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The increase in broiler production led to an oversupply of chicken in the market
while the increase in chicken consumption was not proportional to the increase
in production. Therefore frozen storage is one of the alternatives to overcome
this excess chicken production. This study aimed to determine the effect of
chitosan edible coating concentration and storage time on the shelf life and
organoleptic properties of frozen broiler chicken carcasses during the thawing
process. This study used a Factorial Completely Randomized Design (RALF)
consisting of two factors, namely Factor 1: differences in shelf life (1, 2, and 3
months) and factor 2: concentration of edible chitosan coating (0, 1%, 1.5%)
with five replications. The parameters observed were shelf life and
organoleptic properties (aroma, texture, color, and total acceptance). Data were
analyzed using Two-way Analysis of Variance and further testing of the
Duncan Multiple Range Test (DMRT). The results showed that chitosan
concentration had a significant effect (P <0.05) on shelf life and organoleptic
quality, whereas shelf life did not have a significant effect. The use of 1%

chitosan gave the best results in organoleptic quality and 1.5% in slowing down
broiler carcass decay. In conclusion, edible chitosan coatings can be effectively
applied during thawing to extend the shelf life and maintain the quality of
frozen broiler chicken meat.
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1. Introduction

Broiler chicken production in Indonesia has increased significantly to reach a surplus. Based on data from the
[1], the chicken meat surplus is estimated to reach 214.79 million tons in 2025. This number is projected to
continue to increase annually. This increase in production has caused an oversupply of chicken in the domestic
market, while the volume of broiler meat exports is still relatively small compared to total domestic production
[1]. On the other hand, the increase in broiler chicken consumption is not comparable to the rate of increase in
production [2].

Frozen storage is an alternative to the excessive production of broiler chicken. In Indonesia, this
method has been widely applied by various companies to maintain product quality over a long period. It is
estimated that the use of frozen storage methods increases by around 10-20% each year [3]. In frozen storage
conditions, chicken meat is stored at 20°C to inhibit the growth of microorganisms that cause food spoilage
[4]. Chicken meat is classified as easily damaged by the activity of spoilage microorganisms that produce
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metabolites, which trigger color changes, unpleasant tastes, slimy textures, and the appearance of exudates.
These conditions have a negative impact on the organoleptic and sensory properties of a product, thereby
reducing consumer acceptance [5].

The final stage of handling frozen products is the thawing process. The most commonly used thawing
methods are water and room temperature [6]. The thawing process must be performed optimally because at
this stage, pathogenic microorganisms that were previously dormant during the freezing process can become
active again [7]. The activation of these microorganisms can cause contamination of meat, which can then
trigger a decrease in product quality to the point of spoilage. [8] also stated that thawing process that are not
carried out properly can have a negative impact on the texture, taste, color, and nutritional content of a product.

Chitosan is often used in the process of preventing food product spoilage because it has broad-
spectrum antimicrobial properties that can inhibit the growth and reproduction of harmful microorganisms [9],
thus extending the shelf life. Chitosan is a polysaccharide obtained from shrimp and crab shell waste, which
is a fishery waste that is safe for consumption. Several studies have shown that the use of chitosan can prevent
spoilage, thereby extending the shelf life and maintaining the quality of food products [10], [11], [12].

One of the most common applications of chitosan in food products is its use as an edible coating or
food surface coating. This coating prevents meat from being contaminated by pathogenic bacteria so that
product quality is maintained [13]. Previous studies have examined the effects of edible chitosan coatings on
the thawing process. [14] reported that the application of 1% chitosan in the thawing process of frozen broiler
chicken carcasses was effective as an antimicrobial agent that can inhibit the growth of pathogenic
microorganisms, thereby slowing down the meat rotting process and improving sensory quality. However, to
date, no research has discussed the effect of storage time on the effectiveness of the chitosan concentration
used. Therefore, this study was conducted to determine the effect of shelf life and edible chitosan coating
concentration during thawing on the durability and organoleptic properties of frozen broiler carcasses.

2. Method

The research used broiler carcasses weighing 0.9 - 1 kg obtained from a poultry slaughterhouse with as many
as 45 heads (5 heads per treatment). Commercial edible chitosan coatings obtained from local producers. The
tools used include freezer storage, knives, basins, pans, stoves, distilled water, labels, aluminum foil, and
ziplock plastic. This study used a completely randomized design (CRD) consisting of two factors, namely
differences in the shelf life (1, 2, and 3 months) and the concentration of edible chitosan coating (0%, 1%,
1.5%) with 9 treatments and 5 replications. The treatments in the study can be seen in Table 1.

2.1 Procedure
The research procedure consists of freezing, preparation of edible chitosan coating, thawing, and sample
analysis.

1. Freezing. Cleaned broiler chicken carcasses are placed into a PP plastic ziplock model, and then stored
in freezer storage at -20°C until the internal temperature of the chicken is at least 12°C. There are four
chicken shelf life groups, namely 1, 2, and 3 months.

2. Preparation of a Chitosan Edible Coating. Chitosan powder was obtained from local shrimp waste. The
edible coating solution was prepared by dissolving chitosan in 0.5% acetic acid. The chitosan edible
coating used in this study was 0, 1%, and 1.5% of the weight of the chicken carcass.

3. Thawing. After reaching the specified storage time, the frozen chicken is removed from the freezer and
placed from the plastic. Then it is thawed by soaking the chicken in a chitosan edible coating solution
for 90 min at room temperature. After that, the chicken is allowed to dry for 15 minutes.

4. Sample Analysis. Analysis was conducted on frozen chicken meat coated with edible chitosan. The
analysis conducted was organoleptic analysis and durability analysis.

2.2 Research Variables
1. Organoleptic Analysis
Organoleptic analysis was conducted on frozen broiler chicken samples thawed with edible chitosan
coating. Organoleptic test with a hedonic scale of 1-5. The assessment includes four parameters: aroma,
texture, color, and total acceptance. Descriptions of the assessment scale are presented in Table 1. The
samples were analyzed by a panel of 25 people, consisting of housewives, young people and male
workers with an age range of 20-50 years.
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Table 1. Organoleptic Assessment Scale for Frozen Broiler Chicken Meat Thawing
Using Edible Chitosan Coating
Indicator Scale Information
Fishy
A bit fishy
Typical meat aroma, there is a strange aroma
Distinctive meat aroma, no off-flavors
The distinctive aroma of delicious meat
Very soft and very slimy
Soft and a little slimy
Normal
Dense and slimy
Very dense and not slimy
Pale, unattractive
Pale, less attractive
White (normal)
White, attractive
White, very attractive
Very disliked
Disliked
Neutral
Liked
Very much liked

[

Aroma

Texture

Color

Total Receipts
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2.3 Meat Preservation Power
The durability of meat was analyzed using Pb acetate to detect early signs of decay. The test method
was performed based on [15] by cutting the meat into 10 g pieces and placing it in a Petri dish.
Furthermore, filter paper that had been dripped with 1-2 drops of 10% Pb acetate solution was placed in
the center of the dish, and then the Petri dish was closed. The time from the time of dripping until the
appearance of brownish spots was used as an indicator of early decay. The duration was recorded and
noted for analysis.

2.4 Data Analysis
The research data were analyzed using the Two Way ANOVA (Analysis of Variance) method. To
determine whether there were differences between treatments, the Duncan Multiple Range Test (DMRT)
was conducted at a significance level of a = 0.05. The data were analyzed using SPSS version 21.

3. Result and Discussion

3.1. Aroma

The results of the assessment of aroma, texture, color, and total acceptance of broiler meat with different
chitosan concentration dipping treatments and the shelf life of broiler chickens are presented in the Table 2.
This study showed no significant interaction (P>0.05) between the concentration of chitosan given and the
shelf life on the aroma value of broiler chicken meat. The chitosan layer is a type of polysaccharide in the form
of deacetylation of chitin, which has good permeability and mechanical properties that can withstand the
exchange of water and gas. Dipping broiler chickens with chitosan solution suppresses respiration, thereby
reducing metabolic activity, which inhibits the decay process [16].

The tendency for decreasing aroma values along with increasing chitosan concentration is thought to
be due to an increase in the concentration of volatile compounds.Increasing the concentration of chitosan
produces a thicker layer, which can inhibit the release of volatile compounds that make up the aroma, thereby
reducing the intensity of the meat aroma [17]. [18] in his research concluded that chicken carcass samples
coated with 1% and 1.5% chitosan edible coating could only last up to 14 days. Chicken carcasses stored for
up to 15 days at 4°C exhibited a slimy appearance and an unpleasant odor due to the growth of pathogenic
bacteria up to > 7 log CFU/g. Based on SNI 3924:2023 concerning broiler chicken carcasses and meat, the
maximum total plate count (TPC) threshold is 1 x 10% CFU/g. Proteolytic enzymes are produced by pathogenic
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microorganisms that degrade the chitosan coating. Proteolytic reactions are catalyzed by exopeptidase
(dipeptidase, aminopeptidase, and carboxypeptidase) and lipolysis (lipase and phospholipase), which produce
large amounts of peptides, free amino acids, and fatty acids, which contribute to the taste, aroma, texture, and
final quality of processed meat products [19].

The results of the panelist assessment of the aroma of broiler chicken meat showed a significant
decrease in value (P<0.05) with the use of various concentrations of chitosan as the base material for edible
coating. Chitosan acts as a chelator of metal ions that trigger lipid peroxidation and cause a decrease in aroma
in meat [20] [21] added that total volatiles can be used to interpret meat freshness because of their role as
biomarkers of protein degradation. The degradation of proteins and other nitrogen-containing compounds
because of the above-mentioned spoilage mechanisms increases the accumulation of organic amines or total
volatile basic nitrogen. These compounds are toxic and cause significant changes in meat aroma, color, and
texture.

Table 2. Organoleptic Properties and Durability of Frozen Chicken Carcasses Thawed with Edible Chitosan
Coating for Different Shelf Lives

Parameter Concentration of Shelf Life (Months)
Edible Chitosan 1 2 3
Coating (%)

Aroma
0 3.92+0.282 3.96+0.20? 3.88+0.33?
1 3.44+0.51° 3.40+0.50° 3.36+0.49°
1.5 3.36+0.49° 3.32+0.48° 3.27+0.50°
Texture
0 3.12+0.33% 3.16+0.37% 3.08+0.28%
1 3.92+0.27" 3.88+0.33™ 3.72+0.46"
1.5 4.04+0.20° 3.96+0.20 3.76+0.44"
Color
0 2.92+0.49% 3.00+0.41% 2.96+0.20%
1 2.88+0.60" 2.84+0.62% 2.76+0.52%
1.5 2.88+0.53 2.84+0.48% 2.68+0.48%
Total Acceptance
0 3.08+0.282 3.12+0.33? 3.08+0.28?
1 2.80+0.41° 2.76+0.44° 2.68+0.48°
1.5 2.68+0.48° 2.64+0.49° 2.52+0.51°
Durability (minutes)
0 707.00+19.872 712.00+£20.802 726.80+£13.03?
1 852.00+19.74° 848.80+23.44° 853.40+30.11°
1.5 884.00+35.60° 893.60+31.21° 891.60+38.12°¢

abc: mean values with different superscripts in the same column indicate significant differences (P<0.05), xyz
mean values with different superscripts in the same row indicate significant differences (P<0.05).

3.2 Texture

Texture assessment is a parameter used to determine the level of panelist acceptance. Statistical analysis
indicated a significant interaction (P<0.05) between different chitosan concentrations and shelf life on the
texture value of broiler chicken. As the chitosan concentration increased the texture of the broiler chicken meat
became denser and slightly slimier. This is because chitosan is hydrophilic. The hydrophilic polymer network
that binds and retains water produces a hydrogel. [22] stated that chitosan is a hydrogel based on natural cross-
linked biopolymers. Chemical molecules that interact with each other determine the hydrogel integrity. The
stronger the interaction between the chemical molecules, the stiffer the resulting hydrogel, and vice versa.
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The results of the study showed a significant decrease in the texture of broiler chicken meat at shelf
life of 1, 2, and 3 months with the use of chitosan as the basic ingredient edible coating. One of the functional
properties of chitosan is its ability to bind water well. The presence of hydroxyl groups (-OH) and amine
groups (-NH2) allows chitosan to play a role in holding water molecules through hydrogen bonds [23].
However, chitosan has a limited number of active groups that can bind water. Hydrogen bonds that fully bind
water molecules, cannot bind additional water. The longer the storage of broiler chicken meat coated with
edible chitosan, the lower its water binding ability, which had an impact on the decrease in the texture value
of the broiler chicken meat [24]

During 3 months of storage, broiler chicken meat was coated edible coating chitosan with
concentrations of 0.1 and 1.5% has a sensory texture value on the hedonic scale of 3.08-4.04 which is
interpreted as having a normal and dense texture. In accordance with the research conducted by [25] that by
coating edible coating made from 2% chitosan dissolved in 0.5% oleic acid is able to maintain the normal
texture of pork for 21 days of storage by inhibiting the growth of E. Coli bacteria. [26] in his research concluded
that the use of 1% chitosan and 0.5% tomato plant extract was able to maintain the shelf life of meat for up to
13 days with an average meat texture acceptance value of 6.3 on a hedonic scale of 9. In addition, the storage
temperature in the refrigerator will extend the shelf life of meat for up to 21 days.

3.3 Color

The results of the panel's assessment of the color of broiler chicken meat showed a significant decrease in
value (P<0.05) with the use of chitosan as the base material for edible coating at shelf life of 1, 2, and 3 months.
The characteristic color of chitosan is clear. The color change is caused by the natural color of broiler chicken
meat, which comes from myoglobin. During storage, myoglobin interacts with oxygen to produce
metmyoglobin. Metmyoglobin is formed after protein denaturation, which changes the color of meat to brown.
The maillard reaction occurs in the aldehyde component of the carbonyl class with the amino group of chitosan
[27].

The lowest color value was found in broiler chicken meat stored for 3 months with a layer
concentration of edible coating chitosan 1.5%, while the highest value was obtained from broiler chicken meat
stored for 2 months without chitosan coating. The chitosan solution was prepared by dissolving chitosan in
0.5% acetic acid. The chitosan solution is acidic, as indicated by a low pH value. The application of chitosan
solution as an edible coating on broiler chicken meat results in its decrease in pH, which can change myoglobin
to metmyoglobin so that the color of the meat changes to dark brown. In accordance with the research
conducted [12], reported that the pH value of frozen chicken carcasses with edible chitosan coating during
thawing was lower than that without chitosan. Chitosan is also semipermeable to gas, thus slowing down the
oxygenation process that triggers color changes due to the formation of deoxyhemoglobin [16].

3.4 Total Acceptance

The total acceptance value is the average overall preference of the panelists, which includes the aroma, texture,
and taste. There was no significant interaction (P>0.05) between the concentration of chitosan given and the
shelf life on the total acceptance of broiler chickens. This means that edible coating made from chitosan is
neutral so that it does not increase or decrease the panelists' preference for broiler chicken meat. Research
[28][28] comparing various types of edible coating materials and their applications as packaging, states that
chitosan is a polysaccharide that can form a semipermeable membrane with the ability to retain oxygen and
carbon dioxide so that it plays a good role in increasing the sensory power of food products.

Significant decrease revenue (P<0.05) on broiler chicken meat coated with 1%, and 1.5% chitosan
produced average values of 2.80, and 2.68. The results are similar to the research conducted by [14], a
significant decrease in the total overall acceptance of raw chicken meat that was thawed and coated with 1%
chitosan decreased the total acceptance compared to raw chicken that was thawed without chitosan coating
and with 0.5% chitosan. [29][29] reported the effect of applying edible coating with 1% chitosan and 0.1%
tomato plant extract resulting in the highest antioxidant activity, phenolic content, and total overall acceptance.
[30][25]. [26] concluded that overall, there was no significant effect on the total acceptance and sensory
characteristics of chicken carcasses coated with chitosan.

The total acceptance value obtained from the sample indicates that chitosan can be used as an edible
coating with the aim of maintaining the sensory characteristics of chicken meat. The basic ingredients of edible
coatings must be sourced from materials that are safe for consumption and comply with food product
packaging regulations with good hygienic standards and practices. The existence of an optimal limit for the
use of chitosan as an edible coating shows that increasing the concentration can cause changes in the sensory
characteristics of the product (aroma, texture, color) which ultimately reduces the total acceptance of the
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panelists toward the product. Chitosan has a large molecular weight of 10-1000 kDa and a high viscosity of
1220 cPs [31], [32]. The high molecular weight and viscosity of chitosan solution affect the sensory value of
chicken meat, especially the texture and appearance of the meat, which ultimately contributes to a decrease in
the total acceptance value by panelists [33], [34].

3.5 Durability

Based on research results, the shelf life of chicken carcasses did not have a significant effect (P>0.05) on the
resulting durability. The durability in this study was influenced by the chitosan concentration used. The
thawing process using edible coating. Chitosan showed a significant effect (P<0.05) on the durability of frozen
broiler carcasses. Chicken carcasses thawed with chitosan were longer durable than those without chitosan.
This is due to the antimicrobial properties of chitosan, which can inhibit the growth of microorganisms that
cause decay [35]. These microorganisms produce various metabolite compounds that accelerate the process of
meat quality degradation [5]. The use of chitosan as an edible coating has been proven effective in inhibiting
the growth of gram-positive and gram-negative bacteria [36]. Therefore, the use of chitosan in this study
showed effective antimicrobial properties in suppressing the activity of spoilage microorganisms, as shown
through the results of the Pb-acetate test, resulting in longer broiler carcass durability.

Treatment with 1.5% chitosan resulted in a longer shelf life (P <0.05) than treatment with 1%. This is
because the higher the concentration of chitosan used, the more effective it is at suppressing the growth of
microorganisms, thereby slowing the rate of decay [37]. [12] added that the use of a chitosan concentration of
1.5% showed a lower total number of microbes than the use of 1% chitosan in the thawing process.

The durability of this study is lower than the results of the study by [10], which reported that broiler
carcasses with edible chitosan coating at 1% had a durability of 892.00 £ 65.16 minutes. However, the
durability of this study was higher than that of broiler carcasses prepared using bay leaf extract solution. [38]
reported that broiler chickens dissolved in bay leaf extract at a concentration of 25% had a durability of 718.75
min.

4. Conclusion

The use of 1% chitosan gave the best results in maintaining organoleptic quality, and 1.5% in slowing down
broiler carcass decay up to a shelf life of 3 months with an aroma score of 3.44 (typical meat aroma), texture
3.92 (solid), color 2.88 (white) and total acceptance 2.80 (neutral).

References

[1] Outlook, B., & Peternakan, K. (2023). Buku Outlook.

[2] Paramayudha, S., & Budhisatrio, D. (2024). Meningkatkan Daya Saing Unggas Indonesia : 23, 1-15.

[3] Study, C. C. (2019). Chapter 4. 11, 101-147.

[4] Albrecht, A., Hebel, M., Mittler, M., Hurck, C., Kustwan, K., Heitkdnig, B., Bitschinski, D.,
Kreyenschmidt, J., & Lobato, L. M. (2019). Influence of Different Production Systems on the Quality
and Shelf Life of Poultry Meat: A Case Study in the German Sector. Journal of Food Quality, 2019.
https://doi.org/10.1155/2019/3718057

[5] Paludetti, L. F., Kelly, A. L., O’Brien, B., Jordan, K., & Gleeson, D. (2018). The effect of different
precooling rates and cold storage on milk microbiological quality and composition. Journal of Dairy
Science, 101(3), 1921-1929. https://doi.org/10.3168/jds.2017-13668

[6] Zhang, M., Li, F., Diao, X., Kong, B., & Xia, X. (2017). Moisture migration, microstructure damage and
protein structure changes in porcine longissimus muscle as influenced by multiple freeze-thaw cycles.
Meat Science, 133(May), 10-18. https://doi.org/10.1016/j.meatsci.2017.05.019

[7] Mahmoud, D. H., Mahmoud, H. B., EI-Nawawi, F. A. M., & Abdel-Naeem, H. H. S. (2021). Impact of
thawing methods on the bacteriological quality of chicken meat. International Journal of Veterinary
Science, 10(3), 214-219. https://doi.org/10.47278/journal.ijvs/2021.041

[8] Leygonie, C., Britz, T.J. & Hoffman, L. C. (2012). Meat quality comparison between fresh and
frozen/thawed ostrich M. iliofibularis. Meat Science, 91(364—368).

[9] Mumtaz, S., Ali, S., Mumtaz, S., Mughal, T. A., Tahir, H. M., & Shakir, H. A. (2023). Chitosan
conjugated silver nanoparticles: the versatile antibacterial agents. Polymer Bulletin, 80(5), 4719-4736.
https://doi.org/10.1007/s00289-022-04321-z

[10] Alhuur, K. R. G., Juniardi, E. M., & Suradi, K. (2020). Efektivitas Kitosan sebagai Edible Coating Karkas
Ayam Broiler. Jurnal Teknologi Hasil Peternakan, 1(1), 17. https://doi.org/10.24198/jthp.v1i1.24093

[11] Ruan, C. Q., Kang, X., & Zeng, K. (2022). Preparation of water-soluble dialdehyde cellulose enhanced



Jurnal Peternakan Integratif Vol.13, No.01 (2025) 15-22 21

chitosan coating and its application on the preservation of mandarin fruit. International Journal of
Biological Macromolecules, 203(September 2021), 184-194.
https://doi.org/10.1016/j.ijbiomac.2022.01.010

[12] Tampubolon, Y. K., Nasution, Z., & Alawiyah, E. (2023). Edible Coating Chitosan as an Antimicrobial
in The Thawing Process of Frozen Broiler Chicken Carcasses with Different Shelf Life Edible Coating
Kitosan sebagai Antimikrobial pada Proses Thawing Karkas Ayam Broiler Beku dengan Umur. 23(2),
138-146. https://doi.org/10.24198/jit.v23i2.49493

[13] Kenawi, M.A., Zaghlul, M. M. A. & A., & Salam, R. R. (2011). Effect of two natural antioxidants in
combination with edible packaging on stability of low fat beef product stored under condition.
Biotechnology in Frozen Animal Husbandry, 27(3), 345-356.

[14] Mashat, B. H., Attala, O. A., EI-Khawas, K., & Kassem, G. M. A. E. (2022). Chitosan Edible Coating as
Decontaminant During Water Thawing of Frozen Broiler Carcasses. Revista Brasileira de Ciencia
Avicola / Brazilian Journal of Poultry Science, 24(1). https://doi.org/10.1590/1806-9061-2020-1440

[15] Puntodewo, S. (1998). Analisis Kualitas Susu dan Daging. Universitas Airlangga Press.

[16] Elsabee, M. Z., & Abdou, E. S. (2013). Chitosan based edible films and coatings: A review. Materials
Science and Engineering C, 33(4), 1819-1841. https://doi.org/10.1016/j.msec.2013.01.010

[17] Yaghoubi, M., Ayaseh, A., Alirezalu, K., Nemati, Z., Pateiro, M., & Lorenzo, J. M. (2021). Effect of
chitosan coating incorporated with artemisia fragrans essential oil on fresh chicken meat during
refrigerated storage. Polymers, 13(5), 1-15. https://doi.org/10.3390/polym13050716

[18] Eldaly, E. A., Mahmoud, A. F. A., & Abobakr, H. M. (2018). Preservative Effect of Chitosan Coating on
Shelf Life and Sensory Properties of Chicken Fillets during Chilled Storage. Journal of Nutrition and
Food Security, 3(3), 139-148.

[19] Abril, B., Bou, R., Garcia-Pérez, J. V., & Benedito, J. (2023). Role of Enzymatic Reactions in Meat
Processing and Use of Emerging Technologies for Process Intensification. Foods, 12(10), 1-25.
https://doi.org/10.3390/foods12101940

[20] Duran, A., & Kahve, H. 1. (2020). The effect of chitosan coating and vacuum packaging on the
microbiological and chemical properties of beef. Meat Science, 162(March 2019), 107961.
https://doi.org/10.1016/j.meatsci.2019.107961

[21] Fernando, S. S., Jo, C., Mudannayake, D. C., & Jayasena, D. D. (2024). An overview of the potential
application of chitosan in meat and meat products. Carbohydrate Polymers, 324(August 2023), 121477.
https://doi.org/10.1016/j.carbpol.2023.121477

[22] Thirupathi, K., Raorane, C. J., Ramkumar, V., Ulagesan, S., Santhamoorthy, M., Raj, V., Krishnakumar,
G. S, Phan, T. T. V., & Kim, S. C. (2023). Update on Chitosan-Based Hydrogels: Preparation,
Characterization, and Its Antimicrobial and Antibiofilm  Applications. Gels, 9(1).
https://doi.org/10.3390/gels9010035

[23] Rahayu, P., & Khabibi, K. (2016). Adsorpsi lon Logam Nikel(ll) oleh Kitosan Termodifikasi
Tripolifosfat. Jurnal Kimia Sains Dan Aplikasi, 19(1), 21. https://doi.org/10.14710/jksa.19.1.21-26

[24] Abdel-Naeem, H. H. S., Zayed, N. E. R., & Mansour, H. A. (2021). Effect of chitosan and lauric arginate
edible coating on bacteriological quality, deterioration criteria, and sensory attributes of frozen stored
chicken meat. Lwt, 150(February), 111928. https://doi.org/10.1016/j.Iwt.2021.111928

[25] Hoa, V. B., Song, D. H., Seol, K. H., Kang, S. M., Kim, H. W., Kim, J. H., Moon, S. S., & Cho, S. H.
(2022). Application of a Newly Developed Chitosan/Oleic Acid Edible Coating for Extending Shelf-Life
of Fresh Pork. Foods, 11(13), 1-14. https://doi.org/10.3390/foods11131978

[26] Chaparro-Hernandez, S., Ruiz-cruz, S., Enrique, M., Jes, D., Del-toro-s, C. L., & Gassos-ortega, L. E.
(2019). Coating on the Quality , Shelf Life , and Antioxidant Capacity of Pork during Refrigerated
Storage. Coatings MDPI.

[27] Valencia-Sullca, C., Atarés, L., Vargas, M., & Chiralt, A. (2018). Physical and Antimicrobial Properties
of Compression-Molded Cassava Starch-Chitosan Films for Meat Preservation. Food and Bioprocess
Technology, 11(7), 1339-1349. https://doi.org/10.1007/s11947-018-2094-5

[28] Yaashikaa, P. R., Kamalesh, R., Senthil Kumar, P., Saravanan, A., Vijayasri, K., & Rangasamy, G.
(2023). Recent advances in edible coatings and their application in food packaging. Food Research
International, 173(P2), 113366. https://doi.org/10.1016/j.foodres.2023.113366

[29] Ruiz-Cruz, S., Valenzuela-Lbpez, C. C., Chaparro-Hernandez, S., Ornelas-Paz, J. de J., Del Toro-
Sénchez, C. L., Méarquez-Rios, E., Lépez-Mata, M. A., Ocafio-Higuera, V. M., & Valdez-Hurtado, S.
(2019). Effects of chitosan-tomato plant extract edible coatings on the quality and shelf life of chicken
fillets during refrigerated storage. Food Science and Technology (Brazil), 39(1), 103-111.
https://doi.org/10.1590/fst.23117



Jurnal Peternakan Integratif Vol.13, No.01 (2025) 15-22 22

[30] Antoniadou, D., Govaris, A., Ambrosiadis, 1., & Sergelidis, D. (2019). Effect of chitosan coating on the
shelf life of ready-to-eat bovine meatballs and the control of Listeria monocytogenes growth on their
surface during refrigeration storage. Journal of the Hellenic Veterinary Medical Society, 70(2), 1495-
1502. https://doi.org/10.12681/jhvms.20820

[31] Diaz-montes, E., & Castro-muiioz, R. (2021). Trends in chitosan as a primary biopolymer for functional
films and coatings manufacture for food and natural products. Polymers, 13(5), 1-28.
https://doi.org/10.3390/polym13050767

[32] Bonilla, J., Vargas, M., Atarés, L., & Chiralt, A. (2011). Physical properties of chitosan-basil essential
oil edible films as affected by oil content and homogenization conditions. Procedia Food Science, 1, 50—
56. https://doi.org/10.1016/j.profo0.2011.09.009

[33] Zheng, K., Li, B., Liu, Y., Wu, D., Bai, Y., & Xiang, Q. (2023). Effect of chitosan coating incorporated
with oregano essential oil on microbial inactivation and quality properties of refrigerated chicken breasts.
Lwt, 176(November 2022), 1-10. https://doi.org/10.1016/j.Iwt.2023.114547

[34] Li, C., Yang, Y., Zhang, R., Wang, J., Zhong, S., & Cui, X. (2025). Chitosan-gelatin composite hydrogel
antibacterial film for food packaging. International Journal of Biological Macromolecules,
285(November 2024), 138330. https://doi.org/10.1016/j.ijbiomac.2024.138330

[35] Lépez-Mata, M. A., Ruiz-Cruz, S., Ornelas-Paz, J. D. J., Cira-Chavez, L. A., & Silva-Beltran, N. P.
(2015). Antibacterial and antioxidant properties of edible chitosan coatings incorporated with essential
oils. International Journal of Pharma and Bio Sciences, 6(4), P251-P264.

[36] Petrou, S., Tsiraki, M., Giatrakou, V. and Savvaidis, I. N. (2012). ). Chitosan dipping or oregano oil
treatments, singly or combined on modified atmosphere packaged chicken breast meat. International
Journal of Food Microbiology, 156(3), 264-271.

[37] Sotoudeh, B., Azizi, M. H., Hashtjin, A. M., Pourahmad, R., & Tavakolipour, H. (2019). Evaluation of
Chitosan-Nisin coating on quality characteristic of fresh chicken fillet under refrigerated conditions.
Journal of Agricultural Science and Technology, 22(1), 135-146.

[38] Pura, E. A., Suradi, K., Suryaningsih, L., Pengajar, S., Peternakan, F., & Padjadjaran, U. (2015).
Pengaruh Berbagai Konsentrasi Daun Salam (Syzygiumpolyanthum) Terhadap Daya Awet Dan
Akseptabilitas Pada Karkas Ayam Broiler. Jurnal llmu Ternak, 15(2), 2—-7.



