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ABSTRACT

Food safety is one of the crucial global alarming spreading issue at very fast pace. 
Therefore, it requires continuous monitoring of contaminants by robust and integrative 
forensic approaches for the accurate and precise identification and quantification of 
contaminants in various food matrices. In addition, different types of approaches are 
employed for the investigation of contaminants in food i.e. conventional analytical 
and integrative forensic approaches. Conventional analytical approaches are often 
not capable of identifying and detecting complex emerging contaminants such as 
pharmaceutical residues specifically antibiotics, pesticides, microplastics, nano-
materials etc. Thus, integrative forensic approaches syndicate different advanced 
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analytical techniques—such as hyphenated techniques (i.e. LC-​MS/MS and GC-​MS), 
molecular techniques (i.e. DNA barcoding), isotopic fingerprinting, biosensor etc. 
with multidisciplinary tools including chemometrics and geographic information 
systems (GIS). These advance strategies have several advantages over conventional 
analytical techniques in terms of accurate and precise identification and quantifica-
tion of analyte at molecular level in complex food matrices, authentication of food 
origin, and comprehensive contamination profiling. Furthermore, the introduction 
of portable lab-​on-​a-​chip technology and real-​time data analytics improves on-​site 
detection and rapid decision-​making. Moreover, Forensic integrative approaches 
also significant to tackle some serious problems like tracing of food fraud, labelling 
of food, unintentional contamination etc. which can help to strengthen regulatory 
policy and framework, trail of civil cases, delivery of justice, consumer protection. 
This chapter will explore the collaboration among food scientists, forensic experts, 
and policymakers globally to develop robust and comprehensive standard operating 
procedure for handling and analysis of food sample by adopting integrative forensic 
approach. Moreover, it also covers emerging trends, technological innovations, 
challenges and ethical considerations in forensic identification and quantification 
of food contaminants, highlighting the need for interdisciplinary innovations to 
ensure food integrity, safety, and traceability in an increasingly complex food supply 
chain. It also aligns with United Nations Sustainable Development Goals (SDGs), 
particularly SDG 2 (Zero Hunger), SDG 3 (Good Health and Well-​being), and SDG 
12 (Responsible Consumption and Production).

1. INTRODUCTION

Over the past decade, forensic science has established persistence and instrumen-
tal presence within the criminal justice system, emerging as an important pillar of 
the scientific investigation and delivery of justice of both civil and criminal cases 
through the different applications of forensic science (G. Sharma et al., 2017). In 
addition, the expansion of applications of forensic science from management of 
the crime scene, scientific proceeding of the crime scene, handling of physical ev-
idence to scientific investigation of traditional as well as emerging forms of crime 
like digital forensic, cybercrime, identity theft, sextortion, forensic accounting, 
cross border terrorism, clandestine laboratories, environmental forensics, microbial 
forensic, disputed paternity, food adulteration and contamination etc. (Chango et 
al., 2024). This expansion emphasizes the crucial role of an integrative forensic 
science approach, particularly in the qualitative and quantitative analysis of food 
contaminants and adulterants, thereby ensuring public health and safety (Ziani et 
al., 2025). Moreover, the detection, identification and quantification of contami-



 

 

22 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/integrative-forensic-methods-in-food-

contaminant-detection-and-identification/389907

Related Content

Biopreservatives for Improved Shelf-Life and Safety of Dairy Products:

Biopreservatives for Dairy Products
Tejinder Pal Singh, Sarang Dilip Pophalyand Ruby Siwach (2021). Research

Anthology on Food Waste Reduction and Alternative Diets for Food and Nutrition

Security (pp. 198-215).

www.irma-international.org/chapter/biopreservatives-for-improved-shelf-life-and-safety-of-dairy-

products/268139

Brassica Meal as Source of Health Protecting Neuraceutical and Its

Antioxidative Properties
Himanshu Punetha, Satendra Kumar, Harish Mudilaand Om Prakash (2018).

Nutraceuticals and Innovative Food Products for Healthy Living and Preventive Care

(pp. 108-131).

www.irma-international.org/chapter/brassica-meal-as-source-of-health-protecting-neuraceutical-

and-its-antioxidative-properties/191454

Introduction to Nutrition and Autoimmune Diseases: Examining the Potential

of Probiotics to Improve Quality of Life With Celiac Disease
Debosreeta Bose (2024). Nutrition Controversies and Advances in Autoimmune

Disease (pp. 415-431).

www.irma-international.org/chapter/introduction-to-nutrition-and-autoimmune-diseases/353802

Effects of Gluten on Health: Pseudocereals as Gluten Substitutes
Ipek Bayrakciand Tugba Aktar (2024). Innovations in Engineering and Food Science

(pp. 318-343).

www.irma-international.org/chapter/effects-of-gluten-on-health/337281

The Gut Microbiome: Unravelling Its Role in Digestive Health and Overall

Wellness
Kushal Roychoudhuri, Saikat Santra, Rajdip Goswamiand Bhaskar Pal (2025).

Impact of Yoga and Proper Diet on Cardiopulmonary Function (pp. 231-272).

www.irma-international.org/chapter/the-gut-microbiome/366561

http://www.igi-global.com/chapter/integrative-forensic-methods-in-food-contaminant-detection-and-identification/389907
http://www.igi-global.com/chapter/integrative-forensic-methods-in-food-contaminant-detection-and-identification/389907
http://www.igi-global.com/chapter/integrative-forensic-methods-in-food-contaminant-detection-and-identification/389907
http://www.irma-international.org/chapter/biopreservatives-for-improved-shelf-life-and-safety-of-dairy-products/268139
http://www.irma-international.org/chapter/biopreservatives-for-improved-shelf-life-and-safety-of-dairy-products/268139
http://www.irma-international.org/chapter/brassica-meal-as-source-of-health-protecting-neuraceutical-and-its-antioxidative-properties/191454
http://www.irma-international.org/chapter/brassica-meal-as-source-of-health-protecting-neuraceutical-and-its-antioxidative-properties/191454
http://www.irma-international.org/chapter/introduction-to-nutrition-and-autoimmune-diseases/353802
http://www.irma-international.org/chapter/effects-of-gluten-on-health/337281
http://www.irma-international.org/chapter/the-gut-microbiome/366561

