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et al. Additional important approaches to use Au
nanoparticles including surface functionalisation
with biomolecules for constructing other types
of biosensors (for example, electrochemical) is
discussed in Chapter 5 by F. Dridi (University of
Lyon, France) et al.
Au nanoparticles are known to be excellent
substrates
for
surface-enhanced
Raman
spectroscopy (SERS). A brief review of SERS based
nanobiosensors for food is given in Chapter 14 by
N. M. Kulshreshtha (Jaipur National University,
India) et al. Quantum dots (QDs) have very
distinctive size dependent fluorescence properties.
An interesting development is a QDs based
fluorescence biosensor, for example fluorescence
resonance energy transfer (FRET) biosensors.
Chapter 20 by B. Bhattacharya (National
Institute of Food Technology Entrepreneurship
and Management, India) et al., gives a concise
but quite thorough theoretical background of the
fluorescence and metal based QDs and describes
the mechanism of QDs working as FRET probes.
The use of QDs for biosensors is also mentioned in
Chapter 9 by K. Rovina (University Malaysia Sabah,
Malaysia) et al. And in Chapter 16, in addition to
cadmium telluride nanoparticles, the burgeoning
studies of the relative new member of QDs, carbon
dots for biosensor development is introduced.
The use of other commonly studied nanoparticles,
for example carbon nanotubes, magnetic particles
as conjugative support of biomolecules are described
in Chapter 5 too. In Chapter 7 by K. Mistewicz
(Silesian University of Technology, Poland)
et al., the gas nanosensors based on functional
nanoparticles (for example, titanium dioxide,
tin(IV) oxide–zinc oxide or copper) formulations
are described. Particularly presented in detail
are humidity sensors built on nanocrystalline
antimony sulfoiodide, employing their conductive,
photoconductive, impedance or capacity properties
in the presence of water. Such gas nanosensors
may be used for packaging, resulting in smart and
intelligent packaging systems. Further, in this book,
Chapter 18 by T. Caon (Federal University of Santa
Catarina, Brazil) et al., is dedicated to discussing
intelligent packaging systems carrying either bionano- gas sensors or radio frequency identification
tags to monitor pathogens or contaminants in the
packaged food.

Nano-Bioactive Materials for Sensors
Bioactive materials are often an indispensable
element in many biosensors in its original sense.
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A notable progress in biosensor development is the
use of aptamers, short oligonucleotide sequences
(single-stranded DNA (ssDNA), RNA or peptide) as
bioreceptors of the sensors. The development of
the so-called aptasensors is reviewed in Chapter 2 by
G. A. Evtugyn (Kazan Federal University, Russia) et al.,
and in Chapter 3 by B. Hussain (Sabanci University,
Turkey) et al. Chapter 3 lists the advantages of
aptamers over monoclonal antibodies such as
stability, selectivity and the screening of aptamers
to obtain the tightest binding sequences from
random pool. The use of aptamers conjugated to
nanoparticles (for example, Au, carbon nanotubes)
for detecting foodborne pathogens, toxins and
allergens and in some cases even multiplexed
biosensors, are described in both Chapter 2, 3 as
well as Chapter 19 by R. B. Dominguez (Advanced
Materials Research Center, Mexico) et al., and
Chapter 9, with the advantages such as reliability
and efficiency shown.
The other type of biochemical-based sensor such
as enzyme-based sensors and antibody-based
sensors or immunosensors are also discussed in
Chapters 19 and 2. In Chapter 3 conventional
food contamination detection methods including
immunoassay and polymerase chain reaction (PCR)
based methods are described too, which may act
as a comparison.

Microarrays, Microfluidics and
Lab-on-a-Chip
One ultimate aim and advantage of testing and
analysing food is improving point of customer care
at high precision, high throughput and low cost.
The integration of biosensors with microfluidic
components leads to lab-on-a-chip which can
fulfil these combined benefits. Chapter 6 by
D. S. Correa (National Nanotechnology Laboratory
for Agribusiness, Brazil) et al., highlights the power
of microfluidics enhanced with biosensing. Some
developments in application in food analytics
is summarised. Further review of micro- and
nanotechnologies leading to progress of lab-ona-chip detection of food pathogens is reviewed
in Chapter 12 by N. C. Cady (SUNY Polytechnic
Institute, USA) et al.
Chapter 11 by N. Adányi (National Agricultural
Research and Innovation Center, Hungary) et al.,
presents the development of label-free optical
biosensor techniques based on evanescent field
effect biosensors. Various techniques, such
as reflectometric interference spectroscopy,
interferometry, optical waveguide lightmode

© 2019 Johnson Matthey

Johnson Matthey Technol. Rev., 2019, 63, (3)

https://doi.org/10.1595/205651319X15586889671013

spectroscopy, resonant mirrors, fibre optics, total
internal reflection ellipsometry and total internal
reflection fluorescence spectroscopy are discussed.
It has been pointed out that these techniques are
suitable for lab-on-a-chip application.
A complexity of food testing is that multi-analyte
analysis is often required. Multi-microarray analysis
is very helpful in meeting the requirements.
Chapter 1 by J. V. Ros-Lis (Polytechnic University of
Valencia, Spain) et al., demonstrates the sensorarray approach for food quality monitoring and
identification that mimics a mammalian olfactory
system. This is exampled by summarising the
studies of optoelectronic nose based on chromogenic
arrays made of dye chemicals loaded to nano- or
mesoporous inorganic support materials. The
sensor arrays are used to monitor the freshness
of poultry products and to identify the origin of
blue cheese with the aid of multivariant analysis.
Reasonably good results are obtained.

will benefit not only workers in food testing and
analysis but also broader areas of the chemical
and biosensing community, although it could
have potentially been further enriched with the
comments of the commercialisation status of the
biosensors discussed.

Final Remarks
Through
discussing
the
applications
of
nanotechnology in biosensor development for
food testing and analysis, the book presents a
very full list of sensor techniques. The volume
fulfils the series’ aims of bringing together the
most recent and innovative applications of
nanotechnology in the agri-food industry and
of presenting future perspectives in the design
of new or alternative foods. This is a book that
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