
310 Rehana Salim, Fiza Nazir, Furheen Amin and Jasia Nissar

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386

Volume 4, Issue 12
December 2017

Antimicrobial Food Packaging

Rehana Salim1*, Fiza Nazir1, Furheen Amin2 and Jasia Nissar1

1Division of Food Science and Technology, SKUAST-K, Shalimar, Srinagar, Kashmir,  India
2Department of Food Science and Technology, University of Kashmir, Srinagar, Kashmir, India

ABSTRACT
Food pathogens endangering consumer’s health can be dealt with the multifunctional bio-based antimicrobial packaging
agents that sought to provide enhanced food safety. Antimicrobial packaging is one such promising technology which
effectively impregnates the antimicrobial into the food packaging film material and subsequently delivers it over the
stipulated period of time to kill the pathogenic microorganisms affecting food products thereby increasing the shelf life to
severe folds. This article reviews the use of antimicrobials and their applications in food products and food packaging
films.
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INTRODUCTION
Packaging of foods is one of the final steps in food processing before storage and consumption and thus is a
critical step for incorporating antimicrobial mechanisms particularly to control the post-processing
contamination. Antimicrobial packaging is a promising form of active packaging to improve safety and shelf-
life of food products. It is a novel development system which incorporates antimicrobial agent into a polymer
film to suppress the activities of targeted microorganisms that are contaminating foods [14]. The antimicrobial
activity can be accomplished by adding antimicrobial agents in the packaging system to prevent the growth of
microbes by extending the lag period and decreasing live counts of microorganisms by reducing growth rate
[11].

ACTIVE PACKAGING
Active antimicrobial packaging is used to actively modify the internal surroundings by non stop interaction
with the food over the stipulated shelf-life. Active packaging can be defined as a system that modifies the
environment inside the food package thereby altering the state of the packaged food system and its headspace
to enhance its quality by extending  shelf-life, enhancing the sensory qualities, and maintaining the microbial
safety [8, 16] Some of the active packaging systems include O2 or CO2 scavengers, ethylene and moisture
absorption systems, CO2 or ethanol emitting systems, and antimicrobials antioxidants releasing or containing
systems [9]. Materials like ascorbic acid, photo-sensitive dyes, iron powder, are packed to scavenge oxygen
and thereby to prevent the growth of aerobic bacteria and moulds [10].

CONTROLLED RELEASE PACKAGING
It is one of the sophisticated form of active packaging which centers its focus on the releasing systems. It
utilizes packaging as a delivery vehicle to efficiently bring the actives in specifically controlled rates over
prolonged periods to the food product to further improve its quality and safety [12]. Controlled release
packaging regulates the concentration of the antimicrobial agents in food at a particular targeted level which is
effective in deteriorating microbial growth kinetics and making it safe for consumption. A natural
antimicrobial, lysozyme inhibits lactic acid bacteria inflicting wine malolactic fermentation is incorporated in
PVOH films. The degree of crosslinking of PVOH films facilitates to maintain release rates of the
antimicrobials to provide an effective inhibition [4]. Similarly, potassium sorbate’s antibacterial and
antimycotic effect when added to HDPE and LDPE films has been studied on American cheeses. Released
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sorbate from HDPE films was found to be effective in enhancing cheese storage for 5 months at room
temperature [15].

APPLICATIONS OF ANTIMICROBIAL PACKAGING
Edible packaging films incorporating antimicrobial coatings have presented an innovation in the
biodegradable active packaging concept. They had been used to lessen and inhibit the growth of
microorganisms on the surface food products. A polymer-based film solution coating has proved to be the
most acceptable method in terms of stability of attaching a bacteriocin to a plastic packaging film [1]. Low-
density polyethylene (LDPE) packaging film was coated with nisin using derivatives of natural polymers like
methylcellulose (MC) and hydroxypropyl methylcellulose (HPMC) as a carrier. Nisin was found suppressing
the growth of Staphylococcus aureus and Listeria Monocytogenes [7].

Incorporating bacteriocins into food packaging films to control spoilage of food pathogenic microorganisms
has been an area of research for the last decades. Antimicrobial packaging in films prevents microbial growth
on the food surface by direct contact of the packaging material with the surface of foods. Two procedures
have been commonly used to make packaging films with bacteriocins. Two packaging methods, heat-press,
and casting, were used to deliver nisin into films made from soy protein and corn zein protein. Both the
procedures produced excellent films by inhibiting the growth of the microbe L. plantarum. The same levels of
nisin incorporated in cast films exhibited larger inhibitory zones than the heat-press films. It was also shown
that when EDTA was incorporated into the films, inhibitory effect of nisin against the bacteria Escherichia
coli [2] was increased.

Edible cellulosic films made with nisin formulations using HPMC were also produced [6]. Controlled release
application in case of bacteriocins offers a treatment strategy for resistant bacterial strain [3]. Research has
elucidated that the instantaneous release of nisin can help inhibit microbial cell growth and consequently the
survivors will undergo mutations developing resistance to nisin. Additionally merely releasing nisin from
packaging without adding directly to the formulations was not capable of reducing microbial cell counts. A
combination of these two resulted both in reduced cell counts as well as a lack of mutation however rather the
cells regained their sensitivity to nisin following one transfer passage through nisin-free medium [5].

Milk protein based film containing 1.0 % (w/v) pimento, 1.0 % (w/v) oregano, or 1.0 % oregano – pimento
(1:1) essentials oils showed antimicrobial and antioxidant effects for the preservation of beef muscle by
controlling the growth of pathogenic bacteria and thereby increasing their shelf life during storage at 4◦C.
They also showed that film which contained oregano was most effective against Pseudomonas sp and E. coli
O157: H7, whereas film which contained pimento oil, was least effective against these bacteria [13].

CONCLUSION
Active packaging technology passively protects food items, by not only inhibiting the pathogenic growth, but
by also providing an extended shelf life combating a variety of environmental factors. With regard to food
packaging applications, a slow sustained delivery of antimicrobials is a very important factor that can mean
the difference between life and death. It is crucial to evaluate a microbe for which antimicrobial is to be
targeted. Therefore, it is essential to select the right package of the antimicrobial agent and environmental
condition for a particular food product. Although it might happen if the antimicrobial is too compatible it may
not get released or incompatible that will be released within minutes. Proper care should be taken while
selecting and incorporating the antimicrobial into the food packaging film by evaluating all the implications of
food safety and harsh reality of microbial resistance.
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