rapid determination of p-nitrophenol in
environmental water and urine [31]. Similarly, Zhou et al.
done hydrothermally treated APTES-grapheme oxide to
obtain silylated graphene quantum dots, which were
introduced into the FIPs of p-nitrophenol by sol-gel method
[32]. Wu et al reported the preparation of FIPs using AuCNs
for the first time and effectively applied these FIPs in the
fluorescence analysis of bisphenol in seawater [33]. Organic
pollutant analysis based on Molecular imprinted

fluorescence frequently suffered from the complex matrix
interference and which will result in false positive and false
negative results. It will be essential to develop a novel
approach to construct anti-interference FIPs and MIFs for
determination of traces of environmental organic pollutants
in food and environment samples. Relatively combining a
prompt pretreatment procedure with MIFs is another useful
solution to keep away from matrix interference.

Conclusions

Molecularly imprinted fluorescence sensor combine the high
selectivity of Molecular imprinting technology with the more
sensitive response of fluorescent matter and convert the
molecular recognition into understandable fluorescence
signal. The MIFs improve the performance of molecular
imprinting and diverse range of applications, MIFs
promoting high-efficiency and high-sensitivity
determination of trace substances in complex matter. MIFs is
compared to all traditional analytical techniques it reveal the
characteristics of high sensitivity as well as high selectivity
and thus display major potential and superior application
with respect to the rapid detection of food and environment
safety. Preparations of MIFs with better selectivity, higher
sensitivity, and the combination of tablet computers, and
cloud databases to construct an innovative intellectual
fluorescence rapid finding platform are of huge significance
in promoting the advance of rapid detection technology for
food and environment safety.
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