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ABSTRACT

Objective: This study aimed to evaluate how well fresh broiler meat may be preserved in cold

storage using chitosan—stearin as an edible coating.
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Materials and Methods: A completely randomized design with a 3 x 5 factorial arrangement and
three replications was employed. Factor | represented the formula dosage (FD) (FDO = 0% chi-
tosan + 0% stearin; FD1 = 1.5% chitosan + 1% stearin; FD2 = 3% chitosan + 1% stearin), while
Factor Il represented storage time (ST) (STO = 0 days; ST1 = 3 days; ST2 = 6 days; ST3 = 9 days; ST4
=12 days).

Results: The results showed that the water content, cooking loss, protein content, and fat content
of broiler meat were significantly affected (p < 0.01) by the FD and ST. Nonetheless, no significant
difference (p > 0.05) was observed in the meat’s ability to hold water. The broiler meat’s pH was
significantly affected (p < 0.01) by the FD, but it was not significantly affected (p > 0.05) by the ST.
Furthermore, no treatment underwent testing, which revealed the presence of Escherichia coli
and Salmonella sp.

Conclusion: Chitosan—stearin edible coatings with different formula doses FD and ST consistently
preserve the quality of fresh broiler meat during cold storage, with average values of water con-
tent ranging from 48.97% to 53.73%, water-holding capacity from 17.52% to 34.30%, cooking loss
from 10.03% to 33.19%, pH levels from 4.93 to 5.53, protein content from 14.54% to 17.46%, fat
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content from 20.55% to 24.21%, and no detectable presence of E. coli and Salmonella sp.

Introduction

A well-liked source of animal protein due to its easy acces-
sibility and reasonable price is broiler chicken meat.
Nevertheless, fresh broiler meat has a relatively short
shelf life because it tends to spoil easily during storage
[1]. Alternative treatments have now been carried out in
maintaining the quality of broiler meat by supplement-
ing the feed during maintenance with the aim that before
slaughtering broiler meat already has good quality and
after slaughtering broiler meat will have a long shelf life,
namely by giving supplements of organic acid origin [2].
Supplementation of grain origin such as wheat seeds in
feed during the maintenance of broiler chickens has also
been done [3]. In addition, supplements of starch origin,

namely cassava, have also been carried out [4]. However,
these alternative treatments are also not optimal, so the
right handling in maintaining the quality of fresh broiler
meat during storage is done by edible coating [5].

The application of edible coatings on broiler chickens
has been widely carried out with various sources, one of
which is the current trend, namely chitosan, which is the
result of the deacetylation of chitin obtained by extraction
[6]. Chitosan extraction involves several steps: deminer-
alization, deproteination, depigmentation, and deacetyl-
ation. Chitosan dissolves in acetic acid, which is usually
used at a concentration of 1%-2% [7]. Chitosan extraction
will produce various yields and degree of deacetylation
(DD) because of the various sources and concentrations
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of materials used in the extraction process and chitosan is
also very multifunctional [8].

Edible coatings using chitosan that are currently trend-
ing have not yet used chitosan from crab (Portunus pelagi-
cus) combined with palm stearin. Chitosan from crab (P,
pelagicus) has alow mineral content from crab and shrimp
shells of 22.93% and has a chitosan content of 20%-30%
[9]. Chitosan also has the properties and characteristics of
being biodegradable, antimicrobial, non-toxic, and a bar-
rier to the escape of water vapor and gas in a product due
to the polysaccharides of the strong chitosan coating [10].
In addition, stearin is a co-product obtained from palm oil
by 20%-30%, which is still very limited in its use as an
edible coating, in producing stearin through the stages of
refining, bleaching, deodorizing, and cooling [11]. Stearin
can be applied as a coating to improve water vapor perme-
ability and flexibility, give a glossy finish, and maintain the
product’s structure and shape during storage [12].

Research on the manufacture and use of crusta-
cean-based chitosan has been conducted from shrimp
shells and crab shell waste in various applications, includ-
ing edible coatings. However, until now, no one has used
a combination of chitosan from crab shell (P. pelagicus)
waste and palm stearin applied to fresh broiler meat.
Building on this premise, the authors conducted a study
to test and evaluate the effectiveness of chitosan-stearin
as an edible coating for maintaining the quality of fresh
broiler meat during cold storage.

Materials and Methods

The materials used in this study were chitosan of crab shell
(P pelagicus) degree of deacetylation (DD) 79.52% and
palm stearin from the Bogor Palm Oil Research Center Unit,
fresh broiler chicken meat from the traditional market,
namely Pajak Pagi Padang Bulan Medan North Sumatra,
2% acetic acid, tween 80, Compact Dry EC, Compact Dry
SL, gloves, alcohol, masks, distilled water, and label paper.

The tools utilized in this research include digital scales,
filter paper, plastic, knives, cutting boards, basins, hot
plates, stirrers, and rubber bands. This study employed an
experimental method utilizing a completely randomized
design with a 3 x 5 factorial pattern, including three rep-
licates, totaling 45 research units. Factor I is the formula
dosage (FD), namely FDO = 0% chitosan + 0% stearin, FD1
= 1.5% chitosan + 1% stearin, FD2 = 3% chitosan + 1%
stearin, and Factor II is the storage time (ST), namely STO
= 0 days, ST1 = 3 days, ST2 = 6 days, ST3 = 9 days, ST4 =
12 days.
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Formula of edible coating

The preparation of the edible coating formula refers to
Fahmi et al. [13]; chitosan from crab shell (P. pelagicus) is
dissolved using 2% acetic acid at 40°C, while palm stearin
is melted at 60°C. Then, the chitosan solution of the crab
shell (P. pelagicus) was mixed with the palm stearin solu-
tion, and 2% tween 80 was added according to the varia-
tion of the ratio. Then, the solution was stirred for 4 min
with a magnetic stirrer.

Edible coating application

Fresh broiler meat that will be edible is coated and uses
whole-breast parts that have been filleted (slicing using
a knife with a thickness of 2 cm), and the need for fresh
broiler meat used is 1.350 gm because each treatment uses
30 gm of fresh broiler chicken. To apply the edible coating
to fresh broiler meat, the meat is dipped into the coating
solution for 5 min and then allowed to dry for approxi-
mately 15 min until the coating adheres. The coated meat
is then stored at 8°C.

Variables

The variables measured were water content, water-hold-
ing capacity, cooking loss, pH, protein content, fat content,
E. coli, and Salmonella sp.

Data analysis

Data analysis was performed using SPSS software. Initially,
variance analysis was conducted to determine the signif-
icance of the results. If the results were found to be sig-
nificant, further analysis was carried out using the Duncan
multiple range test.

Results and Discussion

The results of the research related to physicochemical
quality in the form of water content, water-holding capac-
ity, cooking loss, pH, protein content, and fat content are
shown in Table 1. According to this study, the average
water content of broiler chicken flesh treated with edible
coating ranged from 48.97% to 53.73% when exposed to
a chitosan dose of up to 3% and stored for up to 12 days.
The variance analysis results showed that the water con-
tent of broiler meat was significantly affected (p < 0.01)
by the chitosan and stearin doses as well as the storage
period, with no interaction between the dose and ST. While
the FDO therapy differed considerably from the FD1 treat-
ment, it did not differ significantly from the FD2 treatment.
This occurred because FD1 effectively reduced the rate of
water vapor release from broiler meat, resulting in water
content levels that were not significantly different from
those observed with the FDO treatment. The optimal water
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Table 1. Physicochemical quality of edible coating broiler chicken meat.

Water content Water-holding

Cooking loss

Protein content Fat content

(%) capacity (%) (%) PH (%) (%)

Storage Time (ST)

0 day (STO) 53.244 22.21 12.748 5.27 17.46* 24.17*
3 day (ST1) 53.114 25.97 27.28% 5.04 17.32% 24.02%
6 day (ST2) 48.94°¢ 26.92 26.83* 5.16 15.27¢ 22.05¢
9 day (ST3) 49.46° 23.58 28.82% 5.19 16.01% 23.41°
12 day (ST4) 49.54® 27.83 27.67% 5.13 15.98"% 22.31°
Formula Dosage (FD)

0% (FDO) 50.61° 23.80 21.63° 5.358 16.168 23.45%
1.5% (FD1) 51.194 24.19 26.75% 5.07* 16.72* 23.17%
3% (FD2) 50.78®% 27.92 25.62* 5.06% 15.97° 22.01°8
Interaction (ST x FD)

STOFDO 53.23 17.52 10.03 5.53 17.45 24.13
STOFD1 53.73 22.21 12.41 5.00 17.21 24.21
STOFD2 52.77 26.89 15.79 5.27 16.55 23.16
ST1FDO 52.93 23.56 25.50 5.20 16.21 23.05
ST1FD1 53.27 24.63 28.50 4.93 17.02 24.07
ST1FD2 53.13 29.73 27.83 5.00 17.14 23.98
ST2FDO 48.60 27.39 24.67 5.30 15.27 22.11
ST2FD1 49.20 27.53 28.83 5.13 16.05 23.84
ST2FD2 49.03 25.84 27.00 5.03 16.28 22.98
ST3FDO 48.97 26.11 23.64 5.43 16.28 22.76
ST3FD1 50.00 21.79 33.19 5.13 16.65 22.51
ST3FD2 49.40 22.83 29.63 5.00 15.02 21.27
ST4FDO 49.33 24.43 24.33 5.27 14.98 20.55
STAFD1 49.73 24.77 30.83 5.13 14.76 21.01
STAFD2 49.57 34.30 27.83 5.00 14.54 20.97

Means in a column with different superscripts differ at (p < 0.05).

vapor permeability of broiler meat in this study occurred
due to the combination of chitosan and stearin, which have
their properties and characteristics in blocking the release
of water vapor. In addition, the longer the broiler meat is
stored, the water content will decrease due to the evapora-
tion of water from the broiler meat. Storage of broiler meat
coated with chitosan and stearin for up to 3 days was able
to suppress the decrease in water content. However,; along
with the ST, there is a significant decrease in water con-
tent. According to Bhatia et al. [14], chitosan has the prop-
erties and characteristics to block the occurrence of water
vapor. Basso et al. [15] stated that stearin also can inhibit
water vapor. Pang et al. [16] added that changes in broiler
meat water content are closely related to muscle protein
because proteins in muscle have hydrophilic properties,
namely the property of binding water molecules in meat.
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The water-holding capacity of broiler meat treated
with an edible coating in this study indicates that with a
chitosan dose of up to 3% and an ST of up to 12 days, the
average water-holding capacity ranged from 17.52% to
34.30%. The findings of the variance analysis showed that
there was no interaction between the dose and ST and that
neither the chitosan nor the stearin doses nor the ST had a
significant effect (p > 0.05) on the broiler meat’s ability to
hold water. Although the water-holding capacity of broiler
meat did not show significant differences, it exhibited a
numerical increasing trend. Furthermore, an edible coat-
ing with up to a 3% dosage was effective in preserving the
water-holding capacity of broiler meat for up to 12 days of
storage. This suggests that chitosan can safeguard protein
myofibrils from damage (denaturation), thereby helping
to maintain the water-holding capacity of broiler meat.
According to Modzelewska-Kapitula and Zmijewski [17],
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muscle proteins’ capability to hold onto water is correlated
with changes in water retention. Zhang et al. [18] stated
that the higher the damaged myofibrillary protein, the per-
centage of water holding value decreases due to the large
number of denatured proteins. Khalid etal. [19] added that
the number of denatured proteins decreased the percent-
age of water-holding capacity value.

Cooking loss of broiler meat in this study revealed that
with an edible coating treatment of up to 3% chitosan dose
and ST of up to 12 days, the average cooking loss ranged
from 10.03% to 33.19%. The findings of the variance anal-
ysis showed that the cooking loss of broiler meat was sig-
nificantly influenced (p < 0.01) by the chitosan and stearin
dosages as well as the ST, with no discernible interaction
between the two variables. Compared to the FD1 and FD2
treatments, the FDO therapy had a substantially lower
level. This study’s broiler meat cooking loss stays within
the normal (low) range, suggesting that cooking-related
nutritional loss is comparatively little. According to Alfaifi
et al. [20], meat that experiences low cooking loss is typi-
cally regarded as better than meat with high cooking loss
because it preserves more nutrients when cooked. Latoch
et al. [21] stated that meat with a low cooking loss is less
likely to experience a significant loss of its nutritional con-
tent. Abril et al. [22] added that low cooking loss in meat
will potentially reduce the nutritional content.

The pH value of broiler chicken meat with an edible coat-
ing treatment of up to 3% chitosan and an ST of up to 12
days ranged from 4.93 to 5.53 on average. The findings of
the variance analysis showed that the pH of chicken flesh
was significantly affected (p < 0.01) by the chitosan and
stearin dosages. The pH of chicken meat was not signifi-
cantly affected by ST (p > 0.05), and there was no interac-
tion between the dose and ST. The higher the dose of edible
coating chitosan, the lower the pH of the meat. The pH value
of the meat decreased as the dose of chitosan increased.
Edible coating with chitosan creates anaerobic conditions
and facilitates the anaerobic glycolysis process, which leads
to the production of lactic acid. The meat’s pH is lowered
by the accumulation of lactic acid. In addition, the low pH
value was due to the low water-holding capacity of the
results. According to Olagunju and Nwachukwu [23], the
reduction in meat pH is due to anaerobic glycolysis, which
produces lactic acid. Rahman et al. [24] stated that the pH
value is strongly linked to water-holding capacity; anaerobic
glycolysis activity lowers the pH value, leading to a reduced
water-holding capacity. Azad et al. [25] added that the pH
value is closely connected to the presence of microbes in
meat, thereby affecting its durability and quality.

The protein content of broiler meat has been edible
coating in this study showed that edible coating treatment
up to 3% chitosan dose and ST up to 12 days obtained an
average range of 14.54%-17.46%. The variance analysis
results showed that the protein content of broiler meat
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was significantly affected (p < 0.01) by the chitosan and
stearin doses as well as the storage period, with no inter-
action between the dose and ST. The protein content of
broiler meat with edible coating in this study decreased
compared to before edible coating. This occurs because
of protein degradation during storage, causing a decrease
in broiler meat protein levels. This protein degradation
greatly affects the decrease in protein levels that occur,
but the decrease is not drastic. This study uses chitosan
that has been dissolved using acetic acid so that the amino
acid bonds are broken so that many protein bonds are dis-
solved. The use of acetic acid in dissolving chitosan also
needs to be considered. In addition, the protein content
of broiler chicken meat experiences protein denaturation
during storage, which causes the protein side groups to
open and protein solubility to decrease; the protein is sep-
arated. According to Katsumata et al. [26], along with the
length of storage carried out, the protein will decrease due
to protein degradation. Roman-Doval et al. [27] stated that
chitosan that has been dissolved using acetic acid, which is
acidic, will break down amino acids so that many protein
bonds are dissolved. i et al. [28] added that denaturation
will also occur in broiler meat proteins during storage,
which causes the protein to decrease.

The fat content of broiler meat has been edible coating
in this study showed that edible coating treatment up to
3% chitosan dose and ST up to 12 days obtained an aver-
age range of 20.55%-24.21%. The variance analysis results
showed that the fat content of broiler meat was significantly
affected (p < 0.01) by the chitosan and stearin doses as well
as the storage period, with no interaction between the dose
and ST. The fat content of broiler meat has been done; coat-
ing in this study decreased compared to before edible coat-
ing. This happened because this study used chitosan, which
resulted in a decrease in fat. Chitosan has amino groups
that cause chitosan to have high chemical reactivity as well,
so chitosan has hydrophobic properties, which can cause
fat (decrease in fat). In addition, damage to the quality of
broiler meat can be caused by fat degradation during stor-
age. According to Yaghoubi et al. [29], the use of chitosan
in a product such as broiler meat during storage will expe-
rience a decrease in fat content. Ul-Islam et al. [30] stated
that the decrease in broiler meat fat content occurs due to
high chemical reactivity during storage, which can bind fat.
Rukmini et al. [31] added that the decrease in fat in broiler
meat during the storage period occurs due to the degrada-
tion process so that fat can decrease.

Escherichia coli is a bacterium that is prone to con-
taminating chicken meat [32]. Bacterial contamination of
chicken meat typically originates from the room, equip-
ment, and tables used for slaughtering, as well as the water
utilized throughout the cutting and processing stages [33].
Meanwhile, Salmonella sp. is one of the pathogenic bacte-
ria [34]. These bacteria can cause foodborne disease and
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Table 2. Microbiological quality of edible coating broiler chicken
meat.

Escherichia coli Salmonella sp.

Storage Time (ST)

0 day (STO) Negative Negative
3 day (ST1) Negative Negative
6 day (ST2) Negative Negative
9 day (ST3) Negative Negative
12 day (ST4) Negative Negative
Formula Dosage (FD)

0% (FDO) Negative Negative
1.5% (FD1) Negative Negative
3% (FD2) Negative Negative
Interaction (ST x FD)

STOFDO Negative Negative
STOFD1 Negative Negative
STOFD2 Negative Negative
ST1FDO Negative Negative
ST1FD1 Negative Negative
ST1FD2 Negative Negative
ST2FDO Negative Negative
ST2FD1 Negative Negative
ST2FD2 Negative Negative
ST3FDO Negative Negative
ST3FD1 Negative Negative
ST3FD2 Negative Negative
ST4AFDO Negative Negative
STAFD1 Negative Negative
ST4FD2 Negative Negative

become a big problem if not overcome, and Salmonella sp.
is also believed to be a bacterium that causes salmonellosis
and is zoonotic [35]. Meat that does not contain (negative)
E. coli and Salmonella sp. will be safe and can be consumed.
Warmate et al. [36] stated that food or meat that does not
contain E. coli and Salmonella sp. will be safe and can be
consumed.

Based on the research results in Table 2, E. coli and
Salmonella sp. in all treatments are negative. These find-
ings demonstrate that an edible coating treatment incor-
porating crab chitosan with DD of 79.52% and palm stearin
effectively inhibits the growth of E. coli and Salmonella sp.
This indicates that the antimicrobial effectiveness of chi-
tosan is affected by its DD. Ke et al. [37] stated that chitosan
has antimicrobial activity so that microbes cannot grow
properly. Khubiev et al. [38] added that the antimicrobial
activity contained in chitosan will have an impact on inhib-
iting microbial growth. Research conducted by Aprilianti
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et al. [39] found that casein-chitosan treatment also pro-
duced negative Salmonella sp. Ardean et al. [40] also noted
that the antimicrobial effectiveness of chitosan depends on
both its source and the degree of deacetylation.

Conclusion

Chitosan-stearin edible coatings with different for-
mula doses and STs consistently preserve the quality of
fresh broiler meat during cold storage, with average val-
ues of water content ranging from 48.97% to 53.73%,
water-holding capacity from 17.52% to 34.30%, cooking
loss from 10.03% to 33.19%, pH levels from 4.93 to 5.53,
protein content from 14.54% to 17.46%, fat content from
20.55% to 24.21%, and no detectable presence of E. coli
and Salmonella sp.

List of abbreviations

DD, degree of deacetylation; FD, formula dosage; ST, stor-
age time.

Acknowledgment

This work was supported by EQUITY Project released by
the Ministry of Higher Education, Culture, Research, and
Technology of Republic of Indonesia (Grant No. 59/E/
HK.02.02/2022), LPDP-Indonesia Endowment Fund for
Education Agency of the Ministry of Finance of Republic
of Indonesia (Grant No. RJP-24/LPDP/2022), Directorate
General of Higher Education, Research, and Technology
(Grant No. 3792/E3/DT.03.08/2023), and Universitas
Sumatera Utara (Grant No. 8154.1/UN5.1.R/KPM/2023).
AST and PRS, who assisted with conducting research in
this area.

Conflict of interest

The study’s authors declare that they have no competing
interests.

Author’s contributions

YY and UH contributed to designing the study, analyzing
the study, and preparing the manuscript. TP and MIAN
analyzed the samples in the laboratory and contributed to
the drafting and critical checking of the manuscript.

References

[1] Augustynska-Prejsnar A, Hanus P, Ormian M, Kacaniova M,
Sokolowicz Z, Topczewska J. The effect of temperature and stor-
age duration on the quality and attributes of the breast meat
of hens after their laying periods. Foods 2023; 12(23):1-15;
https://doi.org/10.3390/foods12234340

2] Islam Z, Sultan A, Khan S, Khan K, Jan A U, Aziz T, et al. Effects of
an organic acids blend and coated essential oils on broiler growth

Yunilas et al. / J. Adv. Vet. Anim. Res., 12(1): 99-105, March 2025 103


https://doi.org/10.3390/foods12234340

performance, blood biochemical profile, gut health, and nutrient [17] Modzelewska-Kapitula M, Zmijewski T. Changes in water hold-
digestibility. Ital ] Anim Sci 2024; 23(1):152-63; https://doi.org/ ing capacity and shear force in fallow deer muscles during
10.1080/1828051X.2023.2297562 ggeing. Appl Sci 2023; 13(5):1-11; https://doi.org/10.3390/
[3] Zada T, Khan S, Islam Z, Sultan A, Khan K, Albekairi TH, et al. app13053228
Growth performance, serum biochemical profile and liver histo- [18]  ZhangY, Kim YHB, Puolanne E, Ertbjerg P. Role of freezing-induced
pathology of broiler chickens supplemented with graded level of myofibrillar protein denaturation in the generation of thaw loss:
dried sprouted wheat grains. Ital ] Anim Sci 2024; 23(1):880-6; a review. Meat Sci 2022; 190:1-10; https://doi.org/10.1016/j.
https://doi.org/10.1080/1828051X.2024.2356213 meatsci.2022.108841
[4] Shi C, Jia L, Tao H, Hu W, Li C, Aziz T, et al. Fortification of cassava [19]  Khalid W, Maggiolino A, Kour ], Arshad MS, Aslam N, Afzal MF, et
starch edible films with Litsea cubeba essential oil for chicken al. Dynamic alterations in protein, sensory, chemical, and oxida-
meat preservation. Int ] Biol Macromol 2024; 276(2):133920; tive properties occurring in meat during thermal and non-ther-
https://doi.org/10.1016/j.ijbiomac.2024.133920 mal processing techniques: a comprehensive review. Front Nutr
[5] Moura-Alves M, Esteves A, Ciriaco M, Silva JA, Saraiva C. 2023; 9:1-19; https://doi.org/10.3389/fnut.2022.1057457
Antimicrobial and antioxidant edible films and coatings in the [20]  Alfaifi BM, Al-Ghamdi S, Othman MB, Hobani Al, Suliman GM.
shelf-life improvement of chicken meat. Foods 2023; 12(12):1- Advanced r:;d m(;at cooking technologies and gheir effect o(n e;lgi-
13; https://doi.org/10.3390/foods12122308 neering and quality properties: a review. Foods 2023; 12(13):1-
[6] Nasution MIA, Yunilas, Mirwandhono E. Black soldier fly 26; https://doi.org/10.3390/foods12132564
(Hermetia illucens) prepupa phase fermentation by organic [21]  Latoch A, Gluchowski A, ngrnieck.a—Skubina E. Sous—vide as an
acids to decrease chitin content. ] Pet Integr 2020; 8(3):159-65; alte”{atlveFme;hodegg Cic;lanég) tlo ;I;lpifi\t/e t}l/edqgaht%%fgnalg%t/:
https://doi.org/10.32734/jpi.v8i3.5490 a review. roods ; i1ma3; nups://dol.org/ 0.
7 Mirwandhono E, Nasution MIA, Yunilas. Extraction foods12163110
71 of chitin and chitosan black soldier fly (Hermetia illu- [22]  Abril B, BouR, Carcia-Perez ]V, Benedito ]. Role of enzymatic reac-
cens) prepupa phase on characterization and yield. I0P tions in meat ;.)r.oce.ssing and use of emerging technologies fo.r
Conf Ser Earth Environ Sci 2022; 1114:1-4; https://doi. Pm;izs3‘3“;g‘/l?f‘fiat1‘3‘;0igz%s 2023; 12(10):1-25; https://doi.
. org/10. oods
8] (l:/fingvlaOr'uli(})li?l{)NSES, 13;3£ﬁ;;4/1(}/§i?;)gl9 N, Siregar GAW, [23]  Olagunju Al, Nwachukwu ID. The differential effects of cooking
Nasution MIA, Wahyuni S, et al. Isolation and character- methods on the nutritional properties and quality attributes of
L. . . . meat from various animal sources. Croat ] Food Sci Technol 2020;
ization of chitosan from black soldier fly exuviae. IOP 12(1):37-47; https:/ /doi.org/10.17508/ CJFST.2020.12.1.06
Conf Ser Earth Environ Sci 2024 1362:1-5; htps://dol 1)\ popmon MM, Shibata M, Nakazawa N, Rithu MNA, Nakauchi §
org/10.1088/1755-1315/1362/1/012013 . ’ ; . ’ i o
[9] Nerdy N, Lestari P, Simorangkir D, Aulianshah V, Yusuf F, Bakri gfaglw.ara T et a.l. Non—destll"uctlve approach for the.pre(.ilctlorz
. . . pH in frozen fish meat using fluorescence fingerprints in tan
TK. Comparison of chitosan from crab shell waste and shrimp dem with chemometrics. Fishes 2022; 7(6):1-14; https//doi
shell waste as natural adsorbent against heavy metals and dyes. org/10.3390/fishes7060?;64 ’ : ! :
:;;IQ)%I)ZIVZ}Z?Eﬁg?gg()Z' 14(2):181-5; https://doi.org/10.22159/ [25] Azad M{%K, Rahman MM, Hashem MA. Meat micr(?biota: a concep-
[10] Jiang .A, Patel R, Pat.ihan B, Palimkar S, G.algali P, A.ndhika_ri A, et ;lllslzlr;\;gw Meat Res 2022; 2(3):1-8; https://doi.org/10.55002/
al. Chlt(.)san bas.ed t.)lodegradable composite for antibacterial foot.i [26] Katsumata S, Kamegawa M, Katafuchi A, Ohtsuka A, Ijiri D. Effects
packaging application. Polymers 2023; 15(10):1-21; https://doi. B )
of pre-slaughter fasting on antemortem skeletal muscle protein
°r$/10'339°/p°1ym15,1°223,5, . X degradation levels and postmortem muscle free amino acid con-
[11] WldOWé.ltl D, Pangastutl.A, Ar1v1.an1 S: Production oftrzfms-f?t-free centrations in broiler chickens. Poult Sci 2024; 103(2):1-18;
margarine prepared using .catflsh oil and palrr_l stearin with the https://doi.org/10.1016/j.psj.2023.103307
addition of avocado waste oil for tocopherol enrichment. Food Res [27] Roman-Doval R, Torres-Arellanes SP, Tenorio-Barajas AY,
2024; 8(3):172-86; https://dm.org/10.26656./fr.2017.8(3.].44%5 Gomez-Sanchez A, Valencia-Lazcano AA. Chitosan: proper-
[12]  Agusta W, Anggraeni D, Hermansyah HD, Gebrina AD. Application ties and its application in agriculture in context of molecular
of palm stearin edible coating on cavendish banana (Musa acum- weight. Polymers 2023; 15(13):1-26; https://doi.org/10.3390/
inata). IOP Conf Ser Earth Environ Sci 2022; 1038:1-9; https:// polym15132867
doi.org/10.1088/1755-1315/1038/1/012069 [28]  Ji H, Hou X, Zhang L, Wang X, Li S, Ma H, et al. Effect of ice-tem-
[13]  FahmiPM, Widodo SE, Karyanto A, Waluyo S. Chitosan-based fruit perature storage on some properties of salt-soluble proteins and
coatingaspostharvesttreatmentsontwopineapples(Ananascomo- gel from chicken breast muscles. CyTA ] Food 2021; 19(1):521-
sus L. Merr) clones. IOP Conf Ser Earth Environ Sci 2023; 1208:1- 31; https://doi.org/10.1080/19476337.2021.1925351
11; https://doi.org/10.1088/1755-1315/1208/1/012029 [29]  Yaghoubi M, Ayaseh A, Alirezalu K, Nemati Z, Pateiro M, Lorenzo
[14]  Bhatia S, Al-Harrasi A, Shah YA, Jawad M, Al-Azri MS, Ullah S, et al. JM. Effect of chitosan coating incorporated with Artemisia fra-
Physicochemical characterization and antioxidant properties of grans essential oil on fresh chicken meat during refrigerated
chitosan and sodium alginate based films incorporated with ficus storage. Polymers 2021; 13(5):1-14; https://doi.org/10.3390/
extract. Polymers 2023; 15(5):1-14; https://doi.org/10.3390/ polym13050716
polym15051215 [30]  Ul-Islam M, Alabbosh KF, Manan S, Khan S, Ahmad F, Ullah MW.
[15]  Basso F, Ciuffarin F, Chiodetti M, Alinovi M, Carini E, Barba L, et Chitosan-based nanostructured biomaterials: synthesis, proper-
al. Effect of moderate hydrostatic pressure on crystallization of ties, and biomedical applications. Adv Ind Eng Polym Res 2024;
palm kernel stearin-sunflower oil model systems. Curr Res Food 7(1):79-99; https://doi.org/10.1016/j.aiepr.2023.07.002
Sci 2024; 8:1-8; https://doi.org/10.1016/j.crfs.2024.100700 [31] Rukmini NKS, Mardewi NK, Fortune IGADS. Quality of broiler
[16]  Pang B, Yu X, Bowker B, Zhang |, Yang Y, Zhuang H. Effect of meat chicken meat given bean sprouts waste in rations during stor-
temperature on moisture loss, water properties, and protein pro- age. Formosa ] Sci Technol 2023; 2(7):1855-74; https://doi.
files of broiler pectoralis major with the woody breast condition. org/10.55927 /fjst.v2i7.4640
Poult Sci 2021; 100(2):1283-90; https://doi.org/10.1016/j. [32] Wardhana DK, Haskito AEP, Purnama MTE, Safitri DA, Annisa
psj.2020.10.034 S. Detection of microbial contamination in chicken meat
http://bdvets.org/javar/ Yunilas et al. / J. Adv. Vet. Anim. Res., 12(1): 99105, March 2025 104


https://doi.org/10.1080/1828051X.2023.2297562
https://doi.org/10.1080/1828051X.2023.2297562
https://doi.org/10.1080/1828051X.2024.2356213
https://doi.org/10.1016/j.ijbiomac.2024.133920
https://doi.org/10.3390/foods12122308
https://doi.org/10.32734/jpi.v8i3.5490
https://doi.org/10.1088/1755-1315/1114/1/012019
https://doi.org/10.1088/1755-1315/1114/1/012019
https://doi.org/10.1088/1755-1315/1362/1/012013
https://doi.org/10.1088/1755-1315/1362/1/012013
https://doi.org/10.22159/ijap.2022v14i2.43560
https://doi.org/10.22159/ijap.2022v14i2.43560
https://doi.org/10.3390/polym15102235
https://doi.org/10.3390/polym15102235
https://doi.org/10.26656/fr.2017.8(3).445
https://doi.org/10.1088/1755-1315/1038/1/012069
https://doi.org/10.1088/1755-1315/1038/1/012069
https://doi.org/10.1088/1755-1315/1208/1/012029
https://doi.org/10.3390/polym15051215
https://doi.org/10.3390/polym15051215
https://doi.org/10.1016/j.crfs.2024.100700
https://doi.org/10.1016/j.psj.2020.10.034
https://doi.org/10.1016/j.psj.2020.10.034
https://doi.org/10.3390/app13053228
https://doi.org/10.3390/app13053228
https://doi.org/10.1016/j.meatsci.2022.108841
https://doi.org/10.1016/j.meatsci.2022.108841
https://doi.org/10.3389/fnut.2022.1057457
https://doi.org/10.3390/foods12132564
https://doi.org/10.3390/foods12163110
https://doi.org/10.3390/foods12163110
https://doi.org/10.3390/foods12101940
https://doi.org/10.3390/foods12101940
https://doi.org/10.17508/CJFST.2020.12.1.06
http://doi.org/10.3390/fishes7060364
http://doi.org/10.3390/fishes7060364
https://doi.org/10.55002/mr.2.3.20
https://doi.org/10.55002/mr.2.3.20
https://doi.org/10.1016/j.psj.2023.103307
https://doi.org/10.3390/polym15132867
https://doi.org/10.3390/polym15132867
https://doi.org/10.1080/19476337.2021.1925351
https://doi.org/10.3390/polym13050716
https://doi.org/10.3390/polym13050716
https://doi.org/10.1016/j.aiepr.2023.07.002
https://doi.org/10.55927/fjst.v2i7.4640
https://doi.org/10.55927/fjst.v2i7.4640

from local markets in Surabaya, East Java, Indonesia. Vet
World 2021; 14(12):3138-43; https://doi.org/10.14202/

Food Microbiol 2023; 398:1-16; https://doi.org/10.1016/j.
ijfoodmicro.2023.110240

vetworld.2021.3138-3143 [37] Ke CL, Deng FS, Chuang CY, Lin CH. Antimicrobial actions and
[33]  Ranasinghe RASS, Satharasinghe DA, Anwarama PS, Parakatawella applications of chitosan. Polymers 2021; 13(6):1-21; https://doi.
PMSDK,.]ayasoo.riya L.]PAP, Ranasinghe'Rl\‘/ISBK,. E.Et al. .Prevalence org/10.3390/polym13060904
and anFlmlcroblal resistance of Escherichia c?lz in chicken meat [38] KhubievOM, Egorov AR, Kirichuk AA, Khrustalev VN, Tskhovrebov
and edible poultry organs collectfsd frqm re.tall shops and super- AG, Kritchenkov AS. Chitosan-based antibacterial films for bio-
markets of North Western Prov1nce in Sri Lanka. ] Food Qual medical and food applications. Int ] Mol Sci 2023; 24(13):1-16;
2022; 2022:1-10; https://doi.org/10.1155/2022/8962698 ) . L
. ) https://doi.org/10.3390/ijms241310738
[34] Ehuwa O, Jaiswal AK, Jaiswal S. Salmonella, food safety and Lo .

. . . [39] Apriliyani MW, Manab A, Rahayu PP, Jannah M, Hidayah PN,
food handling practices. Foods 2021; 10(5):1-16; https://doi. Firdiatila FE. Eff ¢ in-chi dibl . Fe bh
org/10.3390/foods 10050907 . ir 1atla.1 . ectf) cas.em-c. itosan edi t.ecgatmg on.t e phys-

[35] Galan-Relano A, Diaz AV, Lorenzo BH, Gomez-Gascon L, Rodriguez icochemical and mlcroblologlcal chjaractel."lstlcs o.f broiler meat
MAM, Jimenez EC, et al. Salmonella and salmonellosis: an update at storage 8°C. Adv F_OOd Sci Sustain Agric Agroind Eng 2021;
on public health implications and control strategies. Animals 4(1):8-17; https://dm.org/lO.Z1776/ub.afssaa13.2021.004.01.2
2023; 13(23):1-22; https://doi.org/10.3390/ani13233666 [40]  Ardean C, Davidescu CM, Nemes NS, Negrea A, Ciopec M, Duteanu

[36] Warmate D, Onarinde BA. Food safety incidents in the red meat N, et al. Factors influencing the antibacterial activity of chitosan
industry: a review of foodborne disease outbreaks linked to the and chitosan modified by functionalization. Int ] Mol Sci 2021;
consumption of red meat and its products, 1991 to 2021. Int ] 22(14):1-28; https://doi.org/10.3390/ijms22147449

http://bdvets.org/javar/ Yunilas et al. / J. Adv. Vet. Anim. Res., 12(1): 99-105, March 2025 105


https://doi.org/10.14202/vetworld.2021.3138-3143
https://doi.org/10.14202/vetworld.2021.3138-3143
https://doi.org/10.1155/2022/8962698
https://doi.org/10.3390/foods10050907
https://doi.org/10.3390/foods10050907
https://doi.org/10.3390/ani13233666
https://doi.org/10.1016/j.ijfoodmicro.2023.110240
https://doi.org/10.1016/j.ijfoodmicro.2023.110240
https://doi.org/10.3390/polym13060904
https://doi.org/10.3390/polym13060904
https://doi.org/10.3390/ijms241310738
https://doi.org/10.21776/ub.afssaae.2021.004.01.2
https://doi.org/10.3390/ijms22147449

