Accepted Manuscript

Innovative
Food Science
&

Emerging
Technologies

Packaging concepts for fresh and processed meat — Recent
progresses

Benjamin Schumann, Markus Schmid

PII: S1466-8564(17)30788-9

DOI: https://doi.org/10.1016/j.1fset.2018.02.005
Reference: INNFOO 1925

To appear in: Innovative Food Science and Emerging Technologies
Received date: 13 July 2017

Revised date: 30 November 2017

Accepted date: 5 February 2018

Please cite this article as: Benjamin Schumann, Markus Schmid , Packaging concepts for
fresh and processed meat — Recent progresses. The address for the corresponding author
was captured as affiliation for all authors. Please check if appropriate. Innfoo(2017),
https://doi.org/10.1016/j.ifset.2018.02.005

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.ifset.2018.02.005
https://doi.org/10.1016/j.ifset.2018.02.005

Review

Packaging concepts for fresh and processed meat — Recent progresses

Benjamin Schumann! and Markus Schmid®2*

1 Technical University of Munich, TUM School of Life Sciences W eihenstephan, Chair of Food Packaging
Technology, Weihenstephaner Steig 22, Freising 85354, Germany; ga36cuw@mytum.de

2 Fraunhofer Institute for Process Engineering and Packaging IVV, Giggenhauser Strafie 35, 85354 Freising,
Germany; markus.schmid@ivv.fraunhofer.de

* Correspondence: markus.schmid@ivv.fraunhofer.de Tel.: +49 8161 491-526

Abstract: Modern societal, economic, nutritional and ecological changes warrant the continued
evolution of packaging solutions in order to meet new requirements. This review examines current
advances in the development of novel packaging related technologies, methods and materials for
fresh and processed meat. The current focus of research has been found to concentrate on the
development of sustainably producible packaging materials as well as increased functionality of
packaging systems in general. Active & intelligent packaging solutions are showing great promise
for the improvement of packaging functionality and will enable extended shelf life, higher quality
and greater safety of packed meat. Novel approaches in this field are increasingly examining the use
of natural functional additives and combination methods. Although often held back by legal
restrictions, low retail or consumer acceptance and sometimes incomplete development, intelligent
packaging systems are still being devised and show good potential for augmenting the present
methods for maintaining the safety of packed meat. The overall goals of current research are to
enhance the safety and quality of packed meat while reducing costs and negative environmental
impacts by utilizing natural materials and synergy effects. Good efforts are being made with regard
to these objectives although many promising concepts still require some additional refining for
commercialization.
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1. Introduction

The global food market has always been changing and adapting according to economic and social
developments. The past century has seen rapid growth in terms of both the world’s population and
overall economic prosperity. The consequent trend in the food sector has consistently been one
towards supermarkets as the dominant retail format and increasingly packaging dependent solutions
as a result of the growing prevalence of packaged foods (Popkin, Adair, & Ng, 2012). Within this
category of the food market, fresh and processed packed meat is a particularly relevant and
interesting segment worth examining. In order to design suitable packaging materials and processes
for meat products, many different factors have to be taken into account. The technology behind meat
packaging has an effect not only on the safety of the product but also on its shelf life. The latter is
particularly relevant today as globally approximately one third of food produced for human
consumption, equating to around 1.3 billion tons, is lost annually with close to 50% of waste in
western developed countries taking place in households (FAO, 2011). Table 1 shows the waste
percentages for different commodities incdluding meat in each step of the food supply chain. The
significance of the packaging process but especially the treatment of the product by the consumer is
highlighted by the two highest waste percentages for meat. Inappropriate packaging is responsible for
a high degree of waste, especially in developing countries where suitable technologies and materials
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