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A QUALITY ENHANCING PRACTICE IN THE 

PACKAGING OF CHICKEN MEAT 
 

Abstract: The concept of quality in the poultry industry of our 

country has started to gain an increasing importance. New studies 

are being made to develop new packaging materials to increase 

the shelf life of chicken meat and maintain the desired quality 

characteristics in line with the customer demand for quality food 

products. The packaging industry supports the studies aiming to 

diversify packs, to increase consumer acceptance level, to create 

new solutions in packaging and to develop environment-friendly, 

easy to use solutions. Quality of the chicken meat offered for 

consumption includes physical, chemical, technological and 

hygienic properties in addition to sensory ones. Keeping the 

liquid leaking from the poultry meat under control is essential in 

preventing deterioration. Furthermore, such liquids have a 

negative impact on the customer preference. Gelatin is used as 

food coating material for various foods, and it features desiccant 

properties. Absorbent pads act as a barrier between the 

packaging material and the meat. There are pads that have liquid 

distribution channels to ensure equal distribution of the liquid to 

every point and that are in desired dimensions.  

 Preventing the contact between the food in the package and the 

liquid increases the shelf life and enhance the food safety. Use of 

various absorbents and desiccants to absorb humidity is quite 

efficient in maintaining food quality, increasing shelf life by 

inhibiting microbial growth and preventing tissue and taste 

degradation. In our study, different pads were prepared by 

absorbing solutions at different gelatin concentrations to the 

pads, and by administering powder gelatin to the absorbent pads 

at different ratios. It is aimed to develop a new package 

alternative for chicken meat by comparing the prepared pads with 

standard pads in terms of absorbance capacity. 
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1. INTRODUCTION 
 

Packaging is defined in  food industry as a 

means of allowing the food in it to be delivered 

and introduced to consumers at minimum cost 

safely [1]. The purpose of food packaging is to 

preserve the quality and to maintain food safety 

during the time between production and 

consumption. [2]. Function of the food package 

develops  simple protection methods as well as 

some of its aspects such as facility in 

environmental problems, reduction in material, 

point of purchase or marketing. [3].  

In order to protect the environment, new 

technologies are applied in food packaging and  

they are being developad continuously to 

meet  

   rising needs of modern society[4]. While it 

varies considerably between individual 

countries and various sectors, annual food 

waste production in Europe is estimated to be 

around 89 million tons [5]. 

Extreme water in packages of such 

products as meat with high water activities 

promotes growth of bacteria and mold and 

leads to reduction in shelf life and loss of 

quality. Controlling excessive moisture in food 

packages is essential for preventing microbial 

growth and improving product presentation. 

The most effective way of controlling 

accumulation of too much water in a food 

package is to use desiccants, high level barrier 

against water vapor [6]. One of the most 

common desiccant systems contains a super 

absorbent polymer between the two layers of a 
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micro-porous or non-woven polymer [6]. This 

material is provided as layers in various 

dimensions and they are used as drip-absorbing 

pads in typical tray-shapad fresh meat products. 

[4] 
Desiccants: They interact with the water 

inside the package in liquid or gaseous state in 

atmosphere. They reduce bacteria and mold, 

prolong shelf life and improve the view of 

packaged food [7]. They are in the form of bag, 

pads, films, trays or other systems. A 

significant cause of food spoilage is excess 

moisture. It is highly effective to absorb 

moisture by using various absorbents or 

desiccants in inhibiting impairment of tissue 

and flavor caused by moisture and microbial 

growth and prolonging shelf life. Basically, 

they contain two micro-porous nonwoven 

plastic film layer such as PE or PP and a super 

absorbent polymer is placed between them. 

Typical super absorbent polymers contain 

polyacrylate salts, carboxymethyl cellulosee 

(CMC) and starch copolymers and they have a 

very strong affinity to water. ( [8],[9]).  

It is common to place desiccant pads under 

packaged fresh meats, fish and poultry to 

absorb the seamy liquid leaking out of tissues.( 

[10],[11]).  Addition of essential oil into 

absorbent pads is specified as additional 

applications in food packages [12]. Spoilage of 

raw meat represents a high loss of 40% along 

food supply chain [13]. Poultry meat is a very 

popular food around the world and its 

consumption has rised in many countries 

recently. Considering the fact that poultry meat 

is a spoilable food, main concern of industry is 

to prolong its shelf life [15]. Raw meat can 

easily be contaminated by microorganisms and 

may support growth of pathogens leading to 

many serious food-borne diseases.  

Chicken meats are intensively 

contaminated with bacteria during production, 

slaughtering, transport and storage processes 

and they are quickly spoiled when marketed in 

this manner ([16],[17]). Prevention of microbial 

contamination and a prolonged shelf life are 

required for chicken meat. Other significant 

requirements are drip control and transparency. 

The most important factor spoiling chicken 

meat is microbiological degradation and this 

brings with it some problems in terms of 

preservation and consumer health. ([18]). While 

choosing a packaging material for chicken 

meat, some criteria are taken into consideration 

for it such as being hygienic, resistant to 

bacteria transmittance and ease of use and 

environment friendly. Coating films 

EVA/LPDE and stretch PVC, bubble packs 

made of polystyrene foam are used as 

packaging materials. Any materials to be used 

in production of packages and paper and similar 

materials to be placed inside them must be new, 

clean, odor-free and they must not damage 

chicken meat or be harmful to human health. 

[19].  
The search for innovative ways to inhibit 

microbial growth while preserving quality, 

freshness and safety of food is still in progress. 

Use of package is an alternative to enable to 

raise the level of safety and quality [19]. Use of 

new packaging techniques in meat and meat 

products industry depends on various factors as 

cost, sensorial properties, consumer preference, 

food safety and legal regulations [20].In recent 

years, technological advancements in material, 

method and machinery have increased 

packaging efficiency and functionality of meat 

products.Innovative systems in the future will 

be required for meeting our rising expectations 

in terms of facility and quality and our needs 

while meeting strict environmental and safety 

standards [22]. Food package is an important 

discipline in the field of food technology in 

terms of  protecting all kinds of food and its 

raw materials against oxidative and microbial 

degradation [23].  

Currently, consumer demand has shifted 

from agriculture- food industry waste and 

renewable cost efficient natural resources 

towards environment friendly biodegradable 

matrials from natural resources. Environmental 

impact caused by excessive non-biodegradable 

waste materials promotes the efforts and 

research on developing new biodegradable 

packaging materials that can be made of 

environment friendly raw material. 

 Concerns regarding climate change and 

safety of resources of industrial raw materials 

created a growing market for bio-based 

materials [25]. Biomaterials are natural 

products that are synthesised and catalysed by 

different organisms through biotechnological 

applications.  

Biomaterials can be easily assimilated by 

many creatures compared to conventional 

synthetic products and they don’t cause toxic 

effect in the current organism for their being 

biocompatible [26]. Dehydrated gelatine is an 

interesting material ([27],[28]) because of 

having a semi-crystalline polymer and 

relatively low melting point. [29]. Gelatine is 

produced by partial hydrolysis of colagen 
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which is extracted from connective tissue and 

bones of such animals as cattle, sheep, goat and 

swine [30]. Absorbent pads are intensively used 

in retail food package and bags in order to 

absorb the moisture and liquids leaking out of 

meats, poultries and fish, to keep products 

fresh, to preserve packaging systems from 

unhealthy beef broth and to create an 

aesthetical, attractive package [31].  It is stated 

that silver based nanotech applications can be 

optimized in food technology to preserve the 

designed absorbent materials in aseptic 

conditions while processing [32]. 

In our study, pads that are made of 

gelatine of animal origin not being harmful to 

environment and having nearly the same 

function as commercial pads are designed as an 

alternative to the pads used in chicken meat 

packages. 

 

 

2. MATERIAL AND METHOD 
 

In preparation of food pad, gelatine (200 

bloom), heavy weight cheesecloth, standard 

pads and foam plates are used as materials. 

Three different pad applications are designe 

and tested. Pads are subjected to water 

absorption and swelling capacity tests [33]. 

Method 1. Gelatine in different 

proportions (4%, 6%, 8%, 10%, 15%, 20%) is 

stirred by means of a magnetic stirrer in 

distilled water on heating plate; it is heated up 

to 80 ° C for 30 minutes and a film solution is 

prepared. pH values of the film solutions are set 

as 8 and 25 ml is poured onto each foam plates 

and then they are dehydrated under room 

conditions. 25 ml water is added to the gelatine 

plates on the foam plates each time without 

being removed and their water absorption and 

swelling capacities are calculated at intervals of 

2 minutes, 1 hour. 

 

 

 
Figure 1 - Dry and waterlogged states of the 

plate poured onto the foam plate 

 

Method 2. Absorbent pads are prepared by 

putting powdered gelatines in 1-1,5-2-2,5-3,75-

5 gr amounts inside heavy weight cheeseclothes 

 

 
Figure 2 - External material of the pad made of 

heavy weight Cheesecloth  

 

 
Figure 3 - Dry states of the pads made of 

different amounts of gelatine and cheesecloth 

 

 
Figure 4 - Waterlogged pad and gelatine  

granules 

 

Method 3. Different amounts of gelatine 

(4%, 6%, 8%, 10%, 15%, 20%) solutions are 

prepared by using distilled water as in method 1 

and then they are absorbed by 25 ml standard 

pads and dehydrated under room conditions. 

Then, water absorption and swelling capacities 

in 2 minutes and 1 hour are calculated. 
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Figure 5 - Pads that are soaked with gelatine 

solutions in different proportions and 

dehydrated and standard pad 

 

 
Figure 6 - Water absorption and swelling test 

performed on the pads 

 

 

3. RESEARCH RESULTS  
 

Data obtained from the study are given in 

Table 1.  

 

Table 1. Water absorption  capacities and % swelling values of pads in 2 minutes and 1 hour  

Pad type 

Water 

absorbed in 2 

minutes (g) 

% swelling 

after 2 

minutes 

Water 

absorbed in 

the end of 1 

hour (g) 

% swelling 

after 1 hour 

Foam plate+4% gelatine 4,24 62,54 22,12 326,25 

Foam plate+6% gelatine 7,63 103,53 19,93 270,42 

Foam plate+8% gelatine 6,01 78,15 20,31 264,11 

Foam plate+10% gelatine 7,65 78,46 20,55 210,77 

Foam plate+15%gelatine 7,83 86,33 24,13 266,04 

Foam plate+20% gelatine 11,17 118,45 22,47 238,28 

Cheesecloth+1(g) gelatine 9 290,32 12,52 403,87 

Cheesecloth+1,5 (g) 

gelatine 
8,73 251,59 14,13 407,20 

2 Cheesecloth+ (g) gelatine 11,87 309,92 19,36 505,48 

Cheesecloth+2,5 (g) 

gelatine 
13,04 292,38 22,72 509,42 

Cheesecloth+3,75 (g) 

gelatine 
15,35 266,96 30,12 523,83 

Cheesecloth+5 (g) gelatine 17,24 255,03 29,58 437,57 

Standart pad+4% gelatine 12,23 425,03 15,73 548,48 

Standart pad +6% gelatine 8,71 240,58 12,49 345,86 

Standart pad +8% gelatine 

gelatine 
8,54 228,40 13,64 364,63 

Standart pad +10% gelatine 7,28 179,74 11,10 270,16 

Standart pad +15% gelatine 5,64 105,08 12,39 230,39 

Standart pad +20% gelatine 1,57 25,84 5,16 84,85 

Standart Pad 28,44 1310,60 27,34 1259,91 
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It is found that as gelatine amount 

increases in the plates made of gelatine and 

pads prepared with granular gelatine, the 

amount of water absorbed increases in general; 

water is absorbed so fast and the absorbed 

water isn’t released unless there is a pressure. 

Among the pads, the ones absorbing the highest 

amount of water in the end of 2 minutes are 

found to be the pads prepared with cheesecloth 

and gelatine (excluding standard pad, the pad 

containing +4% gelatine solution). However, 

these values are found to be lower than the 

amount of water absorbed by the standard pad 

in 2 minutes. In the end of 1 hour, the amount 

of water absorbed in the pads prepared by 

applying standard pad + gelatine solution is 

found to be lower than other pads. Therefore, as 

intensity of gelatine solution increased in these 

pads, the amount of water absorbed in 2 

minutes and 1 hour and swelling capacity 

showed a downward trend, as well. 

Materials that we used in preparation of 

pads are nature compatible, nontoxic and non-

carcinogenic, non-spoilable after dry stored, 

and cheap materials. In recent years, 

environmental problems caused by package 

wastes has brought forward the package 

designs to be created by use of biomaterials. 

The results show that plates and pads  made of 

animal gelatine  can be used in packaging such 

products as chicken meat, divided chicken meat 

and offal and offering them to consumers, and 

they are considered to contribute to prolong 

shelf life of meat products and have an effect to 

reduce environmental pollution.  

Water intake capacities of meats and offal 

are different, so it is considered that pads can 

be used in practice for their being cost efficient 

by using powdered / granular gelatine and 

cheesecloth that are prepared by means of 

increasing gelatine amount according to water 

release caapacity. In commercial practice, 

gelatine can be kept homogeneously by putting 

it into internal sections of absorbent pads 

prepared by placing gelatine plates between 

cheesecloths or placing powdered/granular 

gelatine in heavy weight cheesecloth.  

Absorbent pads obtained from both 

practices can be marked by tear lines and they 

can be cure and used in different dimensions as 

required. In addition, it is considered that such 

natural antimicrobial substances as thyme 

extract can be used in preparation of gelatine 

plates to improve moisture absorption and 

preservation and they can be effective on 

prolonging shelf life and new studies should be 

made on this matter. 
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