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Employing edible coatings composed of natural components with antioxidants and
antibacterial properties may improve the keeping quality and shelf life of chicken fillets.
Therefore, the present study focuses on assessing chitosan (0.2%), black cumin seed oil (0.1%),
and five flour formulations developed from cereal grains and legumes: chickpea (Cicer
arietinum), oat (Avena sativa), rice (Oryza sativa L.), soybean, and a control (wheat only),
performed over 15 chilling days at 4 °C. Measuring the chicken fillet's keeping quality as pH,
antioxidant capacity expressed by MDA (malondialdehyde) values, and total bacterial count.
Additionally, evaluating their effects on microorganisms’ viability as Coliform,
Staphylococcus, Staphylococcus aureus, and Salmonella enterica. The pH remained at the
borderline until the third day of chilled storage, and MDA (malondialdehyde) values increased
(p <0.05) in all treatments except for the control, while all battering treatments reduced total
bacterial count to fewer than 5 logs; coliform count reduced to less than 4 logs at 0 and 3 days,
then increased over the course of 15 days. However, Staphylococcus counts remained below 2
log CFU/g, particularly for cereal grain flour batters (oat, rice) until the conclusion of the
treatment period. Foodborne pathogens such as Staphylococcus aureus and Salmonella enterica
were suppressed and eliminated when fortified with oat and rice flours, respectively. In
conclusion, the flour formula developed with natural antimicrobial agents contains cereal grain
flour (oat and rice) and can suppress most food poisoning bacteria in chicken fillets until the

15" day of chilling.

1. INTRODUCTION

Chicken meat is the most sensitive food, along with others,
during the storage and cooking processes. Therefore,
producers are focusing on new preservation and cooking
techniques (Maskat et al.,2004).

Processed chicken meat is more susceptible to oxidative
changes than raw chicken (Xiao et al., 2011). In addition to
its nutritional value, with a high level of polyunsaturated
fatty acids, which are highly susceptible to oxidative
deterioration during storage, its shelf life is affected (Sohaib
etal., 2017).

Currently, the replacement of synthetic antioxidants with
natural antioxidants is receiving more attention in the
poultry meat industry, influenced by consumer purchasing
decisions (Gulcin et al., 2010) and the retardation of protein
and lipid oxidation. This leads to shelf-life extension in
processed meat products that utilize natural preservatives
(El Wahab et al., 2019).

These natural coatings are classified as "generally
recognized as safe" (GRAS) materials, which have an
antimicrobial effect on foods (Erginkaya et al., 2014).

The antioxidant compounds that are present in high content
in grains are fat-soluble and water-soluble. The phenolic
compounds such as ferulic acid, tocols (tocopherols and
tocotrienols), caffeic acid esters, and carotenoids are
commonly identified antioxidant compounds in grains and
water-soluble antioxidants (Miller et al., 2000).

Cereals have recently been accepted as functional foods,
primarily due to their fibers, such as f-glucan and
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arabinoxylan, along with carbohydrates, proteins, energy,
minerals, vitamins, and antioxidants needed for human
health (Otles et al., 2006).

Among the vegetables, legumes and their derivatives were
rich in a varied spectrum of phytochemicals, with an
approved antimicrobial effect (Elsheikh et al., 2025).

This study investigates the effects of coatings made from
cereal and leguminous flours (wheat, chickpea, oat, rice, and
soybean) on chicken fillet pH, antioxidant capacity
expressed by MDA (malondialdehyde) wvalues, Total
Bacterial Count, and their antibacterial impact on selected
foodborne bacteria.

2. MATERIAL AND METHODS

2.1. Ethic approval:
Experiment management and approved by Scientific
research Ethical Committee, Faculty of Veterinary
Medicine, Benha University (Ethical Approval Number:
BUFVM 50-11-23).

2.2. Chemicals

Chitosan (de-acetylation 93%, viscosity >75 %), from nano
tech. lab.

Glacial acetic acid.

Black Cumin seed oil (Nigella sativa L. seeds) essential oil
was supplied from National research center.

Various flours of available grains and legumes: control
(Wheat), Chickpea, Oat, Rice, Soybean.

Malondialdehyde (MDA)
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Baird-Parker and XLD agar were procured from Sigma-
Aldrich (St. Louis, USA)

2.3. The food poisoning pathogens preparation
Staphylococcus aureus and Salmonella Enterica isolates
were used and obtained from the Animal Health Research
Institute (AHRI) in Dokki, Egypt.

For Staphylococcus aureus preparation, isolated colonies
were cultured in sterile peptone water at 37°C for 24 h Saeed
etal. (2005), diluted to 10'?, and plated on Baird Parker agar,
adjusting to 10° cfu/ml Kantachote et al. (2008). This level
corresponds to a significant enterotoxin concentration (>103
cfu/g) (Stewart et al., 2003). Salmonella Enterica was
cultured overnight at 37 °C, then diluted to 10° CFU/mL,
injecting 2 mL/100 g of chicken fillet for a target level of 103
CFU/g.

2.4. Chitosan coating preparation

Chitosan edible coatings were created based on Caner et al.
(2008) with slight modifications. A 1.5% chitosan solution
was made by dissolving it in distilled water at 100 °C, cooled
to 45 °C, and mixed with 1% acetic acid and glycerol as a
plasticizer, then stirred for 15 minutes.

2.5. Different Flour preparation.

Grains bought from the market were inspected for foreign
object and washed with running and clean water many times.
Then were dried in a hot air oven at 60°C for 6 hours, ground
to a fine powder with a grinder, and sifted through
a household sieve.

2.6. Sample preparation and distribution

Fresh chicken fillets were brought from a local market then
delivered to the laboratory for investigation, Samples
weighing 60 + 5 g (about 3 x 6 cm? and 1.5-cm thickness)
were aseptically prepared. Then were randomly allocated to
fives treatments: no CH addition (wheat control) group (1),
other four groups were fortified with 0.2 ml/g of CH. The 2"
group coated Chickpea flour, the 3" group coated oat flour,
the 4™ group coated rice flour & the 5™ group coated soybean
flour, The experiment included five treatments over the six
checking chilling days. Each individual treatment had 90
slices divided into three replicates, each consisting of thirty
pieces. Each replicate had five slices per day, was allocated
over six checking days. The samples of four groups were
directly supplied with 0.2 ml/g chitosan, then 500 mL of
sterile distilled water were added into the zippered package,
followed by a simple rotation for covering all samples. After
30 min, all samples replaced to sterilized steel sieve to dry
then battering with different flours. The same procedures
were employed for the control group, which just used sterile
distilled water and battering with wheat flour. All slices of
five groups were bagged and refrigerated in the cooling
incubator at 4 + 0.1 °C. The five groups: control (W, 1),
(CP 2"), (O 3), (R 4™) and (SB 5 ™) separately evaluated
for pH, antioxidant capacity expressed by MDA
(malondialdehyde) values, and TBC in chicken fillets,
additionally assessment the antibacterial activity and
stability of various flours in chicken fillets against
artificially inoculated food-borne pathogens over 0, 3, 6, 9,
12, and 15 days.

2.7. Assessment the Keeping Quality of chicken fillets

a-pH analysis.

The samples of chicken fillet appointed for pH and
bacteriological evaluation, over the time of storage, were
individually tenfold diluted with sterile distilled water and
analyzed for pH using pH-meter electrodes (Jenway 3510
pH-meter, Cole-Parmer, Staffordshire, United Kingdom).
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The pH meter was calibrated at room temperature using two
distinct pH levels (4, and 7) in conjunction with a
temperature metal probe. (Elsheikh et al., 2024).
b-Malondialdehyde estimation

Malondialdehyde (MDA) levels in homogenized chilled
chicken fillets were determined using HPLC (Agilent HP
1200 series system, USA) following (Abd-Elrazek et
al,,2018). A 10% sample homogenate with ice-cold 0.1M
Tris-HCl (pH 7.4) was prepared using an ice-cold
homogenizer. The homogenate was centrifuged for 15
minutes at 2000 x g at 4 °C to remove debris (Youssuf et
al.,2025). One mM MDA stock was prepared by dissolving
25 pL of tetra-ethoxy-propane (TEP) in 100 mL of water.
After that, the 20 nmol/working standard was made by
dissolving 1mL of TEP stock solution in 50 mL of 1%
sulfuric acid for 2 hrs at room temperature, which was then
diluted with 1% sulfuric acid to yield a final concentration
of 1.25 nmol/mL for analysis, results expressed as n M/g.
c-Determination of Total Bacterial Count.

A Total Bacterial Count (TBC) of chilled chicken fillets was
evaluated according to ISO 4833-1(2013).

2.8. Assessment of the bacterial viability of chilled chicken
fillets.

Bacteriological examination (Coliform, Staphylococcus
counts) and experimental inoculation of Staphylococcus
aureus and Salmonella in chicken fillets were assessed
during storage at 4 °C in a cooling incubator (Binder KB,
BINDER GmbH, Tuttlingen, Germany) for 15 days.
a-Coliform Count Deduction.

Two sterile violet red bile agar dishes received 1 mL of serial
dilutions, incubated at 37 °C for 24 h for Coliform counting
in chicken fillets ISO 4832(2006).

b-Determination of Staphylococci, Staphylococcus aureus
and Salmonella Enterica viability.

Chicken fillets were tested for Staphylococcus aureus and
Salmonella  Enterica using surface-plating methods.
Staphylococcus aureus was confirmed on Baird Parker agar
plates ISO 6888-1(1999), which appeared as narrow white
margins surrounded by a clear halo zone, but Sal/monella
enterica counts were determined on XLD plates ISO 6579-
1(2018), with a black colony. Incubation was conducted for
30 minutes, inversion, and incubation at 37°C for 48&24
hours, respectively.

2.9. Assessment of the antibacterial activities of different
Sflour formulations, Chitosan 0.2% with Black Cumin seed
0il 0.1% of chilled chicken fillets.

Different flours from cereal and legumin were examined in-
vitro in chicken breast fillets for antibacterial activity against
artificial inoculated Staphylococcus aureus and Salmonella
enterica. They were categorized into five treatment groups:
control(wheat), CP, O, R, and SB. Chicken fillets samples of
CP, O, R, and Sb groups were blended directly with chitosan
0.2 ml/g, whereas the first group was blended with wheat
only as control. For artificial inoculation, chicken samples
were immersed in a 100 ml sterile peptone water 0.1%
solution containing a 24-hour-old culture of Staphylococcus
aureus (about 10° CFU/ml) (Kantachote et al., 2008). During
half an hour at an ambient temperature (25°C), it improves
bacterial adhesion and uptake of the inoculated bacteria
(Dubal et al., 2004). The infected specimens were kept in
sterile beakers at 30 & 2°C, where the initial bacterial load of
Staphylococcus aureus was determined before treatment.
Salmonella Enterica was similarly prepared using the same
protocol of (Elsheikh et al.,2025). On Oxford agar,
Salmonella was plated at 37 °C for 24 hours, and colonies in
Trypticase soy broth were cultured., cells were centrifuged
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and suspended in saline for a bacterial solution generation,
achieving approximately 10° CFU/mL. Each group received
2 mL of'the Salmonella culture per 100 g of chicken cultured
overnight at 37°C and sequentially diluted to 10° CFU/mL.
After that, 10 g of each group was moved to a sterile glass
flask (125 mL, rubber closure). Three glasses (three
replicates) from every single treatment were distributed at
random to the six checkpoints (0, 3, 6, 9, 12, and 15) days
further treatment) and then chilledat 4 + 1 °C in the
incubator (Binder, BINDER GmbH, Tuttlingen, Germany).
For Biocompatible different flour formulations, Chitosan
0.2% with Black Cumin seed oil 0.1%, antibacterial
properties investigations, 10 g of the infected chicken fillet
samples were blended for sixty seconds in a sterile
stomacher bag with 90 mL of sterile distilled water
(Stomacher 400 R, Seward, UK). After homogenization and
serial dilutions, 100 pL was applied to Baird parker and
XLD agar plates to count Staphylococcus aureus and
Salmonella Enterica, counting colonies throughout 37 +2°C
after 48 and 24 hours.

2.10. Statistical analyses

Analyzed data was performed with SPSS Version 22. (SPSS
Inc., Chicago, Illinois, USA). The fortified groups: control
(wheat only), CP (Chickpea), O (Oat), R (Rice) and SB
(Soybean) over chilling check point (0, 3, 6, 9, 12, and 15)
days. Comparable statistical methods were applied to
evaluate the bacteriological, antioxidant, and pH properties
of chicken breast fillets. The outcomes are presented along
with their averages and the overall standard errors of those
averages. The statistical model utilized one-way ANOVA
and one Tukey’s b multiple comparison test to measure the
effectiveness of various flour formulation and their different
scales in relation to control, as well as to evaluate distinct
monitoring point averages within the same group. Notable
differences were identified with a p-value below 0.05.

4. RESULTS

The different flour coat treatments, their activity on the
keeping quality parameters, and selected food pathogens of
chilled chicken fillets over 15 chilling days, rather than the
control, are illustrated in Tables 1 and 2. The effects of
different flour coats were assessed, with a p-value of less
than 0.05. Significant differences were found in the
interaction between treatments and storage periods.

The control (wheat) chicken fillet samples in upward grades
spoiled after 6 days during the chilling period in pH
compared to the chicken fillet's pH after treatment with

different flours, remaining at borderline until the third day
of storage, then increasing in pH values until the 9" day of
storage, but in the O, R, and SB treatment groups, lower pH
values than the control group appeared on the 12 and 15%
days.

Regarding Table (1), the initial TBARS values appear to be
64.06 £ 2.06, 69 + 3, 63.77 £2.77, 75.27 + 3.27, and 61.68
+2.68 in C, Cp, O, R, and SB, then increased significantly
(p<.05)to 73 £2.08, 64.38 +2.38,85.15+3.15,94.5£3.5,
and 88.2 + 3.2 mg malonaldehyde/kg, respectively, at 15
days, leading to spoilage. All groups treated with flour
significantly increased (p < 0.05) in MDA values compared
to the control group.

Oxidation indicators MDA (nmol/mg) revealed that
different flours coated chicken fillet had a fixed effect
throughout the entire storage period, with a clearly rising
curve. Additionally, the Cp flour group appeared lower in
MDA (nmol/mg) values than other treated groups.

The bacteriological evidence and the longevity of chicken
fillets shelf life during the 15-day chilling experiment may
be affected by treatment scales, storage intervals, and
interactions that significantly affected (p < 0.05) all indices.
The flour modulation scales also retarded bacteriological
indices as (TBC) table (1), (Coliform Count, Staphylococcus
count) table (2), and experimental inoculation as
(Salmonella enterica, Staphylococcus aureus count) table
(2) from day 0 to day 15 of the storage period; this was
contrasted with the control (wheat) group (p < 0.05). For
quality investigation, all treated groups showed inhibition of
TBC below 6 logs CFU/g for 15 days post-treatment, while
the coliform count was at a level of less than 4 logs CFU/g
at 0 and 3 days, then increased above that over the course of
15 days. Cereal grain flour batters (oat, rice) in chicken fillet
showed significant differences (p < 0.05) in retardation of
Staphylococcus growth until the 15th day of chilling storage,
with counts ranging from 0.5 to 1 log CFU/g compared to
the control (wheat) group.

The results also explain the antimicrobial impact of different
flour battering scales over 15 days of chilling on
experimentally inoculated chicken fillet groups with
Staphylococcus aureus and Salmonella enterica compared to
control (wheat) chicken fillets. Appeared statistically
suppressed and completely eliminated to Staphylococcus
aureus and Salmonella Enterica when fortified with oat and
rice flours, respectively. (P < 0.05) on Staphylococcus
aureus and Salmonella enterica compared to other scales
and the control group Table (2).

Table 1: The effect of different flour treatments on the keeping quality of chilled chicken fillet samples (4 °C + 1 °C)

Time (Days)

parameter groups 0 3 6 9 12 15
Control 6.83£0.024¢ 6.77+£0.024° 6.910.07A% 6.89+0.02A% 7.0120.095° 7.9167+0.051754
Cp 6.45+0.085¢ 6.77+£0.0984¢ 6.9+0.06"° 6.67+0.0654 7.47+0.124° 7.9867+0.03844"
pH (6] 6.55+0.015¢ 6.43+0.125¢ 6.94+0.04" 6.81£0.04/Pb 6.74+0.015¢ 6.9900+0.01000¢*
R 6.57+0.10%° 6.53+0.047B° 6.98+0.014¢ 6.81£0.06"B 6.53+0.09< 6.8567+0.02963P*
SB 6.51+0.028¢ 6.6533+0.041774bd 6.93+0.034° 6.93+0.044° 6.79+0.108Cb¢ 7.1167+0.034805
Control 64.06+2.06° 50.88+1.88¢¢ 64.21+£2.21¢ 73.21+£2.21 107.91+2.9142 73.08+2.08<°
Cp 69+3ABab 63.5442.548° 73.1843.184A8B0 76.04+3.045¢ 71.65+2.65%° 64.38+2.385°
¢} 63.77£2.77%¢ 85.41+3.414 72.13£3.13AB%  83.33+3.33ABCd 79 96+2.965C 85.15+3.15%
MDA (nmol/mg) R 75.27+3.274% 72.9167+2.91667% 81.54+3.54A% 94.79+3.7942 87.23+3.23B® 94.50+3.504
SB 61.68+2.685° 68.7500+2.750005° 83.63+3.634 87.5+3.5001B 87.23+3.23% 88.26+3.26*
Control 2.26+0.17°° 3.25542.3014° 4.71£3.30™ 4.60+4P 4.54+3.69% 4.51:+4.437%0
CP 0.17+0.008¢ 3.01x1.47% 5.21+3.398° 5.66+4.3042 4.17+3.69M 4.84+4.00"°
(6] 0.39+0.005 2.09+1.176% 3.62+£2.301% 5.09+5.025 5.97+5.814¢ 5.59+5.434
TBC R 0.008¢ 1.54+1.176% 5.37+3.174 5.26+3.69%° 4.84%¢ 4.87+4.394¢
SB 0.17+0.005¢ 2.41£1.00° 5.01+3.30% 5.74+4.004¢ 4.95:+4.007 5.63+5.38A®

Control(C) Wheat only, Chickpea (CP), Oat (O)Oat, Rice(R) and Soybean (SB). Chroma color intensity, pH, TBA (MDA, Malondialdehyde) and TBC total bacterial
count, SEM standard error of the mean, Different small letters within the row show significant changes across chilling times (p < 0.05), while different capital
letters within the column indicate significant differences between treatments. TBC not more than 10° cfu\ g sample and TBA not more than 0.9 mg MDA\Kg, (9x
10% (nmol/mg) sample (chicken fillet) according to (EOS, 1651, 2019) , (nmol/mg) stands for nanomoles per milligram.
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Table 2: The effect of different flour treatments on viability of Coliform Count, Staphylococcus Count and inoculated Staphylococcus aureus, Salmonellae (log

CFU/g) in chilled chicken fillet, (4° C+1°C)

Time (Days)

Bacterial spp. groups 0 3 6 9 12 15
Control 0.390.004¢ 2.47+£1.72%¢ 4.99+3.30% 5.81+4.65%° 6.11£5.045 6.21+5.33P
Coliform Count Cp 0.00+0.004° 2.30-41.44ABCb 4.45+3.36™ 6.29+4.5482 6.16+5.685 6.350+£5.794B
[§) 0.00Ad 2.19+1.428¢d 4.90+3.00" 6.07+4.39% 6.31=4.697B0 6.42+4.907B2
R 0.39+0.17A4 2.39+1.1614B¢ 5.29+3.17%¢ 5.97+4.47"¢ 6.17+5.3180 6.28+5.33A82
SB 0.00:0.004¢ 2.12+1.06% 5.5143.174¢ 6.40+4.305° 6.42+4.39A% 6.47+5.3842
Staphylococcus Control 0.87+0.394¢ 2.4340.954 2.17£1.69%° 2.54+1.695 1.73+0.90A% 1.85+1.047%
Count Cp 10.004° 1.46+0.39 2.91+2.094¢ 1.69+1.30Cb 1.27+1.028% 1.32+1.09°
0o 0.008° 0.30+0.00™° 1.17+0.69% ND ND ND
R ND 1.32+0.77¢P2 1.39+0.695 ND 0.300.008° 0.87+0.00°
SB 0.7420.39AB¢ 2.12+1.04% ND 2.97£1.87A% 0.69+0.47% 0.00%¢
Staphylococcus C ND 1.491+£1.279% ND ND ND 0.5 £0.174b
aureus
CP 1 £0.004° 0.653+0.398< 1£0.00% 0.69+0.69<° ND 0.00+0.00"°
0 ND ND ND ND ND ND
R ND ND 0.17 £N0.00B ND ND 0.17 + 0.00P°
SB 0.69 + 0.474B¢ 0.17+0.008° ND ND ND ND
Salmonellae C 1.06x0.174¢ 0.30£0.00< 2.21+1.514 1.91£1.34A0 ND ND
Count
Cp 0.00:0.005° 1.13+0.00¢* ND 0.30 + 0.00° ND ND
¢} ND ND 0.69+0.695 0.47+0.0052 0.30 = 0.004 ND
R ND ND ND ND ND ND
SB 0.47+0.305° 1.70+£0.6 A* ND 1.31+0.818° 1.33£1.134° ND

Control(C) Wheat only, Chickpea (CP), Oat (O)Oat, Rice(R) and Soybean (SB). TBC total bacterial count, Coliform count, Staphylococcus, Staphylococcus aureus
and Salmonellae, ND mean not detected, SEM standard error of the mean; Different small letters within the row show significant changes across chilling times (p
< 0.05), while different capital letters within the column indicate significant differences between treatments. S.aureus count less than 10% cfu \ g sample (chicken

fillet) according to (EOS, 1651,2019).

4. DISCUSSION

The spoilage in meat and meat products was commonly
detected by microbiological analysis; additionally, the
chemical changes may measure by the association of the
growth of specific spoilage organisms (Dainty et al., 1996).
The effectiveness of black seed extract has not been
extensively researched in meat, but it has antioxidant
potency to protect meat products from oxidation. Muzolf-
Panek et al. (2020) reported that the bacteriological quality
of chicken meat treated with black seed extract was
maintained. Additionally, the color of the samples changed
consequently, and meat pH was stabilized.

Ni et al. (2021) found that chitosan-related compounds
exhibited limited antimicrobial activity with possible
packaging applications. Thus, blending natural compounds
and chitosan to form a coating structure via crosslinking
seems to be a favorable alternative against the food
poisoning microorganisms of greatest concern in meat,
which are Staphylococcus aureus, Salmonella, and
enteropathogenic E. coli (El-Kewaiey et al., 2015).

pH value is a valuable chemical factor because of its effect
on shelf life and other quality parameters, such as water
holding capacity, color, and texture of meat and meat
products (Abd El-Qader et al., 2004). Verma et al. (2012)
found the higher pH of the samples in O, R, and SB (pH
6.50) and chickpea flour (pH 6.4) on the zero-day due to
their slight alkalinity. The samples coated with flours
showed a reduction in pH due to the correlation between the
edible protein and coating storage time. Adegoke et al.
(2022) mentioned with Krol et al. (2017) that the protein of
the edible coating solution affects the pH of treated samples
and agreed with our results that the pH of the coated sample
decreased at a slower trend compared to the wheat control
samples, which is related to higher values of WHC in the
coated samples with flour than in the wheat control samples
and microbial growth during chilling storage.

Many microorganisms were found in meat, reflecting the
safety and longevity of the food and the extent of risk posed
to the consumers (Shakila et al., 2020). In this study the
results in table (1) illustrate an increase in the total bacterial
count in the control group but a decrease in the others till day
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3, but in the (O) group till day 6, then all groups became
higher than the control wheat one till the end of the
experiment. These results are in agreement with Pina-Pérez
et al. (2018), who reported that some herbs have shown
antimicrobial properties against food spoilage and
pathogens. On the other hand, natural herb oil that was added
to all treatment groups exhibits inhibition in microbial
growth. Also, Surkiewicz et al. (1967) reported that the
bacterial counts can decrease upon a dry batter composed of
flour.

The reason for increasing total bacterial counts and coliform
counts in coated flour groups may be attributed to chicken
fillets, processing environment, and food handlers as other
sources of contamination. Additionally, increasing the
carbohydrate in cereal flour and the incorporation of legume
flour, which is high in protein, in meat products showed high
microbial counts exceeding the acceptable limit (10° cfu/g
and 10* cfu) in chilled chicken fillet (EOS, 1651, 2019).
Phenols and phenolic compounds are known to have
antibacterial and antifungal properties, as reported by
Uwumarongie et al. (2007). Extensive studies reported that
some polyphenols had antimicrobial activity against a wide
spectrum of microorganisms (Pina Perez et al., 2017). The
two dominant phenolics in legumes specifically are
flavonoids and epicatechins (Khang et al., 2016; Pina-Pérez
et al,,2018). Chickpea (Cicer arietinum) can exhibit
antioxidant and antimicrobial activity (Kanatt et al., 2011).
Antimicrobial potential has also been associated with
peptides from legumes (AMPs), including a glucanase, a
chitinase, and a cyclophylin-like protein (Wong et al., 2010,
Malaguti et al, 2014), generally active against Gram-
positive bacteria such as Staphylococcus aureus and Gram-
negative bacteria such as Salmonellae Count (Barari et al.,
2015, Pina-Pérez et al.,2018). The composition, nature, and
origin of chickpeas affect their antimicrobial activity (Kan et
al.,, 2010) and their potency against S. aureus and E. coli
(Kanatt et al., 2011). Pina-Pérez et al. (2018) reported that
foodborne pathogen growth can be suppressed on solid
surfaces using soybean as a natural antimicrobial substance,
and it is used in industry nowadays for food packaging (Srey
et al,, 2013).
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Whole grains such as rice, wheat, and oats have bioactive
lectin compounds, which are healthy for humans (Van Buul
et al.,2014), which act as bacteriostatic rather than
bactericidal (Nair et al.,2013). However, it was determined
that 4. sativa oat flour had an impact on the growth of
selected microbial strains, resulting in higher phenolic and
flavonoid content, depending on its composition, and found
that all samples coated by oat flour showed a greater
bactericidal effect against Staphylococcus aureus than
Salmonella enterica bacterial strains (Hamad et al., 2020).

Regarding chicken fillet coated with rice flour, it had a
bactericidal effect and eliminated more Salmonella than
other coating materials. Hossain et al. 2016 reported that rice
bran is a collection of numerous bioactive components, had
public health and veterinary nutritionists, and found that the
dietary supplementation of rice bran made greater mucosal
protection against enteric infections in people and animals.

5.CONCLUSIONS

The current research examined the inhibition of S. aureus
and Salmonella in various flour coatings mixed with 0.2%
chitosan and black cumin seed oil compositions in chicken
fillets stored at 4°C. The results indicate that cereal flours
(O, R) had an effective antibacterial method to reduce and
climinate S. aureus and Salmonella compared to other
flours. Additionally, this model defines validated processing
criteria that ensure the safety and longevity of chicken fillet
samples.
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