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Abstract Fish is an important source of nutrition for millions of people around the world. However, improper
handling and processing can cause food poisoning in consumers. This study aimed to assess the microbiological
quality of grilled fish, Kanda (Local fish, sesame and vegetable mixed balls), and fish rice sold in street restaurants
in the city of N’Djamena, as well as contamination by bacteria resistant to common antibiotics. Thirty (30) samples
were analyzed for anti-microbial resistance (AMR), total and fecal coliforms, Staphylococcus aureus, and
Salmonella spp. using standardized methods during the period from March to September 2016. Antibiotic sensitivity
was determined using the agar diffusion method. The total mesophilic aerobic flora ranged from 3.65,10° to 3.68,10°
CFU/g. Total coliform ranged from less than 10 to 4.44,10° CFU/g, while fecal coliform ranged from less than 10 to
3.91,10% CFU/g. As for Staphylococcus aureus, the loads ranged from 1.20,10° CFU/g to 2.34,10° CFU/g. No
salmonella colonies were detected. Microbiological analyses showed that 36.70% of samples were unsatisfactory for
TAMF bacteria, 46.70% were unsatisfactory for fecal coliforms, 76.70% were unsatisfactory for total coliforms, and
6.66% were unsatisfactory for Staphylococcus aureus. Research into antibiotic-resistant bacteria showed that all
Pseudomonas aeruginosa were resistant to nalidixic acid, amoxicillin-clavulanic acid, ceftriaxone, and tetracycline,
and 50% were resistant to trimethoprim-sulfamethoxazole. About Staphylococcus aureus, all isolated strains showed
intermediate or absolute resistance to nalidixic acid, amoxicillin-clavulanic acid, ceftriaxone, and trimethoprim-
sulfamethoxazole, while 75% were resistant to tetracycline. All strains of Escherichia coli and Enterobacter cloacae
were resistant to amoxicillin-clavulanic acid, while 50% showed intermediate or absolute resistance to nalidixic acid
and tetracycline. All strains of Enterobacter cloacae showed intermediate or absolute resistance to ceftriaxone.
These results show that grills fish, Kanda, and fish rice are mostly contaminated and harbor antibiotic-resistant
bacteria that can be transmitted to humans through food.
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1. Introduction

There are two types of collective catering: commercial
catering, provided by hotel restaurants or individual
restaurants, and social collective catering, provided by
school, company, and university restaurants. Like other
developing countries, Chad is experiencing rapid
population growth, with an annual growth rate of 3.4%

compared to an average of 2.4% for the continent as a
whole [1]. The increasing distance between homes and
workplaces is leading to a dramatic rise in collective
catering, with ordinary meals being taken outside the
family setting [2]. Despite its socio-economic importance,
the issue of hygiene in the collective catering system is a
major concern for consumers [3]. When good hygiene and
manufacturing practices are not followed, food can pose a
risk and cause food poisoning for consumers. In general,
breaches of hygiene rules are thought to be due to the
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large number of meals prepared daily, low levels of
education, and a lack of ongoing training for restaurant
owners [4].

The risk is increased with fish, which is a highly
perishable commodity and a good medium for the
development of microorganisms, whether pathogenic or
indicative of poor hygiene [5]. Fish is one of the most
widely consumed foods in the city of N’Djamena and in
Chad in general, with an estimated annual consumption of
7.7 kg per person in 2016 [6]. Its consumption has been
implicated in numerous cases of food poisoning among
consumers [7,8]. In particular, the contamination of fish
by antibiotic-resistant bacteria of fecal origin has been
documented [9,10,11]. Fish used in institutional catering,
therefore, presents a risk of transmission of antibiotic-
resistant bacteria to humans.

Antibiotic resistance is a global problem for both
human and animal health. Food in the human food chain,
particularly contaminated fish, acts as a vector for the
transmission of antibiotic-resistant bacteria and genes
[12,13]. However, very few studies have focused on the
transmission of antibiotic-resistant germs through fish
used in grilled fish and in many street foods in Chad. The
aim of this study was therefore to assess the
microbiological quality of grilled fish, Kanda and fish rice
sold in street restaurants, as well as contamination by
bacteria resistant to common antibiotics in the city of
N’Djamena.

2. Materials and Methods

2.1. Study Setting and Period

The study was conducted at the Food Science and
Nutrition Research Laboratory (LARSAN) at the
University of N’Djamena (Faculty of Human Health
Sciences), Chad, at the Laboratory of Biochemistry and
Applied Immunology (LaBIA), and at the Center for
Research in Biological Food and Nutritional Sciences
(CRSBAN) at the University of Ouagadougou, Burkina
Faso, during the period from March to September 2016.

2.2. Sampling

Fish samples were randomly collected from three
restaurants serving grilled fish, Kanda producers, and fish
rice preparers in N'Djamena. A total of 30 samples were
collected, including 10 grilled fish, 12 Kanda containing
processed fish, and 8 fish rice samples. The restaurants
were chosen at random throughout the city of N'Djamena
(the city center and four outlying areas). Each sample
consisted of three sub-samples taken from three different
points at the same vendor and then mixed to ensure that
the sample was representative of each vendor. A total of
two samples were taken from each vendor to prevent
spoilage. We collected samples of grilled fish from five
fish grills, samples of Kanda from six Kanda vendors, and
samples of fish rice with fish from four food vendors. The
sample size was justified by the fact that another
preliminary survey had already shown that the majority of
street food wvendors worked under similar hygiene

conditions and did not require a large sample size.

The samples were collected under aseptic conditions to
avoid any additional contamination. The samples of
grilled fish, Kanda, and fish rice prepared with fish were
wrapped in aluminum foil, placed in a large sterile bag,
labeled, and transported in a cooler containing ice to the
laboratory.

2.3. Microbiological Quality Assessment

2.3.1. Preparation of the Stock Solution and Successive
Dilutions

dilutions were
(Liofilchem
international

The stock solutions and decimal
prepared in buffered peptone water
Diagnostique) in accordance with the
standard 1SO 4833 [14].

2.3.2. Assessment of the Microbiological Quality

The determination of microorganism colonies was
carried out according to standard microbiological analysis
methods. Each dilution was analyzed in triplicate, and the
averages were generated using Microsoft Excel 2016
software.

The total flora was determined on PCA medium in
accordance with the international standard 1SO 4833 [14].

Total coliforms were counted on EMB medium in
accordance with the international standard 1SO 4832 [15].

Fecal coliforms were determined according to method
NF \V08-060 [16].

Staphylococcus aureus was counted on sterile Chapman
agar medium according to the international standard 1SO
6888-1 [17]. Suspicious colonies were subjected to
catalase and coagulase tests for confirmation.

Salmonella spp. were counted according to the
international standard I1SO 6579 [18]. Colonies suspected
of being Salmonella spp. were re-isolated on Muller-
Hinton agar and then tested on the minimum gallery
(citrate, H,S, mannitol mobility, lactose, indole) for
confirmation.

2.3.3. Determination of the Microbial Load per Gram
of Food

The number of germs was obtained by taking into
account the dilution factor and expressed in Colony
Forming Units (CFU) per gram of sample according to the
international standard 1SO 7218 [19].

2.4. Interpretation of Microbiological Results
2.4.1. Isolation and Identification of Bacterial Strains

2.4.1.1. Isolation and Preservation of Isolated Strains

All characteristic colonies were transferred to specific
media, isolated, and purified. The isolated bacteria were
transferred to Muller-Hinton medium and incubated at
37°C for 24 hours. After this incubation period, they were
kept in brain heart infusion (BHI) broth with 15% glycerol
and mineral oil added to prevent the agar from drying out.
The colonies were then scraped off using a sterile Pasteur
pipette and placed in cryotubes containing BHI broth. The
cryotubes thus prepared were stored in a freezer at -15°C.
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2.4.2. Gram Staining

Gram staining was performed on a smear deposited on
a microscope slide and stained successively with Gentian
Violet solution, then Lugol's solution, followed by
decolorization with 95% alcohol. Finally, the smear was
observed under an optical microscope after final staining
with Fuchsine solution and drying at room temperature.

2.4.3. Catalase Test

A suspected isolated colony is taken and placed on a
drop of hydrogen peroxide on a microscope slide. The
presence of catalase is indicated by the release of oxygen
bubbles within 5 seconds, forming a persistent foam.

2.4.4. Oxidase Test

A strip impregnated with dimethyl-paraphenylene
diamine (PDA) is placed in contact with an isolated
colony of suspected bacteria. The presence of the enzyme
results in the oxidation of PDA, producing an intense
purple color after 5 seconds.

2.4.5. Coagulase Test

An equal amount of bacterial suspension was mixed in
a tube containing lyophilized rabbit plasma. The formation
of a visible clot after incubation at 37°C for 24 hours
results from the activity of plasma coagulation factors.

2.4.6. Identification on API 20E Strips

API 20E strips were also used to identify Salmonella
spp., Escherichia coli, and Pseudomonas aeruginosa. The
reactions produced result in characteristic color changes
that occur spontaneously or are revealed by the addition of
specific reagents for the different germs being identified.

2.5. Antibiotigram Realization

The antibiogram was performed using the qualitative
agar diffusion method (Kirby-Bauer), a technique
recommended by the French Society's Antibiogram
Committee of the French Society of Microbiology (CA-
SFM) and the European Committee on Antimicrobial
Susceptibility Testing (EUCAST). Discs impregnated
with known doses of antibiotics were placed using sterile
forceps. References strain of each tested germ was used
for quality control.

After preparing the bacterial suspension in
physiological saline, approximately 1 ml of the bacterial
suspension of each germ was taken and inoculated into
Muller-Hinton agar and spread by gently swirling the
dishes. After drying the dishes in an oven for 5 minutes at
44°C, the antibiotic discs were placed on the agar.

The various discs were placed under sterile conditions
in a bacteriological hood on the medium using sterile
forceps, according to the reference method described
above [20]. After placement, each disc was pressed down
slightly to strengthen its adhesion to the agar and prevent
it from coming loose. The discs were placed 15
millimeters from the edge of the Petri dish (120-millimeter
diameter dish) and 30 millimeters apart. The erythromycin
and clindamycin discs were placed side by side with a 30-
millimeter diameter gap between them. The dishes were
left at room temperature for 15 minutes to allow the

antibiotics to diffuse, then incubated in an oven for 18 to
24 hours at 37°C.

The antibiotic discs used in this study were made in
accordance with the recommendations of the European
Committee on Antimicrobial Susceptibility Testing. These
were Amoxicillin-Clavulanic  Acid, Nalidixic Acid,
Ceftriaxone, Gentamicin, Ciprofloxacin, Tetracycline,
Norfloxacin, and Trimethoprim-Sulfamethoxazole.

The results were read and interpreted by measuring the
diameter of each inhibition zone in millimeters using a
caliper. Based on the inhibition diameter, the strains were
classified as susceptible, intermediate, or resistant
according to the EUCAST critical diameter thresholds
(Table 1) [21,22].

Table 1. Critical Inhibition Diameter Thresholds for Different
Antibiotics

Inhibition Diameter (mm)

Antibiotics  Enterobacteriaceae Staphylococcus Pseudo_monas
aureus aeruginosa

s 1 RJ|]s I R|s 1 R

ACLA >0 1319 <13|NA - NA|NA - NA
NAL  >19 1318 <13|NA - NA|NA - NA

CEFTRI 25 2124 <21|NA - NA|NA - NA
GENTA >I8 1417 <14 |>17 14-16 <14|>17 11‘:5' <14
CIPRO 25 21-24 <21 |25 21-24 <21 |25 221 <21
TETRA >17 1316 <I3|>22 1821 <I8|NA - NA
NOR 22 17-21 <17 |>22 17-21 <17|322 1271 <17

SXT 216 1115 <11 |>18 1417 <l4|NA - NA

ACLA: Amoxicillin-Clavulanic Acid; NAL: Nalidixic Acid; CEFTRI:
Ceftriaxone; GENTA: Gentamicin; CIPRO: Ciprofloxacin; TETRA:
Tetracycline; NOR: Norfloxacin; SXT: Trimethoprim-Sulfamethoxazole;
S = Susceptible; I = Intermediate resistant; R = Resistant; NA: Note
Applicable

2.6. Data Processing and Analysis

The microbiological results were interpreted according
to the interpretation criteria described in European
Regulation No. 2073/2005/CE relating to fish (fishery
products, derived products for grilled fish) [23]. AFSSA
standards were used for cooked dishes such as Kanda and
fish rice prepared with fish [24]. The interpretation of the
count of bacteria, such as TAMF, coliforms, and
staphylococci, was carried out according to a three-class
interpretation plan that distinguishes between units of
satisfactory quality (< m), units of acceptable quality (m <
E < 3m), and units of unsatisfactory quality (> 3m), while
salmonella were interpreted according to a two-class
scheme.

The results of the analyses were entered into Microsoft
Excel 2016 software to generate the averages. The data
were compared using Xlstat 2016 software with a
significance threshold set at p < 0.05.

3. Results

3.1. Counting Microorganisms in Samples

The results of the count of germs of sanitary interest
presented in Table 2 show that none of the samples
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analyzed contained Salmonella spp. germs. All analyses
showed no significant differences between the different
food products.

The total mesophilic aerobic flora ranged from 6.56,10°
CFU/g to 1.66,10° CFU/g in the grilled fish samples,
while in the Kanda, the loads ranged from 7.00,10° to
3.68,10° CFU/g. The TAMF counts in fish rice ranged
from 3.65,10° to 1.02,10° CFU/g.

Total coliform counts ranged from less than 10 to
4.44,10° CFU/g, while fecal coliform counts ranged from
less than 10 to 3.91,10° CFU/g in the grilled fish samples.
In the Kanda samples, the loads ranged from 2.40,10° to
1.22,10° CFU/qg for total coliforms and from less than 10
to 8.60,10° CFU/g for fecal coliforms. In the fish rice
samples, the loads ranged from 1.50,10° to 3.13,10° CFU/g
for total coliforms and from less than 10 to 1.46,10°
CFU/qg for fecal coliforms.

As for Staphylococcus aureus, the loads ranged from
1.34,10° CFU/g to 3.16,10° CFU/g in grilled fish and from
2.75,10% to 2.34,10° CFU/g in Kanda, while in fish rice, its
load ranged from 1.20,10? to 5.39,10? CFU/g.

Table 2. Microorganisms Counted in Samples

samples (30/30) were deemed satisfactory for Salmonella
spp. Out of a total of 30 samples analyzed, 11 samples
(36.70%) were deemed unsatisfactory regarding the total
mesophilic aerobic flora. About coliforms, 23 samples
(76.70%) were unsatisfactory for total coliforms,
compared with 14 samples (46.70%) that were
unsatisfactory for fecal coliforms. In the case of
Staphylococcus aureus, the results of the analyses showed
that of the 30 samples analyzed, only 2 samples (6.66%)
were deemed unsatisfactory.

Table 3. Estimation of Satisfaction Rates for Samples

Germs Satisfactory Acceptable Unsatisfactory
TéMF 10 (33.30%) 9 (30%) 11(36.70%)
(n=30)
Fecal
coliforms 15 (50%) 1 (3.30%) 14 (46.70%)
(n=30)
Total
coliforms 4 (13.30%) 3 (10%) 23 (76.70%)
(n=30)
S. aureus 0 o o
(n=30) 10 (33.33%) 18 (60%) 2 (6.66%)
Salmonella o o
spp. (n=30) 30 (100%) 0 (00%)

Germs (CFU/g)

Samples TAMF cc;I;i()ftciirIm coFI(iefCoarIm Staphylococcu - Salmonell
s s s aureus aspp.
p1 65610 o <10 1.85,10° Absent
p2 O8I0 44410° 39110°  31610°  Absent
p3 07410 548107 17310°  13410°  Absent
ki 28210 72010° 86010°  54010°  Absent
k2 0810 12010 368100  23410°  Absent
ks 10010 L0002 <10 2.7510°  Absent
R1 36510 450100 <10 227,107 Absent
Rz 10210 52510 339102 120100  Absent
R 97210 31310° 14610° 539100  Absent
Significanc NS NS NS NS

e

P: Samples of braised fish; K: Samples of Kanda; R: Samples of fish
rice; NS: Note Significant

3.2. Evaluation of the Microbiological Quality
of the Samples

The results of the microbiological quality evaluation
recorded in Table 3 show that most of the bacteria of
sanitary interest were present, except Salmonella spp. All

TAMEF: Total Aerobic Mesophilic Flora; S. aureus: Staphylococcus
aureus

3.3. Evaluation of Antibiotic Resistance in the
Different Strains ldentified

The results of the antibiogram are shown in Table 4.
Eight (8) antibiotics were tested with twelve (12) isolated
strains to determine their antibiotic resistance profiles. All
isolated strains were susceptible to ciprofloxacin,
gentamicin, and norfloxacin. However, all Pseudomonas
aeruginosa strains were resistant to nalidixic acid,
amoxicillin-clavulanic acid, ceftriaxone, and tetracycline,
while  50%  were resistant to  trimethoprim-
sulfamethoxazole. About Staphylococcus aureus, all
isolated strains showed intermediate or absolute resistance
to nalidixic acid, amoxicillin-clavulanic acid, ceftriaxone,
and trimethoprim-sulfamethoxazole, while 75% were
resistant to tetracycline. All strains of Escherichia coli and
Enterobacter cloacae were resistant to amoxicillin-
clavulanic acid but susceptible to trimethoprim-
sulfamethoxazole. However, 50% of Escherichia coli
strains and 50% of Enterobacter cloacae strains showed
intermediate or absolute resistance to nalidixic acid and
tetracycline. While all Escherichia coli strains were
susceptible to ceftriaxone, all Enterobacter cloacae strains
showed intermediate or absolute resistance to this
antibiotic.

Table 4. Sensitivity Profile of Strains Isolated from Samples

Types of antibiotics

Bacterial strains

NAL ACLA CEFTRI CIPRO GENTA NOR SXT TETRA

Pseudo_rnonas R R R S s s R R
aeruginosa

Pseudo_monas R R R S s S R R
aeruginosa

Pseudqmonas R R R S s S S R
aeruginosa

Pseudo_rnonas R S s s R
aeruginosa

Staphylococcus aureus | S S S R
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Types of antibiotics

Bacterial strains

NAL ACLA CEFTRI CIPRO GENTA NOR SXT TETRA

Staphylococcus aureus | | R S S S | R
Staphylococcus aureus R R R S S S | R
Staphylococcus aureus R R | S S S R R
Escherichia coli | R S S S S S R
Escherichia coli S R S S S S S S
Enterobacter cloacae S R R S S S S |
Enterobacter cloacae | R | S S S S S

S = Susceptible; | = Intermediate resistant; R = Resistant; NAL: Nalidixic acid, ACLA: Amoxicillin-clavulanic acid; CEFTRI: Ceftriaxone; CIPRO:
Ciprofloxacin; GENTA: Gentamicin; NOR: Norfloxacin; SXT: Trimethoprim-sulfamethoxazole; TETRA: Tetracycline

4. Discussion

The results of the analyses showed very high levels of
contamination with TAMF, coliforms, and Staphylococcus
aureus in the samples of grilled fish. This indicates a lack
of hygiene in the preparation and unsanitary conditions at
certain points of sale. The presence of insects such as flies,
which are potential sources of germs, could also explain
these levels of contamination. These results corroborate
those of other studies conducted in Ouagadougou. Indeed,
studies conducted by Barro et al. [4] in the city of
Ouagadougou in Burkina Faso on the microbiological
quality of street food also revealed the presence of insects
and puddles of water in the environment of certain sales
outlets. The technology used to prepare Kanda is believed
to be the cause of this high presence of germs [7]. Kanda
is prepared in several stages involving various products
(fish, sesame seeds), equipment (table, knife, mortar,
pestle, containers) and repetitive handling by hand, which
can be a source of various spoilage flora and pathogenic
germs. Washing should be done with drinking water and
soap. The lack of drinking water in restaurants for hand
washing has been identified as a potential source of
contamination by the WHO [25].

The results of the analyses show the presence of general
spoilage flora (total mesophilic aerobic flora) and bacteria
indicative of fecal contamination (coliforms). The
presence of TAMF gives an idea of the total microbial
load of the product, and coliforms indicate a breach of
hygiene rules [26,27]. Overall, 33.30% had a TAMF
contamination level below 10° CFU/g for fish and 3,10°
CFU/g for fish-based meals, as recommended by
Regulation 2073/2005/CE and AFSSA [23,24]. The
results also showed that 36.70% of the samples had an
TAMF load greater than 10° CFU/g and were
unsatisfactory. These results show high contamination
compared to the results of Abdelrahim et al. [28], who
found in a study in Ouagadougou on grilled fish that 24%
of samples were unsatisfactory in terms of total flora.

The count of fecal coliforms in samples of grilled fish
and fish-based meals revealed moderate contamination.
Fifty percent (50%) of the samples analyzed were found to
be satisfactory, 3.30% acceptable, and 46.70%
unsatisfactory. These results are similar to those of Micha
et al. [29], who also obtained a rate of 46,7%
unsatisfactory in a study conducted in N’Djamena.
Although the overall contamination rate is average,
adequate hygiene measures must be taken to prevent fecal
contamination. Fecal coliforms are indicators of food
hygiene quality, along with coliforms at 30°C and sulfite-

reducing anaerobes [3,30]. Many fecal coliforms can
come from the surrounding air and packaging bags [31].
These bacteria can be a public health problem. They can
be responsible for the production of histamine, a heat-
resistant biogenic amine that is highly toxic to humans [7].

No Salmonella spp. was detected in the 30 samples.
This result is better than that those of Abdoullahi et al.
(2016), who found Salmonella spp. in two out of thirty (30)
samples in a comparative study of dried fish sold in the
markets of N’djamena and Ouagadougou [32]. These
germs cause numerous foodborne infections [33,34].
Regardless of the food product, their absence is a criterion
for guaranteeing consumer health safety [4]. Cooking
should eliminate  pathogenic  bacteria such as
Salmonella spp. and Staphylococcus aureus. However,
Staphylococcus aureus germs were found despite cooking.
The presence of staphylococci in food is evidence of a
certain level of unsanitary conditions [35]. The
Staphylococcus aureus count showed that 33.33% of
samples were satisfactory, 60% acceptable, and 6.66%
unsatisfactory. The presence of these bacteria in food
suggests contamination by food handlers who, through
scratching their skin, sneezing, or wearing loose hair, can
contaminate raw materials or meals with their hands, hair,
bracelets, or watches [36].

The results of this study revealed numerous cases of
resistance and intermediate resistance to antibiotics,
particularly nalidixic acid, amoxicillin-clavulanic acid,
ceftriaxone, trimethoprim-sulfamethoxazole, and
tetracycline. The use of antibiotics in the agri-food sector
and in the treatment of human infections contributes to the
emergence of resistant bacteria [37]. These are released
into the environment by both humans and animals through
excrement. Animals become infected by consuming
human feces or contaminated food, and through the cycle
of transmission, they can pass these same germs back to
humans. This contamination occurs through direct contact
with animals or through contaminated water and food,
thereby promoting the transfer and spread of resistance
genes to human bacteria [38,39]. According to Chahrazed
et al. [40], the acquired resistance of most of these strains
is the result of numerous mutations that affect most
microorganisms. The prescription of antibiotics for the
treatment of infectious diseases must therefore be
monitored to prevent the spread of antibiotic-resistant
bacterial strains. As part of promoting overall health,
regulations must include monitoring and control of
antibiotic use. It is also necessary to promote the
responsible use of antibiotics in livestock farming, even
though their use remains very limited in Chad, as well as
good waste management, sanitation of food sales outlets
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and the living environment in general, and control of
water and environmental pollution. It is also vital for the
government to implement hygiene control measures in
establishments that supply food to the population to limit
the consequences of consuming such fish and other foods.
Although very limited in scope with a small sample size,
this study shows the need for stricter control of the hygiene
of street food facilities and vendors in N'Djamena in order
to prevent risks to public health. Street food is increasingly
becoming the main source of nutrition for a large segment
of the population and requires strict monitoring by the
public health authorities. Finally, the lack of molecular
identification and the limited number of antibiotics tested
limit the scope of the study, which deserves to be further
explored in order to better understand the spread of
antibiotic-resistant bacteria in Chad.

5. Conclusion

This study enabled us to assess the microbiological
quality of grilled fish, Kanda, and fish rice sold by street
vendors in N'Djamena, Chad. The results showed that the
microbiological quality was unsatisfactory in most of the
samples analyzed. Antibiotic resistance was also observed.
The high presence of bacteria such as Staphylococcus
aureus, total coliforms, and fecal coliforms in grilled fish,
Kanda, and fish rice indicates a lack of rigorous hygiene
measures during the preparation of these dishes. These
germs are responsible for serious foodborne infections and
are among the main pathogens responsible for diarrheal
diseases in Chad. Controls on the application of hygiene
measures must be organized by the authorities to prevent
the risks associated with the spread of antibiotic-resistant
bacteria. It would also be wise to extend the search for
other pathogenic microorganisms and other antibiotics
while furthering their molecular characterization.
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