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Abstract 

Active and nanostructure packaging is widely being researched for extending shelf lives of many food 

products recently. In this review, mantı, a traditional Turkish dish, which is similar of tortellini, ravioli, 

pelmeni and baozi in world cuisine, and novel packaging technologies are briefly described. Specifically, 

active and nanostructure packaging technologies are summarized.  
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Introduction  

Mantı is a well-known, nutritious Turkish dish. It is prepared by filling minced sheep or beef meat and some 

spices into rectangular wheat flour dough pieces. Rectangular pieces are about 3 millimetres in length and 

width. They weigh about 1.3 grams, while filling about 1 gram. Cooking is applied in boiling water for 

about 15 minutes. Yoghurt with tomato sauce is poured and dried sumac and mint is perfused onto mantı to 

serve. 

Owing to lifestyle it became hard to prepare traditional foods, such as mantı. Due to time consuming effort, 

mantı is produced and consumed immediately. Otherwise, it stored in deep freezers in households. Industry 

is still insisting on to produce deep-frozen mantı, while consumers are more willing to eat foods ‘freshly’ 

rather than deep-frozen and canned foods. However, several kinds of preservation are being applied, 

recently. Moreover, academia has not produced adequate researches, while, it is a well-beloved dish.  

Mantı is an actually well-known product in world wide. Several similar products are present under various 

names, formulations, cooking and consuming preferences. Similar products are defined in Germany such as, 

“Maultaschen Suppe, Kärntner Nudeln or Tiroler Schlutzkrapfen”, in Italy “Ravioli, Cannelloni and 

Tortellini”, in Russia “равиоли, Pelmeni, Wareniki”, in Poland “Piroggen”, in China “Jiăozi, Baozi, 

Bao/Bau, Wantan”, in Korea “Mandu, Gunmandu, Kimchi Mandu, Manduguk, ManduJeongol”, in 

Kazakhstan “Manty”, and in Japan “Jiaozi, Mulmandu” (Anonymous 2014). 

Some research results formantı and similar dishes in worldwide and possible applications of novel 

packaging technologies to be intended will be summarized in this paper. 
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In consideration of Turkey’s history, one can easily see mantı’s penetration to Anatolia. Literature is 

confirming that mantı migrated from Asia with its original name “Mandu”. However, in Anatolia, Kayseri is 

a well-known trade centre, brought aboutmantı a famous and a popular product. Mantı is identified with 

Kayseri, such that most of the plants located in Kayseri, as well, there is a traditional folk test for bride 

nominates. It is expected from brides to minimise the pieces of mantı in one spoon in maximally. It is about 

forty pieces (Sitti et al., 2009; Öztürk et al., 2009).  

Some market surveys published in literature from Korea and Turkey. In Busan, Korea 599 middle and high 

school students’ food choice showed that “mandu” was classified in high preference and high intake 

frequency (Lyu et al., 2008). A similar result was presentedby Kim et al. (2007). Mandu was preferred as a 

“starchy food and dessert” among school children.  

In Seoul, Korea middle school students provided rice for lunch, however, among their preferences “mandu” 

was classified (Han and Hong 2002).Another survey presented sodium content of frequently chosen dine out 

menus by workers in Korea, Gangnam and Gangbuk areas, “mandu soup” was classified as 7 out of 21 

(Hae-Ryun Park et al., 2007).  

Among the Turkish nutrition, meat and carbohydrates containing food products are more preferred. 

Producing agricultural products caused to consume more carbohydrate containing dishes in Turkish 

nutrition. Among the carbohydrate based dishes, mantı is classified as the most desired dish, owing to its 

meat interior and yogurt serving (Güler 2010).In a survey among national and international tourists, mantı 

was classified as the most desired dish in carbohydrate based foods (Şanlıer 2005).  

Because of its raw nature,spoiling becomes quickly. So, there are several factors that affecting quality and 

shelf life of mantı. Materials of mantı can be classified from the view of preservation in two groups. Wheat 

flour and water comprise dough group, meat and spices comprises filling group.  

Wheat flour can be considered as a safe material until it becomes dough. Water activity of dough presents a 

good matter for spoilage microorganisms. Meat is still been discussing in academia for its microbial 

population and preservation methods. Spices become less popular condiments thanks to the gamma 

irradiation processing.  

Nevertheless, when mantıwill not be consumed immediately after production, it should be processed for an 

acceptable shelf life. As stated above, industry found a quick solution by freezing fresh mantı. It is in 

contradiction with its fresh nature. Afterwards, meat replacers such as, soy meat, joined into mantı, and 

baked for at 190°C, to have one year shelf life. Another solution has applied, preserving mantı in fridges 

without packaging. Eventually, vacuum packaging and modified atmosphere packaging is being applied, 

more recently. Hereafter, it will be defined to novel packaging technologies to be intended as a solution for 

extending its shelf life. 

 

Packaging Technologies 

Packaging has been used in various forms since the first human began making use of tools (Emblem 2012). 

Since packaging become always under revolution, the need for the best preservation never ended. As a 

sample of the above practices, food products require variable packaging functions, and the demands on the 

packaging industry will increase till food transported for longer distances between producers and consumers 

(Duncan 2011). This implies a critical development of materials (e.g. coatings) with tailor-made barrier 

properties in food packaging (Duncan 2011; Farris and Piergiovanni 2012).  

Nowadays, when the communicative ability of packaging is foreseen, the barrier properties to external 

parameters (water vapour, gas, etc.) should fulfil its best. Numerous attempts are being studying to meet 

these criteria. As one of the most deteriorative substance, oxygen is being studied to make a high barrier on 

packaging materials. Especially, it becomes more important when intending to package fresh mantı under 
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modified atmosphere. When oxygen discarded, carbondioxide effectively increases its shelf life during cold 

storage at 4°C (Uzunlu 2012).  

Oxygen scavengers are now incorporated into packages and packaging materials to reduce oxygen to levels 

of below 0.01% in the packaging headspace and maintain these conditions during product storage (Lagaron 

and Busolo 2012). 

As Duncan (2011) stated, to improve barrier properties of a package is to disperse nanomaterials that are 

impermeable to the diffusants (e.g. water, oxygen), without causing an increase in its thickness and weight. 

According to Nielsen model (eq. 1), when the particles get wider and thinner, the gas molecules must go 

further out of their way to get through the film, which causing the permeability to decrease as a function of 

the aspect ratio (Newsome 2013).  

Eq.1.    Kcomposite      =     1-Ø 

 Kmatrix                1 + αØ 

             2 

Where the K values represent permeabilites of the composite material and of the matrix in the absence of 

filler, Ø is the volume fraction of filler and α is the aspect ratio (length divided by width) of the individual 

filler particles. Practically, this model is valid only for small loading percentages (Ø < 10%), which higher 

loadings resulting in particle agglomeration that turn in effectively reduces the mean particle aspect ratio 

(Duncan 2011). Beside the permeability of the packages, release properties are much more gained 

importance to extend the shelf lives of products effectively. Taking into consideration of recently published 

food packaging papers, there are several novel methods can be applied to get a packaging solution for mantı 

product. Controlled release and nanostructure packaging technologies might be the headlines.  

 

Controlled Release Packaging (CRP) 

Controlled release packaging (CRP) is defined as a new generation of packaging materials that are able to 

release active compounds, like antimicrobials and antioxidants at desirable rates to extend the shelf life of a 

wide range of foods. CRP may also refer to the technique of using these new generation materials to provide 

food safety and quality (Yam and Zhu 2012).  

It is necessary to describe some terms for CRP. Instant addition is adding the whole amount of active 

compound to the initial food formulation. Slow release is releasing the active compound in a controlled 

manner for over a time. Controlled release is controlled manner of slow release for over a time (Yam and 

Zhu 2012). 

This packaging behaves effectively as a reservoir to the active compound, which is released into the food 

according to a predetermined pattern, in a controlled manner, throughout the entire expected storage period. 

To achieve this goal, the active molecules need to be encased properly in the packaging, ensuring that the 

release is neither too slow nor too fast (Farris andPiergiovanni 2012).Controlled release can be achieved 

with a device (e.g. syringe pump) or packaging material itself. There are researches that obviously 

documents the controlled release was more effective than instant addition and slow release for preventing 

oxidation and bacteria growth. 

Factors, such as the chemical affinity between polymers and actives, potential chemical interplays, and 

physical factors (e.g., entanglement, hindrance, free volume, morphology, etc.) have to be carefully taken 

into account during the design and development of active packaging (Farris and Piergiovanni 2012). So, this 

represents a major technological challenge for scientists (Coma 2012). 

Advantages of CRP are; it works as a stable supply of active compounds at proper rates for food protection. 

A few quantities of active compounds can be used to provide the same or better levels of protection than 
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their bulk counterparts, which directly added to food. Also protects unstable active compounds from 

degradation up to their releasing (Yam and Zhu 2012).  

There are several works on the incorporation of essential oils or its components into the food packaging 

materials including biopolymers, chitosan, tomato and apple purées, gelatine, gelatine-chitosan blend, 

cassava-starch-chitosan blend, whey protein isolate and/or casein and alginate, and oil-based PE 

(polyethylene), PP (polypropylene), PVOH (polyvinyl alcohol) and EVOH (ethyl vinyl alcohol) (López-

Carballo et al. 2012). 

Multilayer films or laminates are produced to enhance the properties of single biobased polymers as well as 

co-extruded laminate films that gained much interest, especially for packaging of fresh pasta, meat and 

fresh-cut vegetables to extend their shelf life. A biopolymer base sheet can be laminated onto a polyglycolic 

acid resin through a layer of water-based adhesive to form a multi-layeredsheet characterized by excellent 

O2 barrier and moisture impermeability properties. Sheets can be produced from starch, konjak starch, wax, 

oleic acid, zinc stearate, oleamide and polycaprolactone (PCL) (Chiellini et al., 2008). Biopolymers obtained 

directly from biomass (starch, chitosan, gelatine, collagen, gluten, zein etc.), by chemical synthesis from 

monomers obtained from biomass (polylactic acid (PLA) and other polyesters), or can be produced by 

microorganisms (polyhydroxyalcanoates, bacterial cellulose, etc.) (Catalá et al., 2008). 

As a result, CRP is described as an emerging technology being developed about the entire world. The 

challenge is to deliberately “control” the release of active compounds at proper rates for a wide range of 

food products (Yam and Zhu 2012).  

 

Nanostructure Packaging 

Owing to the seeking for novel packaging solutions in both industry and academia, nanotechnology is being 

researched for this aim. Nanotechnology is one of the medium that might offer solutions to availability, 

manufacturability, preservation, safety, sustainability, vulnerability and wholesomeness of foods. 

Nanotechnology can be described the ability to control and restructure matter at the atomic or molecular 

levels. Whether the applications of nanotechnology spread to almost fields such as electronics, biomedicine 

etc., and food science is relatively new to those. The use of nanoencapsulation, nanotubes, nanoemulsions, 

nanoparticles, and nanosensors provide food researchers to develop green packaging materials, which have 

decent mechanical and barrier properties as well to detect unwanted microorganisms (Luecha et al., 2013). 

Nanomaterials are materials with at least one dimension that is few than 100 nanometers. As one of the 

reason for using nanotechnology in food industry is they can exhibit “new” properties that are different from 

their bulk counterparts. As materials downsize from macroscale to nanoscale, their conventional chemical 

and physical properties tend to shift toward “quantum mechanics”; thereby electrical conductivity, strength, 

reactivity, colour and other properties can all change in a manner that is not predictable based on the known 

characteristics of their macroscalecounterpart (Tak Lim 2011).  

Controlled release of active compounds can be achieved by nanoencapsulation in nanosized spheres, 

including micelle, liposome, nanoemulsion, and biopolymeric nanoparticles (Luecha et al., 2013). 

Nanoencapsulated materials such as, cinnamaldehyde can be applied for mentioned applications (Makwana 

et al. 2014).  

Nanocomposite techniques have been used with numerous biobased polymers of food origin, like wheat 

gluten, soy protein, and zein. To disperse nanoclays fabrication techniques used, while it has a crucial effect 

getting nanocomposite structures that cause to improvements in physical properties. Antimicrobial and 

biodegradable properties, as well as improvements in physical properties are being studied (Luecha et al., 

2013).Nanoclays are used to enhance package barrier properties against oxygen and carbon dioxide, thus 

have extended shelf life (Newsome 2013).  
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Dispersal of nano sized fillers into the polymer matrix affects the barrier properties of polymer film. A 

tortuous path is created for gas diffusion. Filler materials are basically impermeable inorganic crystals, gas 

molecules must diffuse around them rather than taking a straight line path that lies perpendicular to the film 

surface. This results a longer path for gas diffusion through the film in the presence of fillers (Fig. 1) 

(Duncan 2011). 

 

 

Water vapour   b) water vapour, oxygen 

oxygen 

 

 

 

 

 

 

 

 

Fig.1. Illustration of the ‘‘tortuous pathway’’ created by incorporation of exfoliated clay nanoparticles into a 

polymer matrix film. In a film composed only of polymer (a), diffusing gas molecules on average migrate 

via a pathway that is perpendicular to the film orientation. In a nanocomposite (b), diffusing molecules must 

navigate around impenetrable particles and through interfacial zones which have different permeability 

characteristics than those of the virgin polymer. The tortuous pathway increases the mean gas diffusion 

length and, thus, the shelf-life of spoilable foods (source: Duncan 2011).  

 

Polymer-clay nanocomposite (PCNC) products, which are relatively inexpensive, are available in food and 

beverage industry. They may represent the next revolution in food packaging technology, while there is need 

to ensure the consumer safety (Duncan 2011). This technique has been used widely in several polymer 

systems for numerous commercial available packaging products, like plastic wraps and bottles for 

carbonated beverages (Luecha et al., 2013). 

When the nanoclay layers build up, oxygen permeability drops. With a 70-layer film, Priolo et al. (2010) 

found that they could not even detect the gas permeation with their instrumentation. The material (230 nm 

thick-film coating) further enhanced the barrier properties of EVOH by about 5 orders per unit thickness 

(Newsome 2013).  

The most extensively used nanomaterials for polymer nanocomposite packaging applications are nanoclays 

and silver nanoparticles (Luecha et al., 2013). Silver, as an antimicrobial agent, is being used for food 

preservation. Wine and water stored at silver vessels since antiquity. Silver was found to reasonably 

effective at penetrating biofilms (Duncan 2011).  
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Varma and collaborators, at the U. S. Air Force Research Laboratory, found mitochondrial function in 

different cell lines that silver made with green tea is relatively nontoxic (Newsome 2013). 

Apart from this, silver zeolites have been used to create antibacterial polymer composite for some time, 

AgNP (silver nanoparticles)-based nanocomposites offer added stability and slower silver iron release rates 

into stored foods, expresses importance for longer antimicrobial activity (Duncan 2011). 

A number of AgNP/polymer polymer nanocomposites (PNCs) have been documented in the literature. 

Colloidal silver particles have been coated 90-150 nm thick onto paper using ultrasonic radiation, and coated 

paper was found an excellent antimicrobial activity against Escherichia coli and Staphylococcus aureus. It 

carries potential, as a packaging material, to get a longer shelf life. Additionally, fruits stored in the presence 

of AgNPs, silver particles catalyse the destruction of ethylene gas, so they have slower ripening times thus 

provide an extended shelf life ın future silver nanoparticles may take more appearance at industry, while 

their effect on human health and environment is not clear, yet. It is not only for silver, but also for the other 

materials, being used in nanoscale, carry uncertain enquiries (Duncan 2011). 

FDA (Food and Drug Administration) wants to know about the nanoscale manufacturing process. Are there 

other chemicals used and consistent with agency’s process of evaluating all chemicals that a consumer may 

be exposed to any of them (Newsome 2013). 

Nanoparticles carry 4 basic parameters that influence their toxicological hazard. These are; size, solubility, 

biocompatibility and zeta potential. As Kampers(2013) stated, the smaller you make a nanoparticle, the 

more dangerous it is, because they can have more free movement through the body. If the biocompatibility 

is low, the human body will detect that there is a foreign body present, and will attack to combat. If the zeta 

potential is positive, the nanoparticle is more dangerous than if it is negative (Newsome 2013; de Azeredo 

2013). Nanomaterials’ high surface-to-volume ratio increases their reactivity, hence their toxic potential 

(Rhim et al., 2013). More recently, a few studies showed that there are causes to suspect that nanoparticles 

may display toxicological effects on biological systems (Oberdorster et al., 2007; Donaldson and Seaton 

2007). 

According to the consumer surveys, between 40% and 80% of consumers, know little or nothing about 

nanotechnologies. Consumers are less positive about nanotechnology in food and food packaging and they 

more desire to accept nanotechnology in food packaging than food (Newsome 2013). Finally, there is still to 

research of new packaging systems’ effect on human body, environment, and food. Hence, there is limited 

scientific data that concerning the migration of nanoparticles from packaging materials into food (de 

Azeredo 2013).  

 

Conclusion 

The world of food industry increases its growth in such a straight path. As one of the most crucial element of 

food production, food packaging, leads to communication and preservation. Active packaging plays a major 

role for presenting novel technologies, such as controlled release packaging and nanostructure packaging. In 

future, it shall be conjunct with much more intelligent packaging technologies to communicate with the end-

user. Herein, we aimed to describe mantı and novel packaging technologies that might be applied to extend 

its shelf life.   
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