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enters the 37th year of its life this year after five successful editions 
and several more reprints. Continued popularity of the book is the 
reason for bringing out the present edition which features thoroughly 
updated text and figures. Some new material and illustrations have 
been added while revising and updating this edition. All the 
competencies listed under the CBME Guidelines  Competency |
Based Undergraduate Curriculum for the Indian Medical Graduate 
prescribed by the National Medical Commission (erstwhile Medical 
Council of India) have been covered.

The book continues to retain its essence of giving a complete 
coverage of practical biochemistry syllabus for 1st MBBS in India, 
attempting to omit nothing essential and to include nothing 
superfluous.

Each chapter begins with a brief theoretical background 
pertinent to the experiments that follow. The experiments are 
described in terms of purpose, reagents, procedure, principle, and 
practical or clinical applications. Interpretation of the findings has 
been discussed where relevant.
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Disclaimer

Science and technology are constantly changing
fields. New research and experience broaden the
scope of information and knowledge. The authors
have tried their best in giving information available
to them while preparing the material for this book.
Although, all efforts have been made to ensure
optimum accuracy of the material, yet it is quite
possible some errors might have been left
uncorrected. The publisher, the printer and the
authors will not be held responsible for any
inadvertent errors, omissions or inaccuracies.
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Preface to the Sixth Edition

This book was first published in 1985. After a number of
editions and reprints, the book is entering the 37th year of

its life. Much has changed during these years. The Medical
Council of India Graduate Medical Education Regulations
were revised in 1997 and then again in 2019. Medical Council
of India has been replaced by National Medical Commission.
The 2019 regulations have introduced several innovations
including the concept of competency based medical education.
The new curriculum lists a set of competencies that the
undergraduate medical student has to acquire. Accordingly,
the present edition lists the competencies in practical biochemistry
that have to be learnt by the student. Some new material has
been incorporated as well.

A sad development since the publication of the last edition
is the passing away of one of the co-authors, Dr Sarla Bhargava.
However, her name is being retained as a co-author as a mark
of respect to her.

As before, criticism and suggestions will be gratefully
accepted.

RC Gupta





Preface to the First Edition

Authors of every new book must answer the inevitable
question as to what was the need for a new book when so

many are already available. For any author, this is a difficult
question to answer. The urge for self-expression is perhaps
the most abiding reason. Dissatisfaction with the available
books , as to the content and style , is probably another. The
author may also wish to reach a wider audience rather than
confine his teaching to a small body of students in the
classroom. All these reasons were operative, in varying
degrees, in our case too. But  the main reason was the severe
paucity of books on Practical Biochemistry catering to the needs
of the Indian medical students. Complete coverage of Practical
Biochemistry syllabi of Indian universities has been our main
objective. We have attempted to omit nothing important, and
to include nothing superfluous.

The order of the chapters is that generally followed in the
classroom. Each chapter begins with a brief theoretical
background pertinent to the experiments that follow. The
experiments are described in terms of purpose, reagents,
procedure, principle, precautions, practical application, etc.
Interpretation of the findings has been discussed where
relevant.

Colorimetric determination of various constituents of
biological fluids forms an important part of the diagnostic
services rendered by a biochemistry laboratory. As the student
will be using these services frequently during his clinical career,
the principles, techniques and interpretation of results of the
colorimetric determinations have been discussed in consi-
derable detail. Some newer methods, e.g. o-toluidine method
for glucose and diacetylmonoxime method for urea, have also
been described.



viii Practical Biochemistry

We hope that the book will meet the requirements of
undergraduate medical students, and will also be fond useful
by teachers in biochemistry. In spite of our best efforts, some
mistakes might have crept in. We will gratefully accept all the
criticism and suggestions.

RC Gupta
S Bhargava
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Normal Urine xi

Index of Competencies

Code Competency Chapter Page
number

BI 11.1 Describe commonly used laboratory 1 1
apparatus and equipment, good safe
laboratory practice and waste disposal

BI 11.16 Observe use of commonly used 1 1
equipment/ techniques in biochemistry
laboratory

BI 11.2 Describe the preparation of buffers and 2 9
estimation of pH

BI 11.3 Describe the chemical components of 13 102
normal urine

BI 11.4 Perform urine analysis to estimate and 13 102
determine normal and abnormal
constituents

BI 11.4 Perform urine analysis to estimate and 14 110
determine normal and abnormal
constituents

BI 11.20 Identify abnormal constituents in urine, 14 110
interpret the findings and correlate these
with pathological states

BI 11.6 Describe the principles of colorimetry 18 125
BI 11.18 Discuss the principles of spectrophotometry 18 125
BI 11.21 Demonstrate the estimation of glucose, 19 136

creatinine, urea and total protein in serum
BI 11.9 Demonstrate the estimation of serum 20 144

total cholesterol and HDL-cholesterol
BI 11.11 Demonstrate estimation of calcium and 22 152

phosphorus
BI 11.11 Demonstrate estimation of calcium and 23 155

phosphorus
BI 11.21 Demonstrate the estimation of glucose, 24 159

creatinine, urea and total protein in serum
Contd.
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Code Competency Chapter Page
number

BI 11.7 Demonstrate the estimation of serum 27 171
creatinine and creatinine clearance

BI 11.21 Demonstrate the estimation of glucose, 27 171
creatinine, urea and total protein in
serum

BI 11.22 Calculate albumin: globulin (AG) 27 171
ratio and creatinine clearance

BI 11.12 Demonstrate the estimation of serum 28 174
bilirubin

BI 11.8 Demonstrate estimation of serum 29 179
proteins, albumin and A:G ratio

BI 11.21 Demonstrate the estimation of glucose, 29 179
creatinine, urea and total protein in
serum

BI 11.8 Demonstrate estimation of serum 30 182
proteins, albumin and A:G ratio

BI 11.22 Calculate albumin: globulin (AG) 30 182
ratio and creatinine clearance

BI 11.13 Demonstrate the estimation of 33 191
SGOT/ SGPT

BI 11.14 Demonstrate the estimation of alkaline 34 195
phosphatase

BI 11.15 Describe and discuss the composition 35 199
of CSF

BI 11.5 Describe the use of paper chromatography 36 204
BI 11.19 Outline the basic principles involved 36 204

in the functioning of instruments
commonly used in a biochemistry
laboratory and their applications
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