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Abstract 

Introduction: Soy skewers have been part of the Burkinabe diet for several years. The objective of this study is to 
contribute to the food safety of soy skewers sold in the city of Ouagadougou.  

Methods: A total of 72 samples, including 36 of tofu and 36 of ready-to-eat soy skewers, were collected from 
producers/sellers in the 12 districts of the city of Ouagadougou for microbiological analysis using standardized 
methods. The analyses focused on counting the total mesophilic aerobic flora, yeasts and molds, total and 
thermotolerant coliforms, Escherichia coli and Staphylococcus aureus.  Escherichia coli and Staphylococcus aureus were 
isolated for antibiotic resistance testing. 

Results: According to current microbiological criteria, 19.45 % of soy skewer samples were of satisfactory quality, 8.33 
% were of acceptable quality, and 72.22 % were of unsatisfactory quality. For the tofu samples, 5.56 % were of 
satisfactory quality, 8.33 % were of acceptable quality, and 86.11 % were of unsatisfactory quality. Pathogens such as 
E. coli and S. aureus isolated from tofu and soy skewers showed resistance to certain antibiotics.

Conclusion: In view of the results, which show a significant number of samples that do not comply with standards, 
training for stakeholders on good hygiene practices and the processing of tofu and soy skewers is necessary to minimize 
the risk of food poisoning. 
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1. Introduction

Soy (Glycine max) products are highly nutritious foods containing protein, carbohydrates, lipids, bioactive compounds, 
vitamins B, phosphorus, potassium, calcium, magnesium, zinc, and iron [1, 2, 3]. Among soy-based products are soy 
skewers, which are prepared from tofu. Tofu is a gelatinous food of Chinese origin obtained by coagulating soy milk. 
Thanks to its health benefits, particularly its high protein and nutrient content, it has become very popular around the 
world [4]. The tofu is cut into appropriate shapes, fried in hot oil for 5 to 10 minutes, seasoned with spices, and then 
simmered or grilled [5] to make soy skewers. These skewers are sold in the streets and markets and are popular at 
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ceremonies. Food sold on the streets of our cities is a major public health problem due to the multiplicity and diversity 
of the microbial flora it carries [6]. Indeed, the risk of foodborne illness is high when consuming certain street foods due 
to the questionable quality of raw materials, poor environment, inadequate infrastructure, preparation conditions, and 
insufficient personal hygiene of those handling the food [7, 8, 9]. In Ouagadougou, soy-based products especially tofu 
and soy skewers are mainly produced on a small scale, mostly by women who have not received training in agri-food 
production and who are often unaware of Good Hygiene Practices and Good Manufacturing Practices (GHP/GMP) during 
processing and preservation.  

To our knowledge, there are few studies on soy skewers. However, some studies, such as that by Solefack et al. [5] in 
Cameroon have focused on identifying critical points in the manufacture of soy skewers from soybeans, and that by 
Ezenwa et al. [10] in Nigeria on evaluating the nutritional and sensory characteristics of tofu prepared using different 
cooking methods. However, numerous studies have been conducted on tofu around the world. Some of these studies 
have focused on the nutritional characteristics of tofu, its microbiological quality and commercialization [5, 1, 11, 12, 
13], improving the shelf life of tofu [14, 15, 16, 17], the identification of microorganisms in tofu [4, 18], and the use of 
waste from tofu production for animal feed [19].  These studies revealed that, from a microbiological standpoint, a large 
majority of tofu and soy skewer samples did not comply with current standards. A high level of microbial diversity was 
also found in the samples, which could promote the exchange of genetic material and lead to the acquisition of antibiotic 
resistance genes by certain pathogens [20, 21]. In addition, studies conducted in Burkina Faso on coated meat skewers 
and grilled mutton have also found high microbial loads with the presence of certain pathogens that may be responsible 
for food poisoning [22, 23]. In view of these results and the usual conditions under which soy skewers are processed 
and sold, it is necessary to investigate the hygienic quality of soy skewers sold in the city of Ouagadougou. The purpose 
of this study is therefore to contribute to the safety of soy skewers in the city of Ouagadougou by improving knowledge 
about their microbiological quality. 

2. Material and Methods 

2.1. Material  

The biological material consisted of:  

- Tofu or soy cheese (Figure 1. a), which is obtained from soy milk curdled by adding an acid solution or 
magnesium sulfate;  

- Soy skewers (Figure 1. b), which are obtained from seasoned fried and grilled tofu;  
- Reference strains of Escherichia coli ATCC 51813 and Staphylococcus aureus ATCC25923 used as positive 

controls.  

  

a b 

Figure 1 Samples of tofu and soy skewers: a. Tofu, b. Soy skewers  
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2.2. Methods 

2.2.1. Site and sampling  

The study was conducted in the 12 districts of the city of Ouagadougou from February to July 2022. One neighborhood 
per district was selected as a study site (Table 1). At each study site, three visits were made to sample tofu and soy 
skewers produced by independent producers. A total of 72 samples were taken under normal sales conditions, packaged 
in sterile freezer bags, and labeled. The samples were transported to the laboratory in a cooler containing ice. Once at 
the laboratory, the analyses were carried out within 24 hours. Table I shows the sampling sites and sample codes. 

Table 1 Sampling site and sample code 

Districts Sectors Neighborhoods Sample codes 

 of tofu 

Sample code  

of skewers 

1 4 Kamsonghin A1-T A1-SS 

2 8 Larlé A2-T A2-SS 

3 16 Tampouy A3-T A3-SS 

4 18 Somgandé A4-T A4-SS 

5 24 Kalghondé A5-T A5-SS 

6 26 Cissi A6-T A6-SS 

7 30 Nagrin A7-T A7-SS 

8 36 Bissigin A8-T A8-SS 

9 37 Marcouci A9-T A9-SS 

10 45 Tabtenga A10-T A10-SS 

11 50 Karpala A11-T A11-SS 

12 52 Goose foot 
 

A12-T A12-SS 

A1-T to A12-T: Tofu from district 1 to tofu from district 12; A1-SS to A12-SS: Soy skewer from district 1 to soy skewer from district 12. 

2.2.2. Enumeration of total mesophilic aerobic flora 

The total mesophilic aerobic flora (TMAF) count was performed on Plate Count Agar (Liofilchem, Italy) after incubation 
at 30 °C for 72 hours in accordance with International Standard Organisation standard [24].  

2.2.3. Enumeration of yeasts and molds 

The international standard [25] was used for the enumeration of yeasts and molds. Seeding was performed in 
chloramphenicol Sabouraud agar (Liofilchem, Italy) and the plates were incubated at 25 °C in a Memmert oven for 5 to 
7 days before colony counting. 

2.2.4. Enumeration of total and thermotolerant coliforms 

The international standards [26] and [27] standards were used for counting total and thermotolerant coliforms, 
respectively. Seeding was performed on Violet Red Bile Lactose medium (Liofilchem, Italy). The plates were incubated 
at 37 °C for total coliforms and at 44 °C for thermotolerant coliforms in incubators [Binder, Germany] for 24 hours.  

2.2.5. Enumeration of Staphylococcus aureus 

Mannitol Salt Agar medium (Oxoid, United Kingdom) was used to count staphylococci. The seeds were sown in bulk and 
the boxes were incubated in a Binder (German) incubator at 37 °C for 48 hours. After incubation, suspicious golden 
yellow colonies were counted. A coagulase test was performed to identify coagulase-positive staphylococci.  
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2.2.6. Enumeration of Escherichia coli 

E. coli counting was performed in accordance with standard [28] . The inoculation was carried out in agar medium TBX 
(Liofilchem, Italy), followed by incubation at 44°C for 24 hours. After incubation, the bleu green colonies were counted 
and then isolated.  

2.3. Antibiogram test 

The isolates confirmed as S. aureus and E. coli following biochemical testing were inoculated for the antibiogram. The 
antibiogram was performed using the diffusion method on agar medium according to [29]. 

The antibiogram test was performed on S. aureus and E. coli isolates following the emergence of antibiotic resistance. 
The choice of antibiotics to be tested was based on the bacteria identified and their possible use in the host.  
For each isolate, a bacterial suspension was prepared from a 24-hour culture, homogenized, and standardized to 0.5 
MacFarland. This suspension was seeded on the surface of Mueller-Hinton medium (Liofilchem, Italy) within 15 minutes 
of inoculum preparation. The plates were left to dry for 5 minutes on the bench before the discs were placed on them. 
The antibiotic discs were placed on the MH medium using sterile bacteriological forceps, pressing lightly on each disc 
and maintaining a distance of 1.5 cm between each disc and the wall of the Petri dish and 3 cm between two discs. The 
dishes were then incubated at 37 °C for 24 hours in aerobic conditions. After incubation, the results were read by 
measuring the inhibition diameters. The sensitivity profile of each bacterium to the antibiotics tested was determined 
by referring to a reading table showing the correlation between the inhibition diameter and the minimum inhibitory 
concentration (MIC), which allowed the bacteria to be classified as sensitive, intermediate, or resistant [30]. 

2.4. Statistical analysis of data 

The microbiological results were compared to standards and the different proportions were calculated using Excel 2016 
software.  

3. Results 

3.1. Microbiological quality of skewered meat and soy tofu samples 

Tables 2 and 3 show the microbial loads of the tofu samples and seasoned skewers, respectively. The microbiological 
load is expressed in CFU/g. The microbial loads of the tofu ranged from 2.3 x 105 to 1.2 x 1014 CFU/g for TMAF, from 
less than 10 to 1.9 x 106 CFU/g for yeasts and molds, from less than 10 to 2.3 x 106 CFU/g for total coliforms, from less 
than 10 to 1.6 x 106 CFU/g for thermotolerant coliforms, from less than 10 to 1.5 x 105 CFU/g for E. coli and less than 10 
to 1.8 x 103 CFU/g for S. aureus (Table 2). According to the microbiological criteria, 5.56 % of the tofu samples were of 
satisfactory quality, 8.33 % were of acceptable quality, and 86.11 % were of unsatisfactory quality. The microbial loads 
of soy skewers ranged from 6.4 x10³ to 5.0 x10⁹ CFU/g for TMAF, from less than 10 to 1.4 x10⁵ CFU/g for yeasts and 
molds, and from less than 10 to 3.9 x 105 CFU/g for total coliforms, from less than 10 to 1.5 x 105 CFU/g for 
thermotolerant coliforms, from less than 10 to 5.2 x 104 CFU/g for E. coli and less than 10 to 1.9 x 101 CFU/g for S. aureus 
(Table 3). According to the applicable microbiological quality criteria, 19.45 % of the soy skewer samples were of 
satisfactory quality, 8.33 % were of acceptable quality, and 72.22 % were of unsatisfactory quality. 

Table 2 Microbiological load of plain tofu samples expressed in CFU/g 

Sampling week Samples TMAF 

(CFU/g) 

YM 

(CFU/g) 

TC 

(UFC/g) 

TTC 

(CFU/g) 

E. coli 

(CFU/g) 

S. aureus 

(CFU/g) 

OA 

1 A1-T 3.7 x 108 5.0 x 103 1.5 x 105 1.4 x 105  10  10 NS 

2 A1-T 2.9 x 108 3.6 x 103 9.6 x 105 7.2 x 105  10  10 NS 

3 A1-T 1.2 x 1014 3.7 x 103 7.4 x 104 8.6 x 104  10  10 NS 

1 A2-T 1.3 x 109 5.4 x 102 1.3 x 103 1.2 x 103  10  10 NS 

2 A2-T 8.1 x 108  10 2.6 x 104 9.6 x 103  10 6.8 x 101 NS 

3 A2-T 1.4 x 108 6.27 x 103 4.36 x 105 3.82 x 105  10  10 NS 

1 A3-T 8.1 x 108 7.0 x 102 1.40 x 105 2.6 x 105  10 8.2 x 101 NS 
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2 A3-T 1.2 x 109 2.7 x 102 5.2 x 105 3.7 x 105  10  10 NS 

3 A3-T 7.2 x 108 2.4 x 103 1.6 x 105 1.6 x 106  10  10 NS 

1 A4-T 2.7 x 106 3.1 x 102 3.6 x 103 1.8 x 103 5.1 x 102  10 NS 

2 A4-T 3.6 x 109 2.7 x 102 3.2 x 103 2.7 x 103 1.4 x 103 5.3 x 102 NS 

3 A4-T 6.1 x 107 5.9 x 103 1.8 x 106 1.2 x 106 1.5 x 105  10 NS 

1 A5-T 1.9 x 108 1.3 x 105 3.8 x 105 2.7 x 105  10  10 NS 

2 A5-T 3.6 x 108 4.0 x 103 9.8 x 103 1.5 x 104  10  10 NS 

3 A5-T 9.1 x 108 1.5 x 104 5.4 x 101 5.4 x 104  10  10 NS 

1 A6-T 3.6 x 108 1.8 x 104 1.3 x 105 7.6 x 104  10  10 NS 

2 A6-T 7.1 x 108 1.9 x 106 1.3 x 105 1.5 x 106  10  10 NS 

3 A6-T 6.0 x 108 5.5 x 102 1.5 x 106 9.6 x 104  10  10 NS 

1 A7-T 3.2 x 108 1.2 x 104 1.3 x 105 1.3 x 104  10  10 NS 

2 A7-T 6.5 x 108 1.3 x 106 2.6 x 104 1.2 x 106  10  10 NS 

3 A7-T 3.5 x 106 2.8 x 103 1.1 x 105 2.8 x 104  10  10 A 

1 A8-T 4.4 x 109 7.8 x 102 6.7 x 103 4.3 x 102 7.9 x102  10 NS 

2 A8-T 4.6 x 109 1.0 x 103 9.1 x 102 5.5 x 102 1.2 x102  10 NS 

3 A8-T 2.3 x 108 8.0 x 103 3.2 x 105 5.1 x 105 1.1 x105  10 NS 

1 A9-T 9.1 x 103  10  10  10  10  10 S 

2 A9-T 1.9 x 109 1.1 x 103 1.5 x 104 1.8 x 104  10  10 NS 

3 A9-T 6.6 x 108  10 3.8 x 104 1.5 x 104  10  10 NS 

1 A10-T 2.0 x 106 4.3 x 102 2.1 x 103 2.6 x 103  10  10 A 

2 A10-T 9.1 x 108 3.6 x 102 5.3 x 103 5.2 x 103  10 1.8 x 103 NS 

3 A10-T 1.0 x 109 9.9 x 103 2.8 x 104 3.3 x 104  10  10 NS 

1 A11-T 4.5 x 107 1.5 x 105 3.4 x 105 4.1 x 105  10  10 NS 

2 A11-T 9.5 x 107 9.9 x 103 6.6 x 105 2.7 x 105  10  10 NS 

3 A11-T 6.1 x 106 3.7 x 104 2.0 x 106 1.4 x 106  10  10 A 

1 A12-T 2.3 x 105  10 1.8 x 101 1.8 x 102  10  10 S 

2 A12-T 1.2 x 109 1.4 x 106 6.6 x 105 1.2 x 106  10  10 NS 

3 A12-T 3.2 x 109 4.6 x 103 2.0 x 106 5.4 x 105  10  10 NS 

Criteria* 

 

< m        106 - - - 10 103 S 

> M        107 - - - 102 104 NS 

Quality (%) S 5.56    83.33 97.22 5.56 

A 11.11 - - - 0 2.78 8.33 

NS 83.33    16.67 0 86.11 

A1-T to A12-T: Tofu from district 1 to tofu from district 12; S: Satisfactory, NS: Non-satisfactory, A: Acceptable; OA: Overall assessment; TMAF: Total 
mesophilic aerobic flora; YM: Yeasts and molds; TC: Total coliforms; TTC: Thermotolerant coliforms; *: [31]. 
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Table 3 Microbiological load of seasoned kebab samples 

Sampling week Samples TMAF 

(CFU/g) 

YM 

(UFC/g) 

TC 

(UFC/g) 

TTC 

(CFU/g) 

E. coli 

(CFU/g) 

S. aureus 

(CFU/g) 

OA 

1 A1-SS 1.4 x 107 1.1 x 103 8.6 x 102 5.5 x 102  10  10 NS 

2 A1-SS 1.1 x 107 4.5 x 101 3.4 x 102 2.6 x 102  10  10 NS 

3 A1-SS 3.0 x 107 5.5 x 103 6.8 x 104 6.5 x 104  10  10 NS 

1 A2-SS 8.5 x 107  10 4.5 x 103 1.1 x 102 5.2 x 104  10 NS 

2 A2-SS 3.6 x 107 3.5 x 102 4.6 x 102 5.1 x 102 1.5 x 103  10 NS 

3 A2-SS 1.4 x 108 2.3 x 102 3.3 x 104 7.5 x 104 4.8 x 104  10 NS 

1 A3-SS 5.6 x 107 2.7 x 101 6.7 x 102 4.8 x 102  10  10 NS 

2 A3-SS 1.1 x 108 2.7 x 103 1.3 x 103  10  10  10 NS 

3 A3-SS 3.0 x 108 2.7 x 103 2.1 x 104 1.7 x 104  10  10 NS 

1 A4-SS 6.4 x 103 1.6 x 102  10  10  10  10 S 

2 A4-SS 1.9 x 104 1.8 x 101  10  10  10  10 S 

3 A4-SS 9.2 x 105 3.5 x 102 1.4 x 102 2.7 x 101  10  10 A 

1 A5-SS 6.2 x 104 3.3 x 103  10  10  10  10 S 

2 A5-SS 4.5 x 106 5.5 x 101 1.1 x 102 8.2 x 101  10  10 NS 

3 A5-SS 5.6 x 108 1.1 x 104 4.5 x 101 5.5 x 101  10  10 NS 

1 A6-SS 3.5 x 107 3.6 x 101 7.3 x 101 1.8 x 101  10  10 NS 

2 A6-SS 1.7 x 106 9.6 x 103 3.5 x 103 4.7 x 102  10  10 NS 

3 A6-SS 6.0 x 107 1.5 x 102 4.9 x 103 1.8 x 103  10  10 NS 

1 A7-SS 3.3 x 107  10  10  10  10  10 NS 

2 A7-SS 2.1 x 107 4.5 x 103 4.2 x 103 1.9 x 104  10  10 NS 

3 A7-SS 3.6 x 107 1.2 x 102 1.0 x 104 1.2 x 104  10  10 NS 

1 A8-SS 1.3 x 108 9.1 x 100  10 2.7 x 101  10  10 NS 

2 A8-SS 1.3 x 106 4.5 x 101  10 3.6 x 101  10  10 NS 

3 A8-SS 5.0 x 109 7.5 x 103 1.5 x 105 1.5 x 105 5.2 x 104 9.1 x 101 NS 

1 A9-SS 2.7 x 108 4.5 x 102 3.9 x 105 8.3 x 103  10  10 NS 

2 A9-SS 3.6 x 108 1.0 x 102 9.1 x 101 1.8 x 101  10  10 NS 

3 A9-SS 7.3 x 106 9.1 x 100 2.1 x 102 9.1 x 100  10  10 NS 

1 A10-SS 1.8 x 107 1.4 x 105 1.0 x 103 6.9 x 102  10  10 NS 

2 A10-SS 5.9 x 107 1.2 x 102  10 4.5 x 102  10  10 NS 

3 A10-SS 4.2 x 104  10  10  10  10  10 S 

1 A11-SS 8.5 x 104  10 3.6 x 101 9.1 x 100  10  10 S 

2 A11-SS 9.1 x 103  10  10  10  10  10 S 

3 A11-SS 8.3 x 105  10  10  10  10  10 A 

1 A12-SS 3.5 x 106 3.1 x 103 1.0 x 104 1.2 x 104  10  10 NS 
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2 A12-SS 1.5 x 104  10  10  10  10  10 S 

3 A12-SS 1.1 x 105 9.1 x 101 2.1 x 102 5.5 x 101  10  10 A 

Criteria° < m 105 104    103 103    10 103 S 

> M  106   3 x 104  3 x 103 3 x 103 1 x 102 104 NS 

Quality (%) S 19.45 94.44 66.67 75.00 88.89 100 19.45  

A 8.33 2.78 2.78 2.78 0 0 8.33 

NS 72.22 2.78 30.55 22.22 11.11 0 72.22 

A1-SS to A12-SS: Soy skewer from district 1 to soy skewer from district 12; S: Satisfactory, NS: Non-satisfactory, A: Acceptable; OA: Overall 
assessment; TMAF: Total mesophilic aerobic flora; YM: Yeasts and molds; TC: Total coliforms; TTC: Thermotolerant coliforms, °: [31,33]. 

3.2. Antibiogram results for isolated strains  

A total of 8 isolates of S. aureus and 6 isolates of E. coli tested positive in biochemical confirmation tests. The antibiotic 
resistance of these isolates was tested and the results are presented in Figures 2 and 3. Figure 2 shows resistance in S. 
aureus isolates, with varying proportions depending on the antibiotic families considered. In fact, resistance (Figure 4) 
of all isolates (100 %) was observed to Aztreonam, Ceftazidime, and Co-trimoxazole. Seventy-five percent of isolates 
showed resistance to Amoxiclav and Amoxicillin, and 25 % showed resistance to Lycomycin. Only 12.50 % of isolates 
showed resistance to Chloramphenicol, Erythromycin, Norfloxacin, and Vancomycin. However, all isolates were 
sensitive to Clindamycin and Tobramycin. Figure 3 shows that all E. coli isolates (100 %) showed resistance to 
Aztreonam, Ceftazidime, Lycomycin, Erythromycin, Co-trimoxazole, Amoxicillin, and Clindamycin. Sixty-six point sixty-
six percent (66.66 %) and 33,34 % of isolates showed resistance to chloramphenicol and tobramycin, respectively. 
Furthermore, no resistance was observed to norfloxacin. 

 

Figure 2 Efficacy of antibiotics tested on S. aureus strains isolated from tofu and seasoned soy skewers 
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. Figure 3 Efficacy of antibiotics on E. coli strains isolated from plain and seasoned soy skewers. 

 

Figure 4 Antibiogram of S. aureus against six antibiotics tested 
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Figure 5 Antibiogram of E. coli against six antibiotics tested 

4. Discussion 

The analyses reveal that, overall, up to 86.11 % of the tofu used to make soy skewers was of unsatisfactory quality 
according to the microbiological quality criteria applicable to tofu in Quebec [31]. These results are similar to the 86% 
of non-compliant samples obtained by Solefack et al. [5] in Cameroon when analyzing samples taken at different stages 
of tofu and soy skewer production. This high rate of non-compliant tofu samples could be due to insufficient application 
of good hygiene and manufacturing practices for tofu. These results could also be related to the storage time of the tofu. 
Indeed, Riyad et al. [17] observed a significant increase in the number of germs in tofu from 6.0 x 101 to 1.1 x 1010  CFU/g 
when stored at 4°C for 6 days.  Soy skewers obtained by seasoning and cooking tofu also had a high rate (72.22 %) of 
samples of unsatisfactory quality. This result could be due to the presence of spores from spore-forming bacteria that 
could not be destroyed by cooking. Studies have reported the presence of spore-forming bacteria such as Bacillus subtilis 
and Bacillus cereus in tofu [15, 13]. The consistently high microbial loads in soy skewers, and especially the presence of 
total and thermotolerant coliforms, could be due to recontamination of the soy skewers after cooking. This 
recontamination is often due to manual handling by vendors, packaging, and exposure to the open air, which promotes 
contact with dust and flies [5]. An analysis of the results by microbiological parameter shows that the majority of tofu 
and soy skewer samples were of unsatisfactory quality for FAMT. With microbial loads ranging from 2.3 x 105  to 1.2 x 
1014  CFU/g, the majority of tofu samples analyzed had a higher FMAT load than those found by Solefack et al. [5] in 
Cameroon, Wang et al. [15] in China, and Ribeiro et al. [12] in Brazil in tofu samples with the highest loads of 7.79 log 
CFU/g, 2.40 log CFU/g, and 8.2 x 106 CFU/g, respectively. As for soy skewers, their TMAF load was still high in most 
samples (6.4.103 to 5.0 x 109 CFU/g). High levels of TMAF in soy skewers sold could indicate poor hygiene conditions 
during production, storage, transport, and even distribution [7].  

Yeasts and molds, total coliforms, and thermotolerant coliforms were found in most samples of tofu and soy skewers.  
Many authors have also reported the presence of these germs in soy-based products [32, 5, 18]. According to the 
microbiological quality criteria applicable to cooked ready-to-eat foods in Quebec [31], 94.44 %, 66.67 %, and 75.00 % 
of the soy skewer samples were of satisfactory microbiological quality for these three parameters, respectively. For total 
coliforms and thermotolerant coliforms, the highest values were 3.9 × 105 CFU/g and 7.5.104 CFU/g respectively.  
Pathogenic germs such as E. coli and S. aureus were found in 16.67 % and 11.11 % of tofu samples, and in 11.11 % and 
2.78 % of soy skewers, respectively. These rates are lower than the 50 % and 100 % found by Ribero et al. [12], 28 %  
E. coli and 26 %, 59 % S. aureus by Ananchaipattana et al. [13] and Solefack et al. [5]. With regard to S. aureus, only the 
load in one tofu sample was unsatisfactory. In the soy skewer samples, the S. aureus load varied between less than 10 
and 9.1.101 CFU/g. According to Quebec's microbiological quality criteria [31], and [33], all soy skewer samples were of 
satisfactory quality for S. aureus. The presence of S. aureus in some samples could be due to poor handling throughout 
the production chain up to the point of sale, related to staff hygiene. Studies have reported that food handlers are often 
healthy carriers of S. aureus, particularly on their hands and in their nasal cavities [34, 35, 36]. The low levels of S. aureus 
and E. coli in the samples should not obscure the health risk.  Strains of E. coli with significant pathogenic potential have 



GSC Biological and Pharmaceutical Sciences, 2026, 34(01), 202-213 

211 

been isolated from commercial soybean powder in Nigeria [32]. Certain serotypes of E. coli can cause a variety of health 
problems, ranging from mild gastrointestinal symptoms to serious, potentially fatal conditions [37, 38, 39]. In cases of 
E. coli or S. aureus infections, antibiotics are generally prescribed for treatment. However, the E. coli isolates showed 
resistance to the antibiotics tested except for Norfloxacin. The antibiogram also showed that the S. aureus isolates were 
resistant to a number of antibiotics. E. coli strains are well known for their natural resistance to many antibiotics. Many 
factors contribute to this increase in strain resistance, including the mobility of genetic elements among different 
species of the strain and the misuse of antibiotics [20, 21]. The use of certain antibiotics is becoming less effective than 
before, and emphasis should be placed on hygiene measures to limit the number of infections.  

5. Conclusion 

This study revealed that the soy and tofu skewers sold in various neighborhoods of the city of Ouagadougou were 
generally of unsatisfactory quality according to quality criteria. Only the results from two out of twelve sites were 
satisfactory. Given the high levels of certain bacteria, seasoned soy skewers could cause food poisoning. The antibiogram 
revealed that S. aureus was resistant to Aztreonam, Ceftazidime, Co-trimoxazole, Amoxiclav, and Amoxicillin. The E. coli 
strains were resistant to Aztreonam, Ceftazidime, Lycomycin, Erythromycin, Co-trimoxazole, Amoxicillin, and 
Clindamycin. The results of these antibiograms showed that both strains were sensitive to both Tobramycin and 
Norfloxacin. In light of the results showing a significant number of samples that do not comply with standards and 
contain antibiotic-resistant pathogenic bacteria, it is necessary to strengthen the capacities of the actors concerned in 
terms of good hygiene practices and the processing of tofu and soy skewers in order to minimize the risk of food 
poisoning linked to the consumption of these products. 
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