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! B-(1—4)-linked D-mannuronic acid

2 a-(1—4)-linked L-glucuronic acid
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* Butylated Hydroxy Toluene
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Figure 1- Chart of solubility values in different treatments of composite film containing sodium alginate (A) - chitosan (Ch)
Having the same letters in the same column indicates the absence of a significant difference between the means (p<0.05).
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Table 1- Thickness values in different treatments of composite film containing sodium alginate-chitosan
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Treatment

Thickness (mm)

Alginate (100%)
Alginate (75%)- Chitosan (25%)
Alginate (50%)-Chitosan (50%)
Alginate (25%)- cHitosan (75%)

Chitosan (100%)

o eENA LB
ofeENA LB
o eENA LB
oeEVA LB
oeEVA LB

Having the same letters in the same column indicates the absence of a significant difference between the means (p<0.05).
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Figure 2- Graph of water vapor permeability (WVP) values of different composite film treatments containing sodium
alginate (A) - chitosan (Ch).

Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)

Having the same letters in the same column indicates the absence of a significant difference between the means (p<0.05).
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Figure 3- Graph of peroxide values of chicken fillet treatments in sodium alginate (A)-chitosan (Ch) composite film
packaging during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)
Having the same small letters in a column indicates the absence of a significant difference between the means (p>0.05).

Having similar capital letters in a row indicates the absence of a significant difference between the means (p>0.05).
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Figure 4- Chart of values (TVB-N) of chicken fillet treatments in sodium alginate (A)-chitosan (Ch) composite film
packaging during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)
Having the same small letters in a column indicates the absence of a significant difference between the means (p>0.05).

Having similar capital letters in a row indicates the absence of a significant difference between the means (p>0.05).
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Figure 5- Chart of thiobarbituric acid values (TBARS) of chicken fillet treatments wrapped in sodium
alginate (A)-chitosan (Ch) composite film during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% -
Chitosan 50%), Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)
Having the same small letters in a column indicates the absence of a significant difference between the means

(p>0.05).

Having similar capital letters in a row indicates the absence of a significant difference between the means

(p>0.05).
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Figure 6- Graph of the logarithm values of total microorganism counts of chicken fillet treatments in sodium alginate
(A)-chitosan (Ch) composite film packaging during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)

Having the same lowercase letters indicates the absence of a significant difference between the means (p>0.05).
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Figure 7- Graph of logarithmic values of mold and yeast counts of chicken fillet treatments in sodium alginate (A)-
chitosan (Ch) composite film layering during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)
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Figure 8- Graph of logarithmic values of cold-oriented bacteria counts of chicken fillet treatments in sodium alginate
(A)-chitosan (Ch) composite film packaging during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)
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Figure 9- Diagram of the logarithm values of Enterobacteriaceae bacteria counts of chicken fillet treatments in
sodium alginate (A)-chitosan (Ch) composite film stacking during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),

Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)(

Having the same small letters in a column indicates the absence of a significant difference between the means (p>0.05).
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Figure 10- Chart of logarithmic values of lactic acid bacteria counts of chicken fillet treatments in sodium alginate
(A)-chitosan (Ch) composite film packaging during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)
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Figure 11- Taste score chart of chicken fillets packaged with sodium alginate (A)-chitosan (Ch) composite film during
storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)
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Figure 12- Diagram of the aroma score of chicken fillet treatments wrapped in sodium alginate (A)-chitosan (Ch) 2
composite film during storage time =

Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%), N
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%) E

Having the same small letters in a column indicates the absence of a significant difference between the means (p>0.05). o
w

Having similar capital letters in a row indicates the absence of a significant difference between the means (p>0.05).
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Figure 13-Graph of overall acceptance score of treatments of chicken fillet wrapped in sodium alginate (A)-chitosan
(Ch) composite film during storage time
Treatment 1 (Alginate 100%), Treatment 2 (Alginate 75% - Chitosan 25%), Treatment 3 (Alginate 50% - Chitosan 50%),
Treatment 4 (Alginate 25% - Chitosan 75%), Treatment 5 (Chitosan 100%)
Having the same small letters in a column indicates the absence of a significant difference between the means (p>0.05).

Having similar capital letters in a row indicates the absence of a significant difference between the means (p>0.05).
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Abstract

Introduction: Nowadays, the destructive environmental effects caused by the accumulation of plastic
materials from food packaging are considered as one of the most important concerns in the world.
Biodegradable packaging based on edible films are of particular importance due to the use of natural
materials and the absence of environmental pollution. Chitosan is a natural polymer that can play an
important role in the composition of packaging film due to its many properties such as antimicrobial
properties. Sodium alginate is a viscous gum compound that is widely used in the food industry due to its
emulsifying properties. The purpose of this research is to investigate the characteristics of the produced
edible film and then its use in chicken fillet packaging and to investigate the physicochemical and
microbial properties of packaged chicken fillet in order to select the appropriate sample.

Materials and Methods: film samples in 5 levels containing sodium alginate (A) and chitosan (Ch) as
treatment 1 (alginate 100%), treatment 2 (alginate 75% - chitosan 25%), treatment 3 (alginate 50% -
chitosan 50%), treatment 4 (alginate 25% - chitosan 75%), treatment 5 (chitosan 100%)) were categorized.
The conducted tests included: film tests (solubility, water vapor permeability, thickness) and chicken fillet
meat tests (volatile nitrogen, thiobarbituric acid, peroxide, microbial tests and sensory evaluation).

Results: In investigating the properties of sodium alginate and chitosan in the composition of edible film,
increasing the percentage of alginate increases the solubility (the highest value is 47.64%) and the
permeability to water vapor (the highest value is g.mm.m-2.h-1.Pa -14.48) and on the other hand, based on
the results of the physicochemical and microbial properties of packaged chicken fillet, it was determined
that during the storage period, the lowest peroxide index (0.64-1.80 meg/kg), volatile nitrogen (mgN/ 100g
11/22-6/47), the amount of thiobarcoic acid (4.75-4.0023 mol DA/Kg), the total count of microorganisms
(cfu/ml 69/06-2.3), the count of cold-loving bacteria (cfu/ 4.4-11.90 ml), lactic acid bacteria (3.2-55.11
cfu/ml) were observed in the sample packed with 100% chitosan. Also, based on sensory evaluation (smell,
taste and overall acceptance), the sample containing 100% alginate scored higher among the panelists.
Conclusion: The use of sodium alginate and chitosan composite in edible film for packaging food such as
chicken fillet can increase the shelf life of food; But according to all the results obtained, the sample of
100% chitosan edible film was better than the samples containing allergens in terms of evaluating the
properties of the produced film, and also by examining the chemical, microbial and sensory properties of
the chicken sample packaged with 100% chitosan edible film, it was more favorable than Other samples
were, therefore, it can be introduced and used as a new packaging material.

Keywords: Sodium Alginate, Edible Film, Chicken Fillet, Composite, Chitosan.
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