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Abstract
A well-balanced diet requires essential vitamins, minerals, high protein, and essential amino acids, such as those found in camel meat. A total
of 50 camel carcasses, weighing 25 kg, were obtained, with 500g samples collected from various retail markets in Jeddah city. Bacterial
isolations, including Escherichia coli, Staphylococcus aureus, Salmonella sp, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Hafnia
alvei, were carried out using bacteriological plating, microscopic inspection, and serological testing. The camel samples' bacterial profiles
revealed the presence of Staphylococcus spp. in approximately 70% and 40% of the analyzed samples, respectively. Positive aerobic bacteria
constituted 50% of the entire camel samples. Only 2 out of 50 camel samples (5%) tested positive for Pseudomonas spp. All camel meat
samples met the microbiological criteria for food (GSO 1016/2015) and were deemed safe for human consumption. This research offers
promising solutions to combat E. coli, Staphylococcus aureus, Staphylococcus saprophyticus, Pseudomonas aeruginosa, Klebsiella
pneumoniae, and Hafnia alvei contamination in meat products.

Keywords: Staphylococcus aureus, Staphylococcus saprophyticus, Pseudomonas aeruginosa, Klebsiella pneumoniae, Hafnia alvei, PCR
detection.

1. Introduction
Meat is one of the most favorable food items for people around the world due to it delicious taste and aroma

with variety of dishes and products which prepared by meat, in addition to its richness of essential proteins,
minerals and vitamins [1]. Generally speaking, beef, poultry, chevon, and camel meat are some of the many
varieties of meat that are frequently consumed in Islamic countries. Due to its high-quality protein and less fat,
lower calories, and lower cholesterol levels than other animal meats, camel meat is one of the healthiest meat
kinds from the standpoint of health and nutritional value [2].
Camel flesh contains between 20 and 23% protein, which considered as one of the excellent sources of protein in
diet[3]. On the other side fat content in Camel meat about (1.51%) with lower cholesterol level (57.56 mg/100 g)
which scored significantly lower results when comparing withbeef (6.83%) and mutton (4.56%) fat and (74.5
mg/100 g) beef cholesterol[4-6].

As a result, camel meat can become a popular type of meat all over the world despite the fact that eating
meat has a detrimental impact on human health due to the large level of saturated fat content. Furthermore, camel
meat consumption has additional benefits due to the high amount of polyunsaturated fatty acids and low
cholesterol [7].
According to Ulmer et al. [8] camel shoulder muscles contain the following amounts of minerals and vitamins
per 100 g: calcium 6.5 g, magnesium 23.6 g, potassium 293 g, sodium 58.2 g, zinc 3.4 g, iron 2.1 g, copper 0.2 g,
thiamine 0.12 g, riboflavin 0.18 g, pyridoxine 0.25 g, and alpha-tocopherol 0.61 g. The researchers discovered
that camel meat has a high iron level (45.5 mg/100 g), compared to beef (1.8 mg/100 g), mutton (4.05 mg/100 g),
and chicken (0.4 mg/100 g). Vitamin C, B3, B6, B12, D, and E are far more abundant in camel meat than in beef,
mutton, and fowl [6].

There are many different types of foodborne diseases, and they continue to seriously harm people's health
everywhere in the world. Many different microorganisms that are transmitted through food are the cause of
human diseases. Microbes are present. (Escherichia coli(E. coli), Staphylococcus aureus and Staphylococcus
saprophyticus) in food poses food poisoning problem [9].Foodborne infections caused by consuming
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contaminated food are becoming more common around the world. E. coli, Staphylococcusaureus,
Staphylococcussaprophyticus, Klebsiellapneumoniae, Pseudomonas aeruginosa, and Hafnia alvei are examples of
foodborne illnesses [10]. Food poisoning is a general word that refers to a number of unpleasant conditions. It is
also sometimes referred to as foodborne illness or illness brought on by eating contaminated food. The majority
of physical signs of food poisoning include nausea, vomiting, watery diarrhea (sometimes bloody), stomach
cramps, fever, and other symptoms.These illnesses often last a few hours to several days and might manifest as
mild to severe instances [11-13].

Additionally, microbial growth can develop inside of a person's body (food infection), generate toxins (food
intoxication), or grow inside of a person's body (food poisoning) and release toxins (food toxico-infection) [14].
The purpose of meat hygiene practices is to avoid the spread of disease to humans and to provide them with safe
whole-animal meat for eating, especially now that meat is regarded as a necessary food and a type of high-quality
animal protein [15].
Although Arabian Consuming Camel meat more than other nations but there is shortage in studies which concern
with microbial evaluation of Camel meat therefore this study aimed to Microbial evaluation and molecular
identification of microorganisms isolated from camel meat sold in Jeddah markets.
2. Experimental
2.1. Collection and Preparation of Samples (Figure 1)
Fifty camel carcasses totaling 25 kg of camel samples were obtained; 500g of each sample was acquired from a
different retail market in Jeddah city. Sterile technique was carefully observed during sample collection. Samples
were gathered and sent right away to the microbiology postgraduate lab at the University of Jeddah's College of
Science in pre-chilled, insulated containers with frozen packs. As demonstrated in the table below, all samples
were made in accordance with the method advised by APHA [16]. Each sample was combined with 9 ml of
sterile buffered peptone water 0.1% under aseptic conditions, and the mixture was then homogenized to create a
dilution (1/10).

2.2. Isolation of Aerobic and Anaerobic Colony Count
Spread the inoculum over the surface of the agar using a glass spreader using the spread plate method to
determine the aerobic colony count, the plates should be incubated for 48 h at 37°C in an anaerobic jar (Gaspak +
anaerobic system) after solidification for anaerobic counts. count the colonies on dishes containing 30–300
colonies and record the results every dilution counted. The 10-fold reduced inoculation volume should be taken
into consideration by multiplying final values by 10 (ten). CFU/g is used to express results.Isolation of total E.
coli usingEosin methylene blue agarafter 30 - 35 °C for 24 h.incubation the colonies appeared as a green metallic
luster which counted. While the intestinal air colonies are pink/orange in color with darker centers. Isolated
typical colonies or colonies most likely to be E. coli were subjected to further identification by microscopic
examination and biochemical tests including Indole (+), methyl red (+), Voges-Proskauer (-) and Citrate (-) [17].

K. pneumoniae colonies on Eosin-methylene blue (EMB) agar medium(Techno Pharmchem, Vardhman City
Center, New Delhi, India)varies from pink to purple, grew, when incubated at 37°C/24 h, then isolate colony was
found using Gram's staining, colony characteristics, and biochemical assays. Indole negative (-ve), Methyl red
negative (-ve), Voges Proskauer test positive (+ve), citrate utilization tests positive (+ve), fermentation test (+ve),
catalase (+ve), and oxidase test were the biochemical test features that were detected (-ve)[18].
P. aeruginosa colonies are colorless indicating lack of fermentation on EMB and incubated at 35 °C within 48 h.
Identification by biochemical tests as following; oxidase (+ve) however, some strain particularly the mucoid ones
display a slow oxidase reaction and Catalase (+ve),indole (-ve), citrate (+ve), urease (-ve), nitrate Reduction
(+ve)Methyl red negative (-ve) and Voges Proskauer test (-ve) [19]. While, Hafnia alvei incubated at 35 °C
within 48 h on EMB appeared as colorless colonies with the following characters biochemically; Citrate positive
(+ve), Flagella flagellated, Catalase positive (+ve), Indole Negative (-ve), Motility Motile, MR (Methyl Red)
Variable, Gram Staining Negative (-ve), Positive (+ve) Nitrate Reduction, Oxidative Fermentative Fermentation
Shap Rod, Spore Non-Sporing, Oxidase Negative (-ve), Pigment Negative (-ve), and Urease Negative (-ve).

2.3. Isolation and identification of S. aureus andS. saprophyticus according to ISO [20]
Using mannitol salt agar(MSA Medium)(Techno Pharmchem, Vardhman City Center, New Delhi, India)and
incubate the plates at 30°C in an inverted position for 24 to 48 h, the orange colonies represent S. saprophyticus,
five typical colonies were selected on nutrient agar slant for additional confirmation. Suspected yellow colonies
with yellow zones were counted to achieve the total S. aureus count. Biochemical assays were used to further
identify isolated typical colonies or coloniesS. aureus (coagulase +ve) or other bacterial species (coagulase -ve)
like, S.saprophyticus.
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E. coli metallic green sheen on EMBagar Yellow colonies of S. aureus, ferments MSA agar

Staphylococcus saprophyticusnon mannitol fermenter
on MSA agar

Lactose fermenting pink,K. pneumoniae on EMB agar

Pseudomonas aeruginosa, non-lactose fermenter Hafnia alvei on EMB agar

Figure 1. Appearance of different isolated microorganisms

2.4. Serological Identification: Nucleic Acid Isolation
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According to the manufacturing process, the samples were isolated using the "Quick-DNATM Fungal/Bacterial
Miniprep" kit from Zymo research (cat. no. D6005) [21].
Polymerase chain reaction: the primer sequences used for the PCR were 27 Forward (5'-
AGAGTTTGATCMTGGCTCAG-3')and 1492 Reverse (5'-TACGGYTACCTTGTTACGACTT -3') and were
made with DreamTaq Green PCR Master Mix (2X) (cat# K1081). With a total volume of 25 µl, the procedure is
carried out as following; denaturation at 95°C/30 Sec.,followed by annealing at 58°C/ 30Sec and extension
performed at 72°C/90 min. then final extension performed at 72°C/7 min and holding at 4°C until using [22].
Primer design (Table 1): Using the MegAlign tool, relevant 16S rDNA sequences from the GenBank database
were aligned (DNASTAR Inc., Madison, Wis.). Putative genus- and species-specific primers were created based
on this alignment [22].
Gel Electrophoresis: Verification of the PCR amplification product's quality and size is done using agarose gel
electrophoresis. Utilizing Ultrapure Agarose from Cleaver Scientific and 1X TBE buffer, a 2% gel is created and
stained with Safe DNA Stain (Invitrogen, California USA). Each gel well was filled with 4 µl of PCR product.
Alongside the samples, a DNA ladder (100-1000) from molecule one was run for 30 minat 100 mV. Using a UV
trans-illuminator called the Gel Doc system imager, DNA fragments were seen.
PCR Purification: ExoSAP-ITTM was used to purify the amplified DNA. Mix 5 l of PCR reaction product and
2 µl of ExoSAPITTM in accordance with the manufacturing protocol. The remaining primers and nucleotides
should then be incubated for 15 min at 37°C before being incubated at 80°C for 15 min to inactivate the ExoSAP-
ITTM reagent.
Cycle sequencing PCR: the PCR reaction for cycle sequencing was performed using the BigDye Terminator
v3.1 Cycle Sequencing kit (Life Technologies, USA).
Cycle sequencing PCR: Using BigDye X Terminator, the cycle sequencing purification was carried out (Applied
Biosystem, USA).
Sequencing Platform: SeqStudio(Life Technologies, USA) was used for sequencing, and it was run after a
medium module.
Sequence Alignment: Sequence analysis by SNapGene version 6.0.2 and extract Fasta format and alignment
through an online tool NCBI blast.

Table 1. Serological identification

Description Sequencing primer

E. coli
>F5_S024-2-27F_2_20220403_124143

GGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTG

GGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTA

Staphylococcus
aureus

>E5_S024-2-27F_2_20220403_124195

TTTGTCACCTTCGACGGCTAGCTCCATAAATGGTTACTCCACCGGCTTCGGGTGTTACAAA

CTCTCGTGGTGTGACGGGCGGTGTGTACAAGACCCGGGAACGTATTCACCGTAGCATGCT

GATCTACGATTACTAGCGATTCCAGCTTCATGTAGTCGA

Staphylococcus
saprophyticus

>B2_S024-4-27F_2_20220403_124459

GTCACCGGCAGTCAACCTAGAGTGCCCAACTTAATGATGGCAACTAAGCTTAAGGGTTGC

GCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCAC

CTGTCACT

Klebsiella
pneumonia

>F6_S024-2-27F_2_20220403_124143

CTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT

GGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTA

CTTTCAG

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1280
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Pseudomonas
aeruginosa

>G5_S024-3-27F_3_20220403_124144

CAGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT

TGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATT

GTAAAGCA

Hafnia alvei

>F2_S024-2-27F_2_20220403_124143

GTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACC

GCATGACGTCTTCGGACCAAAGTGGGGGACCTTCGGGCCTCACGCCATCAGATGTGCCCA

GATGGGAT

2.5. Statistical analysis

Every value is displayed as a mean with standard error. The statistical analysis for this study was
performed using (SPSS16). Data were analyzed using the one-way analysis of variance approach
(ANOVA test). The significant differences (P˂0.05).

3. Results
3.1. Statistical Analysis of Different types of microorganisms in Camel Samples

Bacteriological profile of the camel samples revealed the positive aerobic bacteria were about 50/50 (100%) of
the total camel sample same result detected in case of Anaerobic, while Enterobacteriaceaspp.and Staphylococcus
spp.count were about (70%), (40%) respectively while only about 2/50 (5%) of tested camel sample were have
Pseudomonas spp.

Statistical analysis for different types of micro-organisms (CFU/g) in the minced camel samples discussed on
Table (2) were; the total aerobic counts reported about; 9.0 ×102, 20.5 ×104, 4.2×104 ±1.7×104as minimum,
maximum, mean ±SE values respectively while, about; In the instance of the total anaerobic count, the minimum,
maximum, mean, and standard error of the mean values were found to be 1.0 ×103, 1.9 ×105, 3.8 ×104, and 1.5
×104, respectively.Enterobacteriaceaspp. showed about; 1.06×104, 4.3 ×104, 2.9×104±4.5×103as minimum,
maximum, mean ±SE values respectively while, about;1.6×104, 3.3×104, 2.5×104±2.4×103were detected as
minimum, maximum, mean ±SE values respectively in case of Staphylococcus spp. counts.

Table 2. Statistical analysis for different types of microorganisms (CFU/g) in Camel samples

3.2. Comparison with microbiological criteria for foodstuffs

The permitted level for various meat products falls between 5 ×105 and 5× 106CFU/g, as per Saudi Arabia's
microbiological requirements for foodstuffs. All samples should be free of any foodborne pathogens in the case
of total aerobic count and anaerobic, 102 -103 CFU/g in the case of Enterobacteriacae, and 102 -103CFU/g in the
case of Staphylococcus.
Comparison with the microbiological standards for food, as seen in Figure (2), revealed that all of the camel meat
samples examined were acceptable for human consumption.

Micro-organisms Minimum Maximum Mean SE±

Aerobic count 9.00 ×102 20.5 ×104 4.2×104 1.7 × 104

Anaerobic count 1.00 ×103 1.90×105 3.8×104 1.5 × 104

Enterobacteriacaespp. 1.06 ×104 4.30×104 2.9×104 4.5 × 103

Staphylococcus spp. 1.60 ×104 3.30 ×104 2.5×104 2.4× 103
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Figure 2. Comparison with microbiological criteria for foodstuffs

3.3. Molecular Identification of isolated microorganism:

Figure (3) show that thePCR identification was as following; E. coli, Staphylococcussaprophyticus,
Staphylococcus aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Hafnia alveiwere 2/12 (16.6%) for all
microorganisms.

phylogenetic molecular tree of Escherichiacoliisolate and most relate genera

phylogenetic molecular tree of S. aureus isolates and most relate genera

phylogenetic molecular tree of S. saprophyticus isolate and most relate genera
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phylogenetic molecular tree of K. pneumoniae isolate and most relate genera

phylogenetic molecular tree of Pseudomonas aeruginosa isolate and most relate genera

phylogenetic molecular tree of Hafnia alveiisolates and most relate genera

Figure 3.Molecular Identification of isolated microorganism

4. Discussion

Camel meat has been the most neglected animal as the meat source over the years whether its richness in
nutrient elements specially protein [23-24]. This neglection not including the study of the nutritious compounds
only but including the microbiological profile also [25-26].

Bacteriological analysis of the camel samples showed that the positive aerobic bacteria made up around
50%(100%) of the whole camel sample, while only about70%,40%, and 2/50(5%), respectively, of the tested
camel samples contained Staphylococcus spp. and Pseudomonas spp., respectively. of the camel samples
revealed; the positive aerobic bacteria were about 50/50 (100%) of the total camel sample same result detected in
case of Anaerobic, Enterobacteriaceaspp. count while, only about (70%), (40%) of tested camel sample have
Staphylococcus spp. while only about 2/50 (5%) of tested camel sample were have Pseudomonas spp. Statistical
analysis for Different Types of Micro-organisms (CFU/g) in the minced camel samples were; the total aerobic
counts reported about; 9.0 ×102, 20.5 ×104, 4.2×104 ±1.7×104 as minimum, maximum, mean ±SE values
respectively while, about; 1.0 ×103, 1.9×105, 3.8×104 ± 1.5×104were detected as minimum, maximum, mean ±SE
values respectively in case of total anaerobic count. Enterobacteriaceaspp. showed about; 1.06×104, 4.3 ×104,
2.9×104±4.5×103as minimum, maximum, mean ±SE values respectively while, about;1.6×104, 3.3×104, 2.5×104
±2.4×103 were detected as minimum, maximum, mean ±SE values respectively in case of Staphylococcus spp.
counts. Comparison with microbiological criteria for foodstuffs [27]declared that; all tested camel meat samples
were within permissible limit and fit for human consumption. PCR identification mentioned in table and figure
(4.1.4) were as following; E. coli, Staphylococcussaprophyticus, Staphylococcus aureus, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Hafnia alveiwere 2/12 (16.6%) for all microorganisms.
The abattoir and butcheries' internal sanitary conditions have always been gauged by the overall viable count.
Hassen et al. [1] found a higher result when they examined Ethiopian camel meat samples and discovered
4.67.017 log10CFU/g aerobic plate counts. Poor handling and hygiene methods that caused cross contamination
and recontamination of meat were blamed for the increased Activated Protein C (APC)APCs found in this study
[28]. The APC values from the meat samples in the neighborhood butcheries, however, were higher than those
from abattoirs but lower than the recommended amount of fewer than 6.00 log10CFU /g/cm2 recommended by
the International Commission on Microbiological Specifications for Foods (ICMSF, the Commission). A high
microbe count that is greater than 7.00 Log CFU/g of Total Plate Count (TPC) is a signof meat deterioration and
significant health risks. Meat hygiene must be rapidly improved because the total plate count for raw meat
surpassing 5 log10 CFU/g was unacceptable [29].

https://diapharma.com/resources/activated-protein-c-apc-and-factor-v-leiden/
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https://diapharma.com/resources/activated-protein-c-apc-and-factor-v-leiden/
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The 60% of the samples in this investigation showed APC levels greater than 5 log10CFU/g, which is a sign of
severely infected meat. The butcheries house's significantly higher mean APCs than the abattoirs indicate that
meat is handled in an excessively unhygienic manner, that storage and transportation conditions are of lower
quality, and that the butcheries house provides an environment that is conducive to the growth of aerobic bacteria.
The current study's findings are significantly more polluted than those from Al-Dughaymand Yassein[30]. Our
research found that the surface camel carcasses had mean aerobic plate counts of 4x103, 5x103 and 6.2x103
CFU/cm2, respectively, before skinning, after skinning, and after preparation and stamping. The increased
amount of aerobic plate count seen in this study is consistent with other studies [31].

This study's outcome was less favorable than E. coli was found in fresh meat from the abattoir and (22.2%)
butchers in Mekele, Ethiopia, according to Haileselassie et al. [32] research. E. coli contamination rates from
raw meat were high at the butchers (38.2%) and the abattoir (55.9%)[33]. These results complementMohammed,
et al. [6] conclusion that E. coli was isolated from staff members' hands at the butcher shop and the abattoir in
Ethiopia, respectively, in percentages of 46.2% and 52.6%. Higher results were reported by Sternišaet al. [34].
who examined 80 camel meat carcasses from Egyptian abattoirs and found that the mean Enterobacteriaceae
counts were around (9.77x107;3.44 x107), higher rates of Klebsiella pnumoniae (35%), and approximately 5% of
E. coli isolates. Almost same outcomes were reported by Wie, [35]. From 68 samples of camel meat, Hassen et
al.[1] evaluated the hygienic practices used in Ethiopia for handling raw camel meat. S. aureus, E. coli, and
Salmonella spp. were found in 12 (35.3%), 16 (47%) and 8 (23.5%) of the raw camel meat samples, and in 19
(55.9%), 22 (64.7%) and 10 (29.4%) of the butcheries, respectively. On the other hand, Babiker et al. [36].
established that camel carcasses in a slaughterhouse in Sudan were contaminated with microorganisms.
Pseudomonas spp. (18.69%) had the highest TBC and Salmonella spp. (1.62%) had the lowest. The TBC varied
from 12 x 103cfu/ml to 1, 2 x103CFU/ml.
Alebieet al.[37]found about Staphylococcus aureus (8.7%), Escherichia coli (6.52%),
Kebsiellapnumoniae(4.35%) from camel corpses in Ethiopia. This finding is less than that made public by
Regassa et al.[38]. and Suheir et al. [39] who discovered a prevalence of 36.87% and 39.4% in camel herds in
Ethiopia and Sudan, respectively.This result agrees with the findings ofMengistu et al. [40]. which is 9.6% and
2.1%, for E. coli, Klebsiella pnumoniae respectively. Another study performed by Osman et al. [41]. Using PCR
to identify Pseudomonas species, it was discovered that 10/100 samples of Egyptian camel flesh contained
Pseudomonas species, with Pseudomonas aeruginosa accounting for 8/10 and Pseudomonasfluorescens for 2%.
In addition to being resistant to four to eight different classes—four to six different antibiotics—the isolates were
also multidrug resistant.

Gram-negative bacillus Hafnia alvei is a member of the Enterobacter ales order's newly proposed
Hafniaceaefamily [42-43]. H. alvei can be found in a variety of natural settings, including fish farms, rivers, and
streams that have been contaminated [44]. This bacterium is also common in the digestive tract of many
animals[26]. Several animal species, including mammals, fish, birds, and insects, have been thought to be
susceptible to some H. alvei strains, which are considered opportunistic pathogens [45], and are also suspected to
cause a variety of disorders in humans [46]. According to taxonomic identification, several H. alvei strains were
related species' strains of Escherichia, Citrobacter, Salmonella, and Serratia [47-48].All systems were used to
identify strains of H. alvei isolated from food with satisfactory results [49-50]. It's significant because some H.
alvei strains found in various foods contain genes for toxins like the verodoxin and the heat-stable E. coli toxin. H.
alveiinclude verodoxins, as demonstrated by in vitro studies against a tissue culture cell line made from monkey
kidney epithelial cells[51]. H. alvei was also listed among the microorganisms that contribute favorably to food
fermentations, and in some circumstances, it appears to play a significant role in food spoiling[52].

5. Conclusion

The presence of bacterial pathogens in camel meat poses a significant risk to consumers, as these pathogens can
thrive and reproduce under favorable conditions. The growth of bacteria on meat surfaces can lead to a decline in
product quality and potential health hazards. In addition to being a rich source of protein and essential amino
acids, camel meat should also contain vitamins and minerals such as vitamin B, vitamin A, zinc, and iron to
provide a complete diet. The isolation and identification of bacterial pathogens, including E. coli, Staphylococcus
aureus, Salmonella sp, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Hafnia alvei, were carried out using
bacteriological plating, microscopic inspection, and serological testing. The camel meat samples analyzed
showed the presence of Staphylococcus spp. in approximately 70% and 40% of the samples, respectively.
Positive aerobic bacteria accounted for around 50% of the entire sample, while only 5% of the samples tested
positive for Pseudomonas spp. The microbiological criteria for food were met by all camel meat samples,
indicating their suitability for human consumption. To combat the presence of bacterial pathogens such as E. coli,

https://diapharma.com/resources/activated-protein-c-apc-and-factor-v-leiden/
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Staphylococcus aureus, Staphylococcus saprophyticus, Pseudomonas aeruginosa, Klebsiella pneumoniae, and
Hafnia alvei, the use of Arabic gum extracts was investigated as a potential solution.
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