


Academic Press is an imprint of Elsevier

125 London Wall, London EC2Y 5AS, United Kingdom
525 B Street, Suite 1650, San Diego, CA 92101, United States
50 Hampshire Street, 5th Floor, Cambridge, MA 02139, United States
The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, United Kingdom

Copyright © 2023 Elsevier Inc. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including photocopying, recording, or any information storage
and retrieval system, without permission in writing from the publisher. Details on how to
seek permission, further information about the Publisher’s permissions policies and our
arrangements with organizations such as the Copyright Clearance Center and the Copy-
right Licensing Agency, can be found at our website: www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright
by the Publisher (other than as may be noted herein).

Notices
Knowledge and best practice in this field are constantly changing. As new research
and experience broaden our understanding, changes in research methods, professional
practices, or medical treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in
evaluating and using any information, methods, compounds, or experiments described
herein. In using such information or methods they should be mindful of their own
safety and the safety of others, including parties for whom they have a professional
responsibility.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or
editors, assume any liability for any injury and/or damage to persons or property as a
matter of products liability, negligence or otherwise, or from any use or operation of any
methods, products, instructions, or ideas contained in the material herein.

ISBN: 978-0-323-96124-0

For Information on all Academic Press publications visit our
website at https://www.elsevier.com/books-and-journals

Publisher: Stacy Masucci
Acquisitions Editor: Elizabeth A. Brown
Editorial Project Manager: Sam Young
Production Project Manager: Sajana Devasi PK
Cover Designer: Christian J. Bilbow

Typeset by Aptara, New Delhi, India

http://www.elsevier.com/permissions
https://www.elsevier.com/books-and-journals


xii Contents

9.3.2 Xenobiotic compounds degradation 212
9.3.3 Organic compounds degradation 212
9.3.4 Dye degradation 213

9.4 Conversion of biomass into value-added products 213
9.4.1 Biofuel production 213
9.4.2 Bioplastics production 214
9.4.3 Biopesticide production 215
9.4.4 Bioflocculant production 215
9.4.5 Biosurfactant production 216
9.4.6 Organic acids and chemicals production 216

9.5 Future prospects and conclusion 216
References 217

10. Human health hazards due to antimicrobial
resistance spread 225
Shom Prakash Kushwaha, Syed Misbahul Hasan,
Arun Kumar, Muhammad Arif and Munendra Mohan Varshney

10.1 Introduction 225
10.1.1 Antimicrobial resistance 225

10.2 Spread of antimicrobial resistance 226
10.2.1 From face to face 226
10.2.2 From animal to human 226
10.2.3 From food and water 227
10.2.4 From healthcare facilities 228
10.2.5 From travels and trade 228

10.3 Concern for microbial resistance 228
10.3.1 Global perspectives 228
10.3.2 Asian perspectives 230
10.3.3 Indian perspectives 230

10.4 Health hazards due to bacteria and fungi 231
10.4.1 Urgent threats 231
10.4.2 Serious threats 232
10.4.3 Concerning threat 235
10.4.4 Watch list 236

10.5 Conclusion 237
References 238

11. Acquired knowledge and identified gaps in
resistance and human health risk 241
Kumud Nigam and Somali Sanyal

11.1 Introduction 241
11.2 Unjustified use of antibiotics 242
11.3 Global picture of antibacterial resistance 243


	Front cover

	Copyright


