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ABSTRACT

Street-vended foods are widely consumed because of their appealing taste, reasonable price,
and convenience, but present a high risk of contamination with Staphylococcus aureus, one of the
leading causes of food poisoning worldwide. This study aimed to investigate the occurrence of S.
aureus in 40 street food samples, their antibiotic-resistant status, and their enterotoxigenic genes.
The results showed that 12.5% of food samples were positive for S. aureus and 7.5% for Methicillin-
resistant S. aureus. Antibiotic susceptibility test revealed that 31/31 isolates were resistant to at least
one of the tested antibiotics, including penicillin, gentamicin, cefoxitin, clarithromycin, and
tetracycline. Multidrug-resistant S. aureus accounted for 45.2% of all isolates. Enterotoxin genes,
including sea and seb, were detected at low percentages. One strain (namely BTT6) derived from
mixed rice paper was identified as Methicillin-resistant S. aureus with the seb gene. The results
indicated that the tested street foods became a public health hazard because of a high prevalence of
antibiotic-resistant S. aureus, especially multidrug-resistant S. aureus.

Keywords: antibiotic resistance; MRSA; multidrug resistant; Staphylococcus aureus;
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1.  Introduction

S. aureus is a well-known food-borne pathogen, producing various enterotoxins;
among the most popular enterotoxins are staphylococcal enterotoxin (SE) A and SEB (Mejia
et al., 2021). The latter is a superantigen, which can activate T-cells and macrophages with
massive cytokine production and escalation of endotoxin shock (Krakauer, 2019). S. aureus
can grow and produce enterotoxin in many foods, including milk, meat, meat products, dairy
products, and ready-to-eat food (Lim et al., 2023). Remarkably, S. aureus is resistant to many
antibiotics, which threatens community health since antibiotic-resistant genes can be
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transferred among bacterial strains (Mejia et al., 2021).

Vietnamese street foods are diverse in terms of dishes, in which some street foods are
attractive not only by taste but also by the diversity of nutritional groups, consisting of meat,
vegetables, and starch. Such street foods are a favorable breakfast or snack for people of all
ages since they provide people with affordable and convenient meals. Although Vietnam has
published a number of regulations aimed at enhancing hygiene and safety practices for street
food, there are still gaps between the government’s regulatory requirements and the
compliance of street food sellers. As a result, street foods are reported to be a significant
source of food-borne pathogens, including S. aureus, because they are prepared, stored, and
sold with poor hygiene (Huynh et al., 2022). When contaminated with various bacteria, the
food becomes the environment that enables the horizontal transfer of antibiotic-resistant
genes among pathogenic bacteria (Urban-Chmiel et al., 2022).

To our best knowledge, limited research has been done on S. aureus, their antibiotic
resistance, and their enterotoxin genes in street foods in Ho Chi Minh City, Vietnam.
Especially, a few studies have reported on the antibiotic-resistant status of S. aureus derived
from food in Ho Chi Minh City. Besides, ready-to-eat food was highly consumed in Ho Chi
Minh City. Therefore, this study was carried out to detect S. aureus in street food samples,
their antibiotic-resistant status, and their enterotoxigenic genes.

2.  Materials and methods
2.1. Materials

A total of 40 Vietnamese street food samples, including 10 samples of “banh trang
tron” (BTT), 10 samples of “banh ust” (BU), 10 samples of “banh mi thit” (BMT), and 10
samples of “x061 man” (XM), were randomly purchased from street vendors in District 5,
Ho Chi Minh City, Vietnam in October 2021. Samples were collected in sterile containers,
stored at 4°C until examined.

2.2. Methods
2.2.1. Bacterial isolation

S. aureus from food samples was isolated and identified as the reported method
(Tallent et al., 2020) with slight modifications. A volume of 225 mL of buffered peptone
water (Merck, Darmstadt, Germany) and 25 g of each sample were added to a sterile
Stomacher bag (Seward, England). Next, the sample was homogenized in a stomacher
(Seward, England) at 200 rpm for 5 min. Then, the sample was serially diluted 10 times by
sterile buffered peptone water, and 1 mL of various dilutions was equitably distributed to 3
plates and spread on Baird-Parker agar (Merck, Darmstadt, Germany) with egg yolk tellurite
(Merck, Darmstadt, Germany). The plates were incubated at 35 + 2°C for 24 h. The presence
of S. aureus was confirmed by colony morphology, Gram stain, and biochemical tests,
including mannitol fermentation, catalase test, and coagulase test.
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2.2.2. Biochemical tests

For the mannitol fermentation test, bacterial isolates were cultured in phenol red
carbohydrate broth (peptone 10 g, sodium chloride 5 g, beef extract 1 g, phenol red 0.018 g,
mannitol 10 g, distilled water 1,000 ml) for 18 to 24 h. Mannitol fermentation positive
isolates were confirmed by the change of broth color from pink to yellow due to a decrease
in pH to 6.8 or less.

The catalase  test was carried out by the tube method. Bacteria were grown on brain
heart infusion (BHI) agar plate for 18-24 h. Then, a small amount of a bacterial colony was
collected using a sterile bamboo stick. Next, the stick was put in a test tube containing 2 mL
of 3% hydrogen peroxide. After that, the tube was placed against a black background, and
the immediate formation of bubbles at the end of the bamboo stick was observed. The
bacterial strain that caused immediate bubble formation was considered a catalase-positive
strain. No bubbles formed, showing that the strain was negative for catalase (Weldeselassie
et al., 2020).

The coagulase test was detected by the tube method. Bacteria were cultured in test
tubes containing 5 mL of BHI (brain heart infusion) broth for 18-24 h. Lyophilized rabbit
plasma (BD BBL™, United States) was transferred into these test tubes. Next, they were
incubated at 35 + 2°C. Clot formation was observed every 4 h till 24 h. Any clot formation
showed a coagulase-positive result. No clots showed a coagulase-negative reaction (Pervin
et al., 2019). S. aureus ATCC 6538 was used as a positive control, and Escherichia coli
ATCC 8739 was used as a negative control.

2.2.3. Antimicrobial susceptibility testing

The resistance of isolates to antibiotics was tested via disk-diffusion assay using
Mueller-Hinton agar (MHA) as instructed by the guidelines of the Clinical and Laboratory
Standards Institute 2021 (CLSI, 2021). Bacterial suspensions equivalent to 0.5 McFarlands
units were spread on MHA (Merck, Darmstadt, Germany) plates, and antibiotic discs were
placed on the surface of MHA medium. Next, the plates were incubated upside down at 35°C
+ 2°C for 18-24 h. The inhibition zones were then measured and compared to the CLSI
guidelines to report the result as susceptible (S), intermediate (I), or resistant (R). The
antibiotic discs (Nam Khoa Biotek, Viet Nam), including penicillin (10 U), gentamicin (10
ng), ciprofloxacin (5 pg), cefoxitin (30 pg), clarithromycin (15 pg), and tetracycline (30 pg),
were used in this study.

2.2.4. DNA extraction

A single colony on BHI agar was picked and transferred into an Eppendorf tube
containing 200 pL of TE 1X buffer (Tris-HCl 1 mM, Na;EDTA 0.2 mM). The tube was
vortexed vigorously. Next, it was incubated at 95°C for 5 min, followed by centrifugation at
13,000 rpm for 5 min. Then, the supernatant was transferred into a fresh sterile Eppendorf
tube and stored at -20°C until they were used for the PCR assay.
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2.2.5. Detection of the mecA gene

A total of 13 cefoxitin-resistant isolates were tested for the mecA gene using specific
primers (Table 1) in a conventional PCR assay, as previously mentioned (Wang et al., 2017).
The primers were synthesized by PhuSa Genomics JSC (Can Tho province, Viet Nam).
2.2.6. Detection of enterotoxic gene sea and seb

S. aureus isolates were screened for sea and seb genes using PCR with specific primers
(Table 1), as previously mentioned by Wang et al. (2017). The primers were synthesized by PhuSa
Genomics JSC (Can Tho Province, Viet Nam). S. aureus ATCC 13565 was used as a positive
control for sea gene, and S. aureus ATCC 14458 was used as a positive control for seb gene.

Table 1. Primers used in this study

Primer Sequence (5°-3’) Product size (bp) Reference
SEA F TTGGAAACGGTTAAAACGAA 120 (Nguyen et al.,
SEA R GAACCTTCCCATCAAAAACA 2020)

SEB F TCGCATCAAACTGACAAACG 478 (Nguyen et al.,
SEB R GCAGGTACTCTATAAGTGCC 2020)
MECA F AGCGACTTCACATCTATTAGG 500 (Yahya Ahmed et
MECA R TGTTATTTAACCCAATCATTGCTGTT al., 2021)

2.2.7. PCR protocol to detect mecA, sea, and seb genes

The PCR reaction mixture (8X) was prepared with the following components: 12 pLL
of 10X Taq buffer, 12 pL of ANTPs (2 mM), 6 uL of MgCl., 0.4 pL of forward primer (100
pM), 0.4 uL of reverse primer (100 pM), 0.8 uL. of Taq DNA polymerase (5 U), 1.5 puL of
template DNA, and 86.9 uL of sterilized distilled water. The thermal cycling conditions were
as follows: initial denaturation at 95°C for 5 min; followed by 35 cycles of denaturation at
95°C for 30 s, annealing at 55°C for 30 s, and elongation at 72°C for 15 s; with a final
extension at 72°C for 5 min.
3.  Results and discussion
3.1. Occurrence of S. aureus in street food samples

Isolation results showed that all 40 street food samples tested were contaminated with
bacteria. The food samples in this study were sold by street vendors with poor food hygiene
and safety practices, with very few vendors wearing gloves when preparing food. All
ingredients were previously prepared and stored at ambient temperature until they were
mixed and distributed to the consumer. Improper preparation and storage of ingredients can
be the reason for bacterial contamination and growth.

A total of 619 isolates, with grey to black convex colonies with an opaque zone around
the colonies on Baird Parker agar with egg yolk tellurite (Figure 1A), were detected in 17/40
food samples (42.5%). All isolates appeared as staphylococci, Gram-positive (Figure 1B)
under the microscope, and were catalase positive (Figure 1C) and mannitol positive.
However, only 31/619 isolates were coagulase positive (Figure 1B), indicating that they
were S. aureus isolates.
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The percentage of coagulase-positive S. aureus among the staphylococci isolates was
quite low, at 5%, suggesting that the investigated food samples were contaminated with other
Staphylococcus species in much larger numbers than S. aureus. Coagulase-negative
staphylococci were reported to predominate in food, including ready-to-eat foods (Chajecka-
Wierzchowska et al., 2020). Although they were commonly regarded as non-pathogenic
bacteria, their safety remains  uncertain (Heo et al., 2020). Some studies showed that they
could produce enterotoxins (Chajecka-Wierzchowska et al., 2020).

D. : (+) IE.

Figure 1. Colony morphology on Baird-Parker (4), Gram stain (B), catalase (C)

of mannitol fermentation (D), and coagulase reaction (E) of S. aureus isolates

The percentage of food samples positive for S. aureus was 12.5% (5/40). The
prevalence of S. aureus in food samples varies between food products. Of these, 3/10
samples of BMT, 1/10 sample of BU, and 1/10 sample of BTT were contaminated with S.
aureus. All of the XM samples tested were negative for S. aureus (Table 2). BTT consists
of rice paper, chili powder, dried shrimp, seasoned fried onion, laksa leaves, some
shredded mango, dried beef, and boiled quail eggs. BU, made from a thin, wide sheet of
steamed rice flour, usually consists of Vietnamese pork ham, fried shallots, lettuce, fresh
mint, pork pie, and bean sprouts. BMTs are made with cucumber, onion, cilantro, chili, pate,
and pork. XM consists of sticky rice, pork pie, pork, pate, ham, and sausage. In Ho Chi Minh
City, steamed thin rice pancake, steamed sticky rice, and grilled pork bread are widely eaten
for breakfast, while mixed rice paper is often used as a snack. When sold in public places,
sidewalks, streets, or around schools and universities, they were at a very high risk of
bacterial contamination because of poor sanitary practices in preparation, storage, and sale.
The prevalence of S. aureus detected in food samples in this study was comparable to that
of another survey on street vended food, at 12.1% (Sivakumar et al., 2019) while S. aureus
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was found at higher percentage in study on food samples of animal origin, at 34.3% (Yahya
Ahmed et al., 2021), 39.1% (Weldeselassie et al., 2020).

Table 2. Number of street food samples contaminated — with S. aureus and other bacteria

No. of contaminated samples (no. of isolates)

Street food Staphylococci S. aureus Other bacteria
Mixed rice paper 2 (63) 1(10) 10
Steamed thin rice pancake 5(114) 1(5) 10
Roasted pork bread 8 (396) 3 (16) 10
Steamed sticky rice 2 (46) 0 (0) 10
Total 17 (619) 531 40

3.2. Antibiotic resistance

All 31 coagulase-positive S. aureus isolates were tested for antibiotic susceptibility by
the Kirby-Bauer disk-diffusion method as directed by CLSI 2021. The results showed that a
high rate of isolates was resistant to penicillin (80.6%), cefoxitin (41.9%), and
clarithromycin (71.0%). Besides, S. aureus isolates resistant to tetracycline reached the rate
of 32.3%. Whereas the percentage of isolates resistant to gentamicin was quite low, only
6.5%, and 4/31 isolates were intermediately resistant to ciprofloxacin, but no ciprofloxacin-
resistant isolates were detected (Table 3).

Table 3. Number of antibiotic-resistant S. aureus isolates from street food

No. of resistance isolates
Antibiotic used Mixed rice Steamed thin  Grilled pork

Antibiotic class in this study paper rice pancake bread (:gtgi)
(n=10) (n=95) (n=16)
Beta-lactams Penicillin 9 3 10 22
Cephalosporins Cefoxitin 8 3 2 13
Flouroquinolones  Ciprofloxacin 0410 0 0 0
Aminoglycosides  Gentamicin 1 0 1 2
Macrolides Clarithromycin 7 2 13 22
Tetracyclines Tetracycline 3 4 3 10

The results also revealed that 31/31 isolates were resistant to at least one tested
antibiotic, accounting for 100% (Table 4). Isolates resistant to one antibiotic accounted for
29.0%, and isolates resistant to two antibiotics accounted for 29.0%. While 45.2% of isolates
(14/31) were regarded as multi-resistant strains, including 32.2% (11/31) isolates resistant
to three antibiotics, and 9.7% (3/31) isolates resistant to four antibiotics (Table 4).
Remarkably, an isolate from mixed rice paper (namely BTT6) was resistant to penicillin,
gentamicin, cefoxitin, clarithromycin, and intermediate resistant to ciprofloxacin, and
susceptible to only one antibiotic tested, tetracycline. Contaminated food is considered an
important vehicle for resistant S. aureus strains (Castro et al., 2017). Antibiotic-resistant S.
aureus contamination in foods could be derived from food animals in husbandry and food
vendors. These antibiotic-resistant bacteria could be transferred to humans through the food
chain, and their antibiotic resistance could make treatments of human potential infections
low effective and even ineffective (Jia et al., 2020).
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Table 4. Antibiotic resistance patterns of S. aureus isolates

Resistance pattern No. of isolates Percentage (%)

Ch 6 19.4
Te 2 6.5
Pen 1 32
Pen-Te 3 9.7
Pen-Ch 5 16.1
Pen-Ceft-Ch 8 25.8
Pen-Ceft-Te 2 6.5
Pen-Gen-Te 1 32
Pen-Ceft-Ch-Te 2 6.5
Pen-Ceft-Gen-Ch 1 3.2
No resistance observed 0 0

Ch: clarithromycin, Te: tetracycline, Pen: penicillin, Ceft: cefoxitin, Gen. gentamicin
3.3. mecA confirmation

Cefoxitin resistance phenotype was regarded as Methicillin-resistant S. aureus
(MRSA). Therefore, 13 cefoxitin-resistant isolates were screened for the mecA gene by PCR
with specific primers (Table 1). The results showed that all cefoxitin-resistant isolates were
mecA-positive (Figure 2), so MRSA accounted for 41.9% (13/31) of all S. aureus isolates.
Among 13 MRSA isolates, 8 isolates were derived from BTT, 2 isolates from BMT, and 3
isolates from BU. MRSA was detected in 3/40 food samples (7.5%), including 1 BTT, 1 BU,
and 1 BMT sample.

MRSA has already been isolated from food, indicating that the food production chain
is a channel of transmission between resistant microorganisms and humans (da Silva et al.,
2019). The percentage of MRSA in this study was rather higher than the percentage of strains
isolated from food in the USA and in European countries (0.6-37.5%) (da Silva et al., 2019).
The above results suggested that street foods became a public health hazard because of the
occurrence of multidrug-resistant S. aureus at a high rate.

M 1 2 3 4 5 6 7 8 9 10 M 1M1 12 13

20000
7000
4000 2000
2500 1500
1000 800
100 o R 600

400
200

Figure 2. Gel electrophoresis of the PCR product for the detection of the mecA gene
Lane M shows DNA ladder, MW 200-20,000 bp fragments (ZipRuler Express DNA
Ladder 2, ThermoFisher Scientific, Lithuania) and MW 200-2000 bp fragments
(HTBiotech, Vietnam). Lanes 2, 3,4, 5, 6, 7, 8, 9, 10, 11, 12, and 13 show a band size of
509 bp of the mecA gene corresponding to positive isolates
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3.4. Enterotoxin gene
Staphylococcal enterotoxins are classified into 23 different SEs and SE-like toxins. Of
them, SEA is one of the major serological types (Rodriguez-Lazaro et al., 2017). Therefore,
S. aureus isolates in this study were screened for sea gene. The gene sea was detected in
2/31 isolates (6.5%), including a multidrug-resistant strain from BMT (namely BMT6),
being resistant to penicillin, gentamicin, and tetracycline; another strain from BU (namely
BU4), being resistant to penicillin, clarithromycin, and intermediate resistant to gentamicin.
Besides, an isolate derived from BTT (namely BTT6) was detected carrying seb (Figure 3),
which was also a multidrug-resistant S. aureus, being resistant to penicillin, cefoxitin, and
clarithromycin. Staphylococcal food poisoning is due to the consumption of enterotoxin pre-
formed in the food (Weldeselassie et al., 2020). Although sea gene was usually detected at
a major part of S. aureus such as 56.3% (Sina et al., 2011), 45.2% (Arfatahery et al., 2016),
it was detected at quite low rate in this study, at 6.5%, which is comparable with the
prevalence of sea in another study on street vended food, at 7.7% (Sivakumar et al., 2019).
Besides, the rate of strains carrying the gene encoding for superantigenic SEB was 3.2%,
lower than other studies at 37.7% (Sina et al., 2011) or at 18.5% (Arfatahery et al., 2016).
M

GPB6 STRP4 (+) (-) M MRP6 (+) (-)

bp bp
sea120b 1500
2 e seb 478 bp
1000 1000
500 500
400 400
300 300
200 200
100 100
(+): S. aureus ATCC 13565 (+): S. aureus ATCC 14458
-): disti -): distilled water
(A) () distilled water (B) ()

Fig 3. Gel electrophoresis of the PCR product for the detection of sea and seb gene

4.  Conclusion

This study investigated the presence of S. aureus in 40 street food samples, their
antibiotic resistance, and enterotoxigenic genes. The results showed that 12.5% of the
samples were positive for S. aureus, with 7.5% positive for MRSA. All 31 isolates were
resistant to at least one tested antibiotic, including penicillin, gentamicin, cefoxitin,
clarithromycin, and tetracycline, with 45.2% being multidrug-resistant. Enterotoxin genes
sea and seb were detected at low frequencies, including one S. aureus strain (BMT6) from
grilled pork bread and one strain (BU4) from steamed thin rice pancake carrying the sea
gene, and one MRSA strain (BTT6) from mixed rice paper carrying the seb gene. These
findings underscore the potential public health risks posed by street foods due to the high
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prevalence of antibiotic-resistant S. aureus, particularly multidrug-resistant strains,
emphasizing the urgent need for stricter food safety regulations. Further research is essential
to investigate S. aureus contamination in a wider range of street foods, along with other
bacterial pathogens, to better understand the overall bacterial contamination risks in
street foods.

< Conflict of Interest: Authors have no conflict of interest to declare.

<% Acknowledgments: This research is supported by Ho Chi Minh City University of
Education.

REFERENCES

Arfatahery, N., Davoodabadi, A., & Abedimohtasab, T. (2016). Characterization of toxin genes and
antimicrobial susceptibility of Staphylococcus aureus isolates in fishery products in Iran.
Scientific Reports, 6, Article 34216. https://doi.org/10.1038/srep34216

Castro, A., Palhau, C., Cunha, S., Camarinha, S., Silva, J., & Teixeira, P. (2017). Virulence and
resistance profile of Staphylococcus aureus isolated from food. Acta Alimentaria, 46(2),
Article 2. https://doi.org/10.1556/066.2017.46.2.13

Chajecka-Wierzchowska, W., Gajewska, J., Wisniewski, P., & Zadernowska, A. (2020).
Enterotoxigenic potential of coagulase-negative staphylococci from ready-to-eat food.
Pathogens, 9(9), Article 9. https://doi.org/10.3390/pathogens9090734

CLSI. (2021). M100-Performance Standards for Antimicrobial Susceptibility Testing, 31st Edition.
CLSIL

da Silva, A. C., Rodrigues, M. X., & Silva, N. C. C. (2019). Methicillin-resistant Staphylococcus
aureus in food and the prevalence in Brazil: A review. Brazilian Journal of Microbiology,
51(1), 347-356. https://doi.org/10.1007/s42770-019-00168-1

Heo, S., Lee, J.-H., & Jeong, D.-W. (2020). Food-derived coagulase-negative Staphylococcus as
starter cultures for fermented foods. Food Science and Biotechnology, 29(8), 1023-1035.
https://doi.org/10.1007/s10068-020-00789-5

Huynh, V. B., Vuong, T. V., Huynh, T. T. T., Dang, X. S., Huynh, V. T., Tran, T. L., Nguyen, T. T.
N., Huynh, B., C., & Nguyen, V. H. (2022). Factors associated with food safety compliance
among street food vendors in Can Tho city, Vietnam: Implications for intervention activity
design and  implementation. @ BMC  Public  Health, 22, Atticle 94.
https://doi.org/10.1186/s12889-022-12497-2

Jia, K., Fang, T., Wang, X., Liu, Y., Sun, W., Wang, Y., Ding, T., Wang, J., Li, C., Xu, D., Qiu, J.,
Liu, Q., & Dong, Q. (2020). Antibiotic resistance patterns of Staphylococcus aureus isolates
from retail foods in mainland China: A meta-analysis. Foodborne Pathogens and Disease,
17(5), Article 5. https://doi.org/10.1089/fpd.2019.2686

Krakauer, T. (2019). Staphylococcal Superantigens: Pyrogenic Toxins Induce Toxic Shock. Toxins,
11(3), 178. https://doi.org/10.3390/toxins11030178

1596



HCMUE Journal of Science Vol. 22, No. 9 (2025): 1588-1598

Lim, K. L., Khor, W. C., Ong, K. H., Timothy, L., & Aung, K. T. (2023). Occurrence and patterns
of enterotoxin genes, spa types and antimicrobial resistance patterns in Staphylococcus aureus
in food and food contact surfaces in Singapore. Microorganisms, 11(7), Article 7.
https://doi.org/10.3390/microorganisms11071785

Mejia, F., Castro-del Campo, N., Garcia, A., Rodriguez, K., Cornejo, H., Ahumada-Ruiz, S., Soto-
Beltran, M., Castillo, M., Querol-Audi, J., Chaidez-Quiroz, C., & Martinez-Torres, A. O.
(2021). Prevalence and characterization of antibiotic-resistant Staphylococcus aureus
recovered from pasteurized cheese commercialized in Panama city markets. Journal of Food
Quality, 2021, €9923855. https://doi.org/10.1155/2021/9923855

Nguyen, D., P., Dang, T., L., Le, T., M. H., Tran, T., T., Nguyen, T. N. B., & Quach, K., N. (2020).
Prevalence of classical Staphylococcal enterotoxin genes of Staphylococcus aureus isolated
from ready-to-eat food in Ho Chi Minh City, Vietnam. Vietnamese Journal of Food
Control, 3(4), 9-15. https://doi.org/10.47866/2615-9252/vjfc.1755

Pervin, R., Rahman, M. A., Zereen, F., Ahmed, R., & Alam, M. R. (2019). Isolation, identification
and sharacterization of Staphylococcus aureus from raw milk in different places of Savar,
Bangladesh. International Journal of Sciences: Basic and Applied Research (IJSBAR), 48(7),
Article 7.

Rodriguez-Lazaro, D., Oniciuc, E.-A., Garcia, P. G., Gallego, D., Fernandez-Natal, 1., Dominguez-
Gil, M., Eiros-Bouza, J. M., Wagner, M., Nicolau, A. 1., & Hernandez, M. (2017). Detection
and characterization of Staphylococcus aureus and Methicillin-resistant S. aureus in foods
confiscated in EU borders. Frontiers in Microbiology, 8.
https://doi.org/10.3389/fmicb.2017.01344

Sanlibaba, P. (2022). Prevalence, antibiotic resistance, and enterotoxin production of
Staphylococcus aureus isolated from retail raw beef, sheep, and lamb meat in
Turkey. International Journal of Food Microbiology, 361, Article 109461.
https://doi.org/10.1016/j.ijfoodmicro.2021.109461

Sina, H., Baba-Moussa, F., Kayodé, A. P., Noumavo, P. A., Sezan, A., Hounhouigan, J. D., Kotchoni,
S. O., Prévost, G., & Baba-Moussa, L. (2011). Characterization of Staphylococcus aureus
isolated from street foods: Toxin profile and prevalence of antibiotic resistance. Journal of
Applied Biosciences, 46, 3133-3143.

Sivakumar, M., Dubal, Z. B., Kumar, A., Bhilegaonkar, K., Vinodh Kumar, O. R., Kumar, S.,
Kadwalia, A., Shagufta, Bi., Grace, M. R., Ramees, T. P., & Dwivedi, A. (2019). Virulent
methicillin resistant Staphylococcus aureus (MRSA) in street vended foods. Journal of Food
Science and Technology, 56(3), 1116-1126. https://doi.org/10.1007/s13197-019-03572-5

Tallent, S., Hait, J., Bennett W., R., & Lancette A., G. (2020). BAM Chapter 12: Staphylococcus
aureus. FDA. https://www.fda.gov/food/laboratory-methods-food/bam-chapter-12-
staphylococcus-aureus

Urban-Chmiel, R., Marek, A., Stepien-Pysniak, D., Wieczorek, K., Dec, M., Nowaczek, A.,
& Osek, J. (2022). Antibiotic resistance in bacteria-A review. Antibiotics, 11(8), 1079.
https://doi.org/10.3390/antibiotics11081079

1597


https://doi.org/10.47866/2615-9252/vjfc.1755

HCMUE Journal of Science Vu Thi Hien et al.

Wang, W., Baloch, Z., Jiang, T., Zhang, C., Peng, Z., Li, F., Fanning, S., Ma, A., & Xu, J. (2017).
Enterotoxigenicity and antimicrobial resistance of Staphylococcus aureus isolated from retail
food in China. Frontiers in Microbiology, §8. https://doi.org/10.3389/fmicb.2017.02256

Weldeselassie, M., Gugsa, G., Kumar, A., Tsegaye, Y., Awol, N., Ahmed, M., Abebe, N., & Taddele,
H. (2020). Isolation and characterization of Staphylococcus aureus from food of bovine origin
in Mekelle, Tigray, Ethiopia. The Open Microbiology Journal, 14(1), Article 1.
https://doi.org/10.2174/1874285802014010234

Yahya Ahmed, M., Abdalbagi Ali, H., Mohammed Taher Gorish, B., Omer Ali, S., Saif Aldein
Abdalrhim, E., Hamza Mergani, M., Abass Abd Elgadir, A., Khalid Mohammed, S., Omer
Ahmed, S., Alsaeid Musa, N., Saeced Ahmed, A., Mohammed Abdalla, W., Fadlallah
Hamedelnil, Y., Ibrahim Hashim, A., & Altayb, H. N. (2021). Molecular detection of
staphylococcal enterotoxins and mecA genes products in selected food samples collected from
different areas in Khartoum state. [Infernational Journal of Microbiology, 2021,
Article €5520573. https://doi.org/10.1155/2021/5520573

SU HIEN DIEN VA SU PE KHANG KHANG SINH CUA Staphylococcus aureus
TRONG MQT SO MAU THUC AN PUONG PHO
Vii Thi Hién, Nguyén Thi Minh Thu,
Lé Thity Phwong Nhu, Nguyén Nhw Hoa, Trin Thi Minh Dinh*
Truong Dai hoc Su pham Thanh phé Hé6 Chi Minh, Viét Nam
"Tac gid lién hé: Tran Thi Minh Dinh — Email: dinhttm@hcmue.edu.vn
Ngay nhan bai: 23-01-2025; Ngay nhdn bai svra: 20-3-2025; Ngay duyét dang: 17-4-2025

TOM TAT

Thiee phdam dwong phé dwoc tiéu thu réng rdi do hiwong vi hdp dan, gia cd phai chang va sie
tién lgi, nhung c¢é nguy co cao nhiém Staphylococcus aureus, mét trong nhitng nguyén nhéan hang
dau gdy ngé doc thiee pham. Nghién civu nay nham diéu tra sw xudt hién cia S. aureus, tinh trang
khdng khéang sinh va cdc gene djc 16 ciia chiing trong 40 mau thie pham dwong phé. Két qua cho
thay 12,5% mau thwc pham dwong tinh véi S. aureus va 7,5% dwong tinh véi S. aureus khdng
methicillin. Tat ca 31/31 chiing phén ldp dwoc déu khdng it nhdt mét trong cdc khdng sinh dwoc thir
nghiém, gom penicillin, gentamicin, cefoxitin, clarithromycin va tetracycline. S. aureus da khing
thuéc chiém 45,2% tong sé ching. Céac gene dic to sea va seb, dwoc phat hién 6 ti ¢ thap. Mot ching
ki hiéu BTTG6, cé nguon goc tir banh trang trén, dieoe xdc dinh la S. aureus khang methicillin ¢6 mang
gene seb. Két quda cho thay thwc pham dwong phé tiém dn méi nguy hiém doi voi sire khée cong dong
do ti 16 nhiém S. aureus khdng khang sinh cao, déc biét la S. aureus da khdng thuoc.

Tir khéa: da khang thudc; dé khang khang sinh; MRSA; Staphylococcus aureus; thirc n
duong phd
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