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This book summarises the theoretical and practical 
aspects of sample preparation for molecular biology, prot-
eomics and glycomics-related studies in a single and, there-
fore, quite unique text. The monograph is organised in 28 
succinct and to-the-point chapters dealing with quite diverse 
topics within the three main thematic blocks. In the first sec-
tion of the book, the authors describe the physical and chem-
ical properties of nucleic acids (Chapter 1), introduce basic 
statistical concepts and sampling techniques and methods 
(Chapters 3 and 4) and, in particular, discuss in detail the 
main aspects related to sample preparation of nucleic acids 
and proteins in difficult samples. In this text, difficult sam-
ples are defined as those complicated by lyse or especially 
complex, i.e., with many potential interfering compounds, 
such as food, feed and semi-solid environmental matrices. 
Techniques and approaches for the purification and isolation 
of nucleic acids from complex matrices, including refrac-
tory material, are summarised in Chapter 4; while the bene-
fits of using magnetic beads over other conventional nucleic 
purification techniques such as membrane separation or 
resins are presented in Chapter 5. Chapters 6–9 review and 
discus the respective merits and limitations of the different 
mechanical technologies available for sample lysis, grind-
ing and homogenisation for molecular biology applications. 
Among them, special attention has been paid to the bead-
beating technology. The description of the most relevant 
bench-top commercial systems, the parameters to consider 
during method optimisation, and the benefices of its appli-
cation to the homogenisation of samples difficult to lyse are 
summarised in Chapters 7 and 8 and discussed through a 
number of representation application studies. Portable sys-
tems are described in detail in Chapter 9, where an indica-
tion of their respective application ranges is also provided.

The second thematic block of the book (Chapters 10–25) 
consists of a succession of study cases dealing with the 
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Almost irrespective of the application area, sample prepara-
tion is usually recognised as the bottleneck of most modern 
analytical procedures. In general, the several steps involved 
in sample treatment take advantage of particular physico-
chemical properties of the analytes of interest to isolate 
them from other matrix components without affecting their 
nature. However, for the many analyte–matrix combina-
tions or, more precisely, the many anticipated and unantici-
pated analyte-interference mixtures, the approach to be 
applied for efficient extraction plus purification of the tar-
get analytes is not always obvious. As a consequence, in 
most application fields, a variety of sample treatment proto-
cols have been reported in the literature for essentially sim-
ilar applications and there is a general lack of texts summa-
rising the basic knowledge regarding sample preparation 
for each specific research area.
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determination of nucleic acids in a variety of complex and 
difficult-to-analyse samples. Matrices considered range 
from food to GMO, seeds and yeasts, and from stem cells 
to mammalian and environmental samples. In all cases, rel-
evant general considerations and theoretical aspects are dis-
cussed, and stepwise protocols and practical tips provided. 
Present limitations, remaining challenges and desirable 
future developments are also identified.

The last part of the book includes three chapters that 
focus on the extraction and purification of other relevant 
macromolecules, viz., lignin and cellulose (Chapter 26), 
glycans (Chapter 27) and prions (Chapter 28).

Written as a multi-authored text by pioneers and special-
ist in their respective research fields, both from academia 
and industry, with a dynamic and concise style, this mono-
graph summarises and presents in an organised single text 
scattered relevant background information concerning sam-
ple preparation for a variety of molecular biology analyses, 
together with a number of protocols for successful treat-
ment of difficult matrices. This book can be considered a 
useful practical guide for all those involved in sample prep-
aration within the molecular biology practice, but it is also 
suitable for newcomers trying to obtain a general, but com-
plete overview of the subject.
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