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This book was designed for use as a text primarily for
undergraduate students majoring in food science who
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The book is not a laboratory manual but instead
is designed to provide the lecture materials in an easy-
to-follow outline format, with a brief discussion for
each section. It provides much of the information on
techniques that students must possess before they are
able to conduct those laboratory experiments that nor-
mally accompany a food analysis course.

This book covers only the analysis of chemical
properties of foods, and not physical properties. It is
not intended as a detailed reference, but as a general
introduction to the techniques used in food analysis.
The course instructor can expand on the information
in lecture, as desired, providing more details for any
particular technique.

General information on sampling and data han-
dling provides the background for discussing specific
methods to determine the chemical composition and
characteristics of foods. Large sections on spectroscopy
and chromatography are included to explain principles
of the techniques themselves and how they relate to
methods of food analysis. Other methods and instru-
mentation such as ion selective electrodes, enzymes,
immunoassays, and thermal analysis are also covered
from the perspective of their use in the chemical analy-
sis of foods. A chapter is included that relates food
analysis to government regulations and recommenda-
tions.

All topics include information on the basic princi-
ples, procedures, advantages, limitations, and applica-
tions of food analysis. All chapters have summaries
and study questions, and key words or phrases are
identified. Many also have practice problems and a
comparison of possible methods.

Most of the material covered in this book requires
an understanding of general, organic, analytical and
food chemistry, as well as biochemistry. With this basic
knowledge, along with a food analysis course and

other relevant food science courses, it is hoped that
students can function within the food industry as nec-
essary relevant to food analysis. This book will provide
a good basis for food scientists and technologists as they
begin work in the food industry, whether or not they
are the persons directly involved in analysis of the food
products. I would greatly appreciate comments from
students, instructors and food industry professionals as
to how well this book meets their needs, as well as any
suggestions for later editions.

I wish to thank the persons who prepared each of
the chapters in this book. Those of us who teach or
have taught food analysis are indebted to our former
students, who gave us the needed perspective as we
prepared our chapters, intended to meet the needs of
future students. I also wish to thank the authors of
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trial companies, for their permission to reproduce ma-
terials used here. Special thanks is extended to Dr.
Y. H. Hui who advised me throughout this project.
Becky Atkinson-Hitt is acknowledged for providing
exceptional secretarial assistance. I thank the many per-
sons from the food industry, government, and acade-
mia who kindly reviewed one or more chapters in this
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Chapter 1+ Introduction to Food Analysis

1.1 INTRODUCTION

Investigations in food science and technology, whether
in universities, governmental agencies, or the food in-
dustry, often require determination of food composi-
tion. Various types of samples may require analysis as
part of a research program, as new food products are
developed, or as part of a quality assurance program for
existing products. The chemical composition of foods is
often determined to establish the acceptability or nutri-
tive value of the food product. The nature of the sample
and the specific reason for the analysis commonly dic-
tate the choice of analysis method. Speed, precision, and
accuracy are often key factors that determine the choice
of method. In addition to actually performing the assay,
the success of any analysis method relies on the proper
selection and preparation of the food sample and on the
appropriate calculations and interpretation of the data.
Official methods of analysis developed by several non-
profit scientific organizations allow for comparison of
results between different laboratories, and for compari-
sons to less standard procedures. Such official methods
are critical in the analysis of foods, to ensure that they
meet the legal requirements established by governmen-
tal agencies. Government regulations most relevant to
the chemical analysis of foods will be covered in Chapter
2.

1.2 TYPES OF SAMPLES ANALYZED

The chemical analysis of foods is an important part of
the quality assurance program in food processing, from
ingredients and raw materials, through processing, to
the finished products (1-3). Itisalsoimportantin formu-
lating and developing new products and evaluating
new processes for making food products, and in identi-
fying the source of the problem for unacceptable prod-
ucts (Table 1-1). For each type of product to be analyzed,
itmay be necessary to determine either just one or many
components. The nature of the sample and the way in
which the information obtained will be used may dic-
tate the specific method of analysis. For example, pro-
cess control samples are usually analyzed by rapid
methods, whereas nutritive value information for nutri-
tional labeling generally requires the use of official
methods of analysis. Critical questions, including those
listed in Table 1-1, canbe answered by analyzing various
types of samples in a food processing system.

1.3 STEPS IN ANALYSIS

1.3.1 Select and Prepare Sample

In analyzing food samples of the types described
above, all results depend on obtaining a representative

TABLE 1-1. Types of Samples Analyzed in a Quality
Assurance Program for Food Products

Sample Type Critical Questions

Do they meet your specifications?

Do they meet required legal specifications?

Will a processing parameter have to be
modified because of any change in the
composition of raw materials?

Are the quality and composition the same as
for previous deliveries?

How does the material from a potential new
supplier compare to that from the current
supplier?

Raw Materials

Process Did a specific processing step result in a
Control product of acceptable composition or
Samples characteristics?

Does a further processing step need to be
modified to obtain a final product of
acceptable quality?

Finished Does it meet the legal requirements?

Product What is the nutritive value, so that label
information can be developed? or Is the
nutritive value as specified on an existing
label?

Will it be acceptable to the consumer?

Will it have the appropriate shelf life?

Competitor's What are its composition and
Sample characteristics?

How can we use this information to develop
new products?

Complaint How do the composition and characteristics
Sample of a complaint sample submitted by a

customer differ from a sample with no
problems?

Adapted from (4,5)

sample and converting the sample to a form that can
be analyzed. Neither of these is as easy as it sounds!
Sampling and sample preparation are covered in de-
tail in Chapter 3.

1.3.2 Perform the Assay

Performing the assay is the step in food analysis that
is unique for each component or characteristic to be
analyzed and may be unique to a specific type of food
product. Single chapters in this book address the other
two steps in analysis described here (sections 1.3.1 and
1.3.3), while the remainder of the book addresses this
step of actually performing the assay. The descriptions
of the various specific procedures are meant to be over-
views of the methods. To actually perform the assays,
details regarding chemicals, reagents, apparatus, and
step-by-step instructions should be found in the refer-
enced books and articles.



