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Introduction

Spontaneous food fermentations have a long history of use in Africa and are largely based on empiric knowledge of the local population. It is rare that the fermentation processes are fully industrialized and many food fermentations are still carried out at home or at a small scale [START_REF] Mathara | Functional characteristics of Lactobacillus spp. from traditional Maasai fermented milk products in Kenya[END_REF]. In Northern Cameroon, consumption of dairy products is also an old tradition linked to livestock farming practices. Two traditionally fermented milk (TFM) products, locally known as Pendidam and Kindirmou, are widely consumed and they constitute a principal nutritional food source [START_REF] Maïworé | Identification of yeasts present in artisanal yoghurt and traditionally fermented milks consumed in the northern part of Cameroon[END_REF]. Their annual productions are estimated at about 1142 tons in 2013 (ACAGER, 2013). Kindirmou is obtained from raw milk (biradam) incubated without stirring for 12 -24 h by adding kindirmou from the previous fermentation batch. Pendidam contains less milk fat and is also obtained by a backslopping fermentation method with an incubation time ranging from 48 to 72h, depending on the climate and the season [START_REF] Maïworé | Identification of yeasts present in artisanal yoghurt and traditionally fermented milks consumed in the northern part of Cameroon[END_REF]. Both TFM are produced by spontaneous fermentations of raw milk and the fermented product is subsequently used to inoculate fresh milk the next day (i.e. by backslopping) [START_REF] Mbawala | Effect of manufacturing practices on the microbiological quality of fermented milk (Pendidam) of some localities of Ngaoundere (Cameroon)[END_REF][START_REF] Maïworé | Identification of yeasts present in artisanal yoghurt and traditionally fermented milks consumed in the northern part of Cameroon[END_REF]. However, due to the potentially unhygienic conditions that can occur during processing, TFM can exhibit high microbial diversity including, in some cases, pathogenic microorganisms such Listeria monocytogenes, Staphylococcus aureus, Bacillus cereus, Klebsiella spp., or Serratia spp. [START_REF] Abdalla | Enumeration and Identification of Microflora in Roub , A Sudanese Traditional Fermented Dairy Product[END_REF][START_REF] Abel | Evaluation of microbiological quality of raw milk, sour milk and artisanal yoghurt from Ouagadougou, Burkina Faso[END_REF][START_REF] Maïworé | Identification of yeasts present in artisanal yoghurt and traditionally fermented milks consumed in the northern part of Cameroon[END_REF].

Lactic acid bacteria (LAB) are the dominant microorganisms associated with natural milk fermentations and contribute to the organoleptic, rheological, functional and nutritional properties of the final product. Authors have reported the useful effects of some LAB species as antifungal bioprotective cultures that could be used by the food industry to increase the shelf-life of diverse fermented foods [START_REF] Leyva Salas | Antifungal activity of lactic acid bacteria combinations in dairy mimicking models and their potential as bioprotective cultures in pilot scale applications[END_REF][START_REF] Garnier | Antifungal activity of fermented dairy ingredients: Identification of antifungal compounds[END_REF] and also as probiotics as they have been shown to have prophylactic and therapeutic potential [START_REF] Bao | Screening of potential probiotic properties of Lactobacillus fermentum isolated from traditional dairy products[END_REF]. In order for LAB to exert such activities in humans, they have to be resistant to the acidic environment of the stomach and to the bile salts (BS) encountered in the small intestines [START_REF] Mathara | Functional characteristics of Lactobacillus spp. from traditional Maasai fermented milk products in Kenya[END_REF]. The most typical LAB encountered belong to the Lactobacillus, Lactococcus, Leuconostoc and Pediococcus genera [START_REF] Ammor | Antibiotic resistance in nonenterococcal lactic acid bacteria and bifidobacteria[END_REF].

Given their long history of use and/or consumption in traditional fermented foods, many LAB species have been granted the ''Generally Regarded As Safe'' (GRAS) status by the American Food and Drug Agency and the "Qualified Presumption of Safety" (QPS) status in Europe. However, some LAB species used as starter cultures for the production of foods could possibly exhibit undesirable traits such transferable ATB resistances or BA production [START_REF] Perin | Virulence, antibiotic resistance and biogenic amines of bacteriocinogenic lactococci and enterococci isolated from goat milk[END_REF][START_REF] Coton | Biogenic amine and antibiotic resistance profiles determined for lactic acid bacteria and a Propionibacterium prior to use as antifungal bioprotective cultures[END_REF]. In recent years, studies on the selection and dissemination of antibiotic resistances have mainly focused on clinically relevant bacterial species. Fermented dairy products could be important vehicles of large amounts of living bacteria [START_REF] Ammor | Antibiotic resistance in nonenterococcal lactic acid bacteria and bifidobacteria[END_REF] among which some may carry transferable ATB resistance genes [START_REF] Coton | Diversity and assessment of potential risk factors of Gram-negative isolates associated with French cheeses[END_REF][START_REF] Imran | Safety assessment of Gram-negative bacteria associated with traditional French cheeses[END_REF], which might be transferred to commensal or pathogenic bacteria (Kushiro et al., 2009). Among cheese microbiota, ATB resistances have already been reported to occur in LAB in Enterococcus species, Lactococcus lactis and various Lactobacillus species [START_REF] Ammor | Antibiotic resistance in nonenterococcal lactic acid bacteria and bifidobacteria[END_REF][START_REF] Álvarez-Cisneros | Antibiotic Resistance in Lactic Acid Bacteria[END_REF]. Therefore, this is an important criterion to consider when selecting LAB strains for future applications. Another important criteria is the ability of some LAB species to produce BA as these are known to be able to trigger human health problems as palpitations, hypertension, vomiting, headaches, flushing and mild toxic effects if foods containing high concentrations are ingested [START_REF] Arena | Effect of abiotic stress conditions on expression of the Lactobacillus brevis IOEB 9809 tyrosine decarboxylase and agmatine deiminase genes[END_REF][START_REF] Romano | Putrescine production via the ornithine decarboxylation pathway improves the acid stress survival of Lactobacillus brevis and is part of a horizontally transferred acid resistance locus[END_REF]. BAproduction by LAB has been reported in many fermented dairy products such as various types of cheese and fermented milks (Ladero et al., 2008;[START_REF] Linares | Biogenic amines in dairy products[END_REF][START_REF] Benkerroum | Biogenic Amines in Dairy Products: Origin, Incidence, and Control Means[END_REF][START_REF] Barbieri | Biogenic amine production by lactic acid bacteria: A review[END_REF]. The main BA in fermented milk are histamine, tyramine and cadaverine, and the main species involved in their production belong to the Enterococcus, Leuconostoc and Lactobacillus genera [START_REF] Benkerroum | Biogenic Amines in Dairy Products: Origin, Incidence, and Control Means[END_REF][START_REF] Coton | Biogenic amine and antibiotic resistance profiles determined for lactic acid bacteria and a Propionibacterium prior to use as antifungal bioprotective cultures[END_REF]. BA production has been well described to be a strain-dependent trait in many LAB species [START_REF] Coton | Biogenic amine and antibiotic resistance profiles determined for lactic acid bacteria and a Propionibacterium prior to use as antifungal bioprotective cultures[END_REF], thus should be screened for along with ATB resistances.

In developing countries, establishing a diet that can provide interesting physiological properties to stimulate and maintain high immunity remains a major nutritional and health challenge. In addition, there is a high incidence of immunosuppressive, chronic and infectious diseases and severe malnutrition [START_REF] Mathara | Functional characteristics of Lactobacillus spp. from traditional Maasai fermented milk products in Kenya[END_REF]. Faced with this situation, possible solutions using local resources are important. Pendidam and Kindirmou constitute an important part of the diet of the population in Northern Cameroon, and these TFM are therefore matrices of interest for the improvement of local population health [START_REF] Maïworé | Identification of yeasts present in artisanal yoghurt and traditionally fermented milks consumed in the northern part of Cameroon[END_REF]. LAB involved in these milk fermentations have not yet been assessed to determine their safety status as well as their ability to exhibit antifungal activities. The aim of this study was therefore to identify potential LAB strains of interest for future directed fermentations.

Materials and Methods

Culture media and chemical reagents

The culture media: plate count agar, Baird-Parker agar, Endo agar and Listeria PALCAM agar were obtained from Biolife (Biolife Italiana S.r.l., Milano, Italy) while, MRS broth/agar, yeast extract glucose chloramphenicol from AES (AES Laboratoire, Combourg, France). The antibiotics: Ampicillin, Vancomycin, Oxytetracyclin, Tetracyclin, Kanamycin, Erythromycin, Neomycin, Chloramphenicol, Clindamycin, Trimethoprim and Rifampicin were purchased from Sigma-Aldrich (Sigma-Aldrich, St-Louis, Missouri, United States). Litmus milk powder was obtained from Sigma-Aldrich (Sigma-Aldrich, St-Louis, United States).

Sampling and microbial analysis

Kindirmou and pendidam are the two TFM included in this study and produced in northern Cameroon. The TFM samples were collected according to the recommendations given by the Codex Alimentarius [START_REF] Codex Alimentarus | Méthodes d'analyse et d'échantillonnage recommandées[END_REF]. Thirty samples were randomly and aseptically collected in markets of the Ngaoundere, Maroua division (Adamawa and Far -North region respectively, Cameroon) and transported to the laboratory. Ten milliliters of each were first diluted with 90 mL buffered peptone water (pH=7.2). In order to enumerate total viable bacteria (IDF 100B, 1991), staphylococci (IDF 145A, 1997) and Enterobacteriaceae and fecal coliforms (NF V 08-017, 1980), homogenates were serially diluted and plated respectively on plate count agar, Baird -Parker and Endo agar, then incubated for 72 h at 30 °C. The detection of L. monocytogenes was done as described by the AFNOR V08-055 (1997) norm using Fraser broth and Listeria PALCAM agar. Yeasts were enumerated on yeast extract glucose chloramphenicol (YGC) agar after incubation at 25 °C for 72 h [START_REF] Coton | Unraveling microbial ecology of industrial-scale Kombucha fermentations by metabarcoding and culture-based methods[END_REF]. LAB were enumerated on De Man Rogosa Sharpe (MRS) acidified with 10% (v/v) citric acid to pH 4.8 and supplemented with 0.1 g/L pimaricine to inhibit yeast growth [START_REF] Coton | Unraveling microbial ecology of industrial-scale Kombucha fermentations by metabarcoding and culture-based methods[END_REF]; plates were then incubated at 30 °C under anaerobic conditions for 72 -96 h.

LAB isolation was done as described by [START_REF] Coton | Unraveling microbial ecology of industrial-scale Kombucha fermentations by metabarcoding and culture-based methods[END_REF]. For each Petri dish and for each sample, colonies were randomly selected and, if possible, according to their colony morphology. For each, microscopic evaluation by Gram-staining, catalase and oxidase determinations were performed in order to select representative isolates for each microbial group. In general, on plates displaying between 50 and 300 colonies, a number of colonies corresponding to the square root of each morphological type or group were analyzed (in total, stored at -80 °C.

Screening of LAB for acid and bile salt tolerance

Microbial cell suspensions (100 µL) from 20 ± 2 hrs old cultures were used for each LAB isolate. Suspensions were respectively inoculated into MRS broth adjusted to pH 2.0, 3.0, and 6.5 using 1 M HCl and in MRS broth supplemented with BS at 0.3 % (w/v). In both cases, the growth (survival) was evaluated by spectrophotometry at 620 nm after 6 h of incubation at 37 °C. Survival rates were calculated as follows:

Survival (%) = 100 * . % . . % . %
Where DOpH6.5 or 0 % and DOpH3.0 or 0.3 % respectively represent the optical density of LAB culture at different pH values of 6.5 or BS 0 % and pH = 3.0 or BS 0.3%;

Bacterial isolate M13-PCR clustering and species level molecular identifications

Preparation of template DNA

Genomic DNA was extracted from overnight bacterial cultures using 1 mL of culture with the FastDNA Spin Kit (MP Biomedical, Fisher Scientific SAS, France) according to the manufacturer's instructions. Purified DNA samples were quantified using a Nanodrop ND-1000 Spectrophotometer apparatus (Thermo Scientific, France) and stored at -20 °C until use.

M13-PCR genetic profile clustering analysis

For bacterial isolate clustering, genetic profiles for each isolate were generated using the method described by [START_REF] Guinebretiere | Sources of Bacillus cereus contamination in a pasteurized zucchini puree processing line, differentiated by two PCR-based methods[END_REF]. Briefly, one microliter of purified DNA (50 -100 ng) was used for each M13-PCR reaction in the presence of 1 X Green GoTaq Flexi Buffer, 2.0 μM M13 primer (5 ΄ -GAGGGTGGCGGCTCT-3 ΄ ), 400 μM dNTP, 2 mM MgCl2 and 1.25 U Taq polymerase (GoTaq G2 Flexi DNA polymerase, Promega, USA). Amplification conditions were as follows: 95 °C, 5 min; 45 cycles of 95 °C, 1 min; 36 °C, 1 min; 72°C, 4 min. The repeatability and reproducibility of all experiments was also evaluated by using a laboratory control strain in all M13-PCR experiments. PCR sample aliquots (10 μL) were analyzed using 1.2 % (w/v) agarose gels (Promega, France) in 1

X TAE buffer at 110 V for 1 h and then visualized with Midori Green staining (Biotium, France).

The M13-PCR genetic profile banding patterns obtained for each LAB isolate were analyzed using BioNumerics fingerprinting software version 5.1 (Applied Maths, Belgium). The profiles were integrated and analyzed in a Bionumerics database to group isolates, to analyze their genetic diversity and generate proximity dendrograms. Fingerprints were obtained using the Pearson similarity coefficient and unweighted pair group method using arithmetic averages (UPGMA) dendrogram type. The obtained dendrograms clustered isolates according to their similarities and a cut-off value of 80 % was used to group isolates. From each group, representative isolates were selected for species level molecular identifications.

16S rRNA and pheS gene amplifications and sequencing

For species level identifications, 16S rRNA and, for some representative isolates, pheS (phenylalanine tRNA synthase) genes were amplified and sequenced. The 16S rRNA gene PCR were done using the BSF8 and BSR1541 universal primers [START_REF] Wilmotte | Analysis of lactic acid bacteria communities and their seasonal variations in a spontaneously fermented dairy product (Malian fènè) by applying a cultivation/genotype-based binary model[END_REF] in the presence of ∼50 ng DNA, 1 X Green GoTaq Flexi Buffer, 0.2 μM each primer, 1.5 mM MgCl2, 200 μM dNTPs and 1 U Taq polymerase (GoTaq G2 Flexi DNA polymerase, Promega, USA). Amplification conditions were 94 °C for 5 min, 30 cycles of 94 °C for 45 s; 59.5 °C for 45 s; 72 °C for 2 min with a final extension at 72 °C for 5 min.

For the pheS gene amplification the primers pheS21F/pheS22R [START_REF] Naser | Application of multilocus sequence analysis (MLSA) for rapid identification of Enterococcus species based on rpoA and pheS genes[END_REF] were used in presence of ∼20 ng DNA, 1X Green GoTaq Flexi Buffer, 0.3 μM each primer, 2.5 mM MgCl2, 400 μM dNTPs and 0,02 U Taq polymerase (GoTaq G2 Flexi DNA polymerase, Promega, USA). The thermal program consisted of 5 min at 95 °C followed by 3 cycles of 1 min at 95 °C, 2 min 15 s at 46 °C and 1 min 15 s at 72 °C, followed by 30 cycles of 35 s at 95 °C, 1 min 15 s at 46 °C and 1 min 15 s at 72 °C and a final 7 min step at 72 °C. All amplifications were performed using a peqSTAR 2X Gradient Thermocycler (PEQLAB Biotechnologies GMBH, Germany). PCR sample aliquots (10 μL) were analyzed using 0.8 and 1 % (w/v) (16S rRNA and pheS gene fragments, respectively) agarose gels (Promega, France) in 1X TAE buffer at 110 V for 1 h and then visualized with Midori Green staining (Biotium, France).

For 16S rRNA and pheS gene fragment sequencing, amplicons were sent to Eurofins MWG Operon (Ebersberg, Germany). Alignments were performed using ClustalX program or the Bionumerics software and sequence similarity was determined using the BLAST program [START_REF] Altschul | Basic local alignment search tool[END_REF] in GenBank database.

Evaluation of LAB safety

Biogenic amine gene detection by PCR and sequence analysis

The molecular method described by Coton et al. (2010), simultaneously detecting 4 major BA associated genes (hdc, agdi, odc and tyrdc) and a PCR internal control (targeting the 16S rRNA gene) was used. Lactobacillus brevis IOEB 9809 (agdi+ and tyrdc+) and Lactobacillus saerimneri ATCC 33222 (hdc+ and odc+) were used as positive control strains for all experiments. After BA gene target amplification, the gene fragment was systematically sequenced to validate the result. To do so, a simplex-PCR method was performed using the adequate primer pair. The individual PCR fragments were then sequenced by Eurofins MWG (Abersberg, Germany) and sequence similarity was determined using BLAST in the NCBI GenBank database.

Evaluation of LAB antibiotic susceptibility

The susceptibility of the selected representative LAB strains to 12 ATBs was evaluated by 

Evaluation of LAB Antifungal activity

Antifungal activity of the selected LAB (n = 12) was evaluated using the high-throughput method described by Leyva Salas et al. ( 2018) in yoghurt model. Yogurt was prepared from semi-skimmed milk (Candia, France) supplemented with Litmus milk powder (4 %). After a heat treatment for 30 min at 85 °C, the milk was quickly cooled to 45 °C before adding 6 g/500 mL of the lyophilized starter culture (NATALI, France) and then vigorously homogenized. LAB culture suspensions were respectively introduced or not (for fungal growth control wells) in a 24 -well plate to obtain a final concentration of 10 5 and 10 7 CFU/mL. Two milliliters of previously inoculated milk (with starter culture) were added and the microplates were incubated at 42 °C for 4 hrs (final pH value were 4.97 ± 0.03). At the end of the fermentation, the whey was removed and 10 µL of suspension containing 5. Antifungal activity scoring was done visually by recording the days of total inhibition until fungal growth was visible. Global score was calculated for each tested culture at a given inoculum. This global score corresponded to the sum of a numeric equivalent of the antifungal score (0, equivalent to -, corresponded to no inhibition and 3, equivalent to +++, corresponded to total inhibition) divided by the total number of tested fungal targets.

Statistical analysis

Microbial analyses of TFM samples for pathogens enumeration were carried out in triplicate, data were subjected to analysis of variance (ANOVA), differences between means were tested using the Duncan Multiple Range test in Statgraphic Centurion XVI software. Effect of the factors and differences between means were considered significant at P < 0.05 level.

Results and discussion

Microbiological characteristics of TFM

The hygienic qualities of the TFM were evaluated and the microbial load for each target group is presented in Table 1. L. monocytogenes was not detected in any sample in this study.

However, high counts of LAB (6.6 -8.9 log CFU), total viable bacteria (5.1 -8.8 log CFU)

and fungi (4.6 -7.9 log CFU) were numerated. In addition, other microbial groups including fecal coliforms (2.4 -4.5 log CFU), fecal streptococci (3.4 -5.4 log CFU) and Staphylococcus spp. (2.8 -4.3 log CFU) were detected at different loads. These values significantly varied according to the samples, geographic sites and fermentation container types (P <0.05). The variations were higher in samples of milk fermented in calabashes than in those fermented in metal containers. The presence of high microbial populations and pathogenic microorganisms indicated poor hygienic quality of TFM in this part of the country.

The dominance of total viable bacteria have been reported by several authors with the values ranging between 6.3 -9.7 log CFU [START_REF] Beukes | The microbiology of South African traditional fermented milks[END_REF][START_REF] Samet-Bali | Characterisation of typical Tunisian fermented milk: Leben[END_REF][START_REF] Biratu | Chemical composition and microbiological quality of Dhanaan: Traditional fermented camel milk produced in eastern Ethiopia[END_REF]. The results could be explained by the fact that the room temperature conditions used (ranging from 17 -38 °C depending on the season, climate…) for the spontaneous fermentations studied are favorable for mesophilic bacterial growth [START_REF] Akabanda | Microbiological Characteristics of Ghanaian Traditional Fermented Milk Product , Nunu[END_REF]. Failure to comply with hygienic practices related to the cows, milking, milk storing and processing milk up to sale can clearly impact the microbiological quality of TFM [START_REF] Biratu | Chemical composition and microbiological quality of Dhanaan: Traditional fermented camel milk produced in eastern Ethiopia[END_REF][START_REF] Doyle | Microbiological analysis of raw milk in Rwanda[END_REF]. Moreover, TFM producers use inadequate or contaminated waters (i.e. from wells, unprotected boreholes lakes…), work equipment and the processing environments are usually not sufficiently clean. Unfortunately, the fermented milk produced under these poor hygienic conditions is then used as a backslop for the next fermentation. The presence of fungal counts higher than the values recommended by [START_REF] Anzfa | Microbiological Limits for Food[END_REF] which is 2 Log10 (CFU/mL) raises concerns. Similarly, other authors have reported high levels of fungi in TFM ( Olfa Samet-Bali, 2012; [START_REF] Biratu | Chemical composition and microbiological quality of Dhanaan: Traditional fermented camel milk produced in eastern Ethiopia[END_REF]. The presence of fungal species is mainly associated to food spoilage and losses and the modification of the organoleptic properties of the product (moldy, earthy taste, change in color, texture) as the fermentation time is short. In addition, some mold species may produce mycotoxins which can potentially migrate into the products [START_REF] Coton | Mycotoxin migration in moldy foods[END_REF] and threaten consumer health [START_REF] Biratu | Chemical composition and microbiological quality of Dhanaan: Traditional fermented camel milk produced in eastern Ethiopia[END_REF]. The yeasts are part of the indigenous microbiota and their counts ranged from 10 3 to 10 7 CFU/mL in fermented milk products depending on the fermented milk product, the quality of raw milk, the environment and containers (Kebede et al., 2007). According to the containers used, calabashes can be the source of the high observed contamination levels.

They are usually not efficiently cleaned before the next production and can lead to the formation of microbial biofilms. Literature reported the presence of fungi and bacteria in a biofilm deposited in gourds and clay pots used for the traditional fermentation of Sethemi, a TFM from South Africa (Kebede et al., 2007). The presence of pathogenic related microorganisms including S. aureus have been reported by authors from traditionally fermented dairy products [START_REF] Abdalla | Enumeration and Identification of Microflora in Roub , A Sudanese Traditional Fermented Dairy Product[END_REF][START_REF] Abel | Evaluation of microbiological quality of raw milk, sour milk and artisanal yoghurt from Ouagadougou, Burkina Faso[END_REF]. Abdalla & Abdel.

(2010) reported S. aureus counts of 6.2 log CFU in Sudanese mish and 5.88 log CFU in Ethiopian dhanaan. In addition, literature reported their implication with food intoxications including dairy products due to its ability to produce a variety of potent enterotoxins [START_REF] Akabanda | Taxonomic and molecular characterization of lactic acid bacteria and yeasts in nunu , a Ghanaian fermented milk product[END_REF][START_REF] Saleh | Isolation and identification of microorganisms and antibacterial activity of Laban Zeer, an Egyptian traditional fermented milk product[END_REF].

Concerning Enterobacteriaceae, [START_REF] Beukes | The microbiology of South African traditional fermented milks[END_REF] The absence of L. monocytogenes may be attributed to the combined effect of pH dropping below 4.5 (data not shown) contributing to the quality and safety of the fermented milk products. A similar observation has been reported in the literature [START_REF] Akabanda | Microbiological Characteristics of Ghanaian Traditional Fermented Milk Product , Nunu[END_REF]. In addition, the LAB present during fermentation may produce various antimicrobial compounds in TFM [START_REF] Mbawala | Effect of manufacturing practices on the microbiological quality of fermented milk (Pendidam) of some localities of Ngaoundere (Cameroon)[END_REF]. The previous authors mentioned the presence of biosurfactant-producing LAB in pendidam with antimicrobial activity against P. aeruginosa.

Preliminary screening of LAB and species level molecular identifications

A total of 178 LAB isolates were selected and subjected to acid and bile salt (BS) resistance tests. Among them, 68 isolates exhibited survival rates up to 60 % in both acidic (pH3) and BS (0.3 %) stress conditions (Figure 1). The obtained data showed that isolate distribution was not linked to the dairy product (Kindirmou, K: 52.9%; Pendidam, P: 47.1%) or the sampling site (Adamawa, A: 42.6 %; Far-North, E: 57.4%). The most resistant isolates in both conditions were the PE015, PA105 (from pendidam) and KE129 (from Kindirmou).

The 68 isolates were then subjected to M13-PCR analyses used as a grouping and dereplication step. The profiles obtained for the quality control strain used in these experiments were highly similar (Figure 2). Genetic profiles were grouped using Bionumerics according to their similarity and based on the obtained clusters, 35 representative isolates were selected for species level identifications (given in bold in Figure 2). The 16S rRNA gene was amplified and sequenced and the obtained sequences were compared to those available in the GenBank database. The results highlighted the presence of 3 main LAB species (Table 2) which corresponded to P. acidilactici (24 isolates), L. fermentum (10 isolates) and L. plantarum (1 isolate). In order to confirm the obtained identification, the pheS gene of 16 representative isolates, representative of each cluster, was also sequenced (Table 3). With regards to the identified species, studies on TFM from Mali (fene) highlighted the presence of the L. fermentum, L plantarum and P. acidilactici species with a prevalence of 4.9, 1.5 and 0.5%, respectively [START_REF] Wilmotte | Analysis of lactic acid bacteria communities and their seasonal variations in a spontaneously fermented dairy product (Malian fènè) by applying a cultivation/genotype-based binary model[END_REF]. In addition, other authors have also reported the coexistence of L. fermentum and L plantarum in other TFM [START_REF] Mathara | Functional characteristics of Lactobacillus spp. from traditional Maasai fermented milk products in Kenya[END_REF][START_REF] Ashmaig | Identification of lactic acid bacteria isolated from traditional Sudanese fermented camels milk (Gariss)[END_REF][START_REF] Akabanda | Taxonomic and molecular characterization of lactic acid bacteria and yeasts in nunu , a Ghanaian fermented milk product[END_REF]. P. pentosaseus is the most frequently identified species in TFMs in Africa. The identified species have already been studied for their probiotic effects including resistance to acidic and bile stress conditions [START_REF] Bao | Screening of potential probiotic properties of Lactobacillus fermentum isolated from traditional dairy products[END_REF][START_REF] Abbasiliasi | Isolation of Pediococcus acidilactici Kp10 with ability to secrete bacteriocin-like inhibitory substance from milk products for applications in food industry[END_REF]. The low bacterial diversity obtained in this study is most likely explained by the low pH values of the samples (data not shown, Pendidam: 3.38 to 3.65; Kindirmou: 3.63 to 4.11) and based on the preliminary screening results and isolate selection.

LAB safety evaluation

Biogenic amine production potential

LAB strain safety was first evaluated by searching for genes involved in BA production. The ability to produce BA, including histamine, tyramine, and putrescine (from either ornithine or agmatine) was evaluated by targeting the corresponding decarboxylase or deiminase genes involved in their production. The obtained results showed that among the 35 representative strains previously selected, 8 were positive for the agdi gene, involved in the production of putrescine, 7 corresponded to P. acidilactici strains (KA116, KA12, KA130, KA14, KE131, KE132, PA118) and 1 was a L. fermentum KA132 strain. This indicates intraspecific variability in the ability to produce BA in these species. This strain-dependent trait for BAproduction has already been described in the literature in various bacterial species. For example, the ability to form histamine, tyramine and putrescine was shown to be straindependent in Oenococcus oeni, Lactobacillus rhamnosus and Staphylococcus epidermidis strains, respectively [START_REF] Coton | Biogenic amine and antibiotic resistance profiles determined for lactic acid bacteria and a Propionibacterium prior to use as antifungal bioprotective cultures[END_REF]Coton et al., 2010;Coton et al., 2010). The obtained agdi gene fragments were sequenced (~ 600 bp). These sequences were similar with the known agmatine deiminase genes identified in P. acidilactici (GenBank accession n° CP028249.1 and CP028247.1) and other LAB species (Figure 3). Unfortunately, the agdi gene L. fermentum KA132 strain could not be sequenced.

BA are present in a wide range of fermented foods and can accumulate up to high concentrations depending on the species present and environmental conditions [START_REF] Barbieri | Biogenic amine production by lactic acid bacteria: A review[END_REF][START_REF] Benkerroum | Biogenic Amines in Dairy Products: Origin, Incidence, and Control Means[END_REF]. In fermented milks, the presence (in mg.Kg -1 ) of tyramine (0 -337.1); histamine (0 -53.9); cadaverine (0.6 -29.1), spermidine (0 -82.9), putrescine (0 -22.9) in kefir, goat, cow and camel fermented milks have been reported [START_REF] Benkerroum | Biogenic Amines in Dairy Products: Origin, Incidence, and Control Means[END_REF].

In this study, only the agdi gene involved in the production of putrescine was detected. The agdi pathway is quite common among LAB as a means of producing putrescine (Ladero et al., 2008;[START_REF] Linares | Biogenic amines in dairy products[END_REF]). To corroborate this, Ladero et al. (2015) working on 137 LAB isolated from artisanal cheeses observed that four strains of L. brevis and two of L. curvatus produced putrescine and that all presented the genes of the AGDI cluster and not the ornithine decarboxylase (odc) gene. In addition to these two species, Lactobacillus brevis and Lactobacillus curvatus, Enterococcus faecalis, Enterococcus hirae, Lactobacillus buchneri, and L. lactis are also known as producers of putrescine in dairy products [START_REF] Linares | Biogenic amines in dairy products[END_REF]Ladero et al., 2012;[START_REF] Coton | Biogenic amine and antibiotic resistance profiles determined for lactic acid bacteria and a Propionibacterium prior to use as antifungal bioprotective cultures[END_REF]. Although putrescine does not have the same physiological and health implications than histamine and tyramine, it is safer to eliminate any potential BA-producing strain for technological use.

Antibiotic MIC determination

Based on the various screening steps included in this study, and by excluding any BApositive strains, 12 strains were further selected for antibiotic resistance evaluation. They corresponded to L. fermentum (7), L. plantarum (1) and P. acidilactici (4) TFM strains as well as L. plantarum ATCC 14917 used as a control strain. Antibiotic MIC were assessed for 12 ATBs as previously described [START_REF] Coton | Biogenic amine and antibiotic resistance profiles determined for lactic acid bacteria and a Propionibacterium prior to use as antifungal bioprotective cultures[END_REF] and the results are presented in Table 4. The obtained data were also compared with the values recommended by the EFSA (2012). It appears that all LAB strains were sensitive to chloramphenicol (2 -4 mg/L), neomycin (4 -32 mg/L), clindamycin (0.003 -1 mg/L), erythromycin (0.12 -0.25 mg/L), ampicillin (0.25 -1 mg/L), streptomycin (16 -64 mg/L), oxytetracycline (2 -32 mg/L), tetracycline (1 -32 mg/L), trimethoprim (0.12 -4 mg/L) and rifampicin (0.12 -2 mg/L). In contrast, all strains were resistant to kanamycin (64 -128 mg/L) and vancomycin (> 128 mg/L). We noted resistance of P. acidilactici isolates to neomycin (PA114, KA136) and intermediate profiles to tetracycline except PE015 which was resistance. It is important to point out a difference in the MIC value for P. acidilactici KA136 strain compared to all other strains for neomycin, kanamycin, streptomycin and oxytetracycline. According to L. fermentum strains, there was a slight difference between the PE08 strain and the other ones for streptomycin, oxytetracycline, tetracycline. We observed with trimethoprim that, the MIC values of Pediococcus strains was 8 times higher than those of the Lactobacillus strains.

There was great variability in ATB susceptibility depending on the genera and the species.

According to the literature, lactobacilli and pediococci are generally susceptible to penicillin, rifampicin and to ATBs inhibiting the synthesis of proteins, such as chloramphenicol, erythromycin, clindamycin, and tetracycline [START_REF] Zhou | Antibiotic susceptibility profiles of new probiotic Lactobacillus and Bifidobacterium strains[END_REF][START_REF] Ammor | Antibiotic resistance in nonenterococcal lactic acid bacteria and bifidobacteria[END_REF]Kushiro et al., 2009;[START_REF] Perin | Virulence, antibiotic resistance and biogenic amines of bacteriocinogenic lactococci and enterococci isolated from goat milk[END_REF][START_REF] Coton | Biogenic amine and antibiotic resistance profiles determined for lactic acid bacteria and a Propionibacterium prior to use as antifungal bioprotective cultures[END_REF]. Many food associated LAB have been given the 'Generally Regarded As Safe' (GRAS) status, however, the potential health risk due to the transfer of ATB resistance genes from LAB reservoir strains to pathogenic bacteria is very important [START_REF] Mathur | Antibiotic resistance in food lactic acid bacteria -A review[END_REF]. Several studies reported a high natural resistance to vancomycin, neomycin, kanamycin and tetracycline in lactobacilli and pediococci (specially for P. acidilactici species), a property that is useful to separate them from other Gram-positive bacteria [START_REF] Ammor | Antibiotic resistance in nonenterococcal lactic acid bacteria and bifidobacteria[END_REF][START_REF] Coton | Biogenic amine and antibiotic resistance profiles determined for lactic acid bacteria and a Propionibacterium prior to use as antifungal bioprotective cultures[END_REF]. All 12 strains selected and tested for ATB resistances didn't present ATB dissemination factors and were therefore further tested for their antifungal activities.

LAB antifungal activity

The previous 12 retained strains were used for antifungal activity determination in a yoghurtmimicking model. The lactobacilli strains showed higher antifungal activities than pediococci (Table 5). P. commune and C. parapsilosis were most inhibited by L. plantarum (KE04) and L. fermentum (PE11, PE172), followed by P. pinodella, while R. mucilaginosa was only inhibited by L. plantarum (KE04) and L. fermentum (PE172). G. geotrichum and Y. lipolytica yeasts were the most resistant as no antifungal activities were observed for any of the tested strains. The global score of selected LABs against the 6 tested fungal targets showed that 5 strains exhibited antifungal activity with score values between 1.75 and 2.75, followed by 6 strains with values of 1.5. The strains L. fermentum (PE11 and PE172), L. plantarum (KE04), P. acidilactici (PA114 and KA136) exhibited the strongest antifungal activities. The obtained data showed that the antifungal activity was strain-dependent and varied according to LAB species and the targeted fungal species. Antifungal activity for all strains was significantly higher when inoculated at 10 7 CFU/mL. At 10 5 CFU/mL, all strains showed weak activities (+) against the tested fungi.

Fungal spoilage of foods represents a major cause of concern for food manufacturers.

Similarly, authors reported the resistance of several fungi to sorbic and benzoic acids, sodium benzonate and natamycin primarily used as antifungal agents produced by Streptomyces natalensis [START_REF] Voulgari | Antifungal activity of non-starter lactic acid bacteria isolates from dairy products[END_REF]. The use of LAB to alleviate fungal spoilage of foods and feed is a promising solution. On the other hand, the selection of fungal targets is also important as they should be representative of contaminants in terms of occurrence, biodiversity and origin. In the present study, six target strains belonging to species known as frequent dairy product contaminants were selected [START_REF] Leyva Salas | Antifungal activity of lactic acid bacteria combinations in dairy mimicking models and their potential as bioprotective cultures in pilot scale applications[END_REF]. Moreover, there is a strong demand for natural alternatives to chemical preservatives. In this context, the use of antifungal LAB has received a surge of interest in recent years [START_REF] Garnier | Antifungal activity of fermented dairy ingredients: Identification of antifungal compounds[END_REF][START_REF] Garnier | Technical note: High-throughput method for antifungal activity screening in a cheese-mimicking model[END_REF][START_REF] Leyva Salas | Antifungal activity of lactic acid bacteria combinations in dairy mimicking models and their potential as bioprotective cultures in pilot scale applications[END_REF]. Leyva Salas et al. ( 2018) reported the antifungal activity of L.

plantarum L244 strains against P. commune, M. racemosus and G. geotrichum in both yoghurt and cheese-mimicking models. In addition, studies of [START_REF] Garnier | Technical note: High-throughput method for antifungal activity screening in a cheese-mimicking model[END_REF] working on 7 strains of L plantarum mentioned good antifungal activity of 5 strains against P. commune and M. racemosus. [START_REF] Voulgari | Antifungal activity of non-starter lactic acid bacteria isolates from dairy products[END_REF] observed antifungal activities for all facultatively heterofermentative lactobacilli strains (except the Q20.3 strain) including L.

plantarum against Penicillium M1, Debaryomyces hansenii and Penicillium candidum.

Significant progress has also been reported in the literature on the characterization of antifungal compounds, which include a large variety of organic acids, cyclic dipeptides and fatty acids [START_REF] Garnier | Antifungal activity of fermented dairy ingredients: Identification of antifungal compounds[END_REF][START_REF] Leyva Salas | Antifungal activity of lactic acid bacteria combinations in dairy mimicking models and their potential as bioprotective cultures in pilot scale applications[END_REF][START_REF] Schnürer | Antifungal lactic acid bacteria as biopreservatives[END_REF] (2020) that worked on dairy product isolates reported that lactic and acetic acids were the most abundant fermentation products for L. rhamnosus. In the same study, other antifungal compounds such as free fatty acids, hydroxylated compounds including 4-hydroxyphenyl propionic acid, 2-hydroxyisocaproic acid DL-hydroxyphenyllactic acid was also identified from selected strains. Literature data has also mentioned that antifungal activity of LAB strains is not only linked to lactic acid production during fermentation with a relatively low pKa (3.9), but also with their synergic action in combination with acetic and propionic acids: pKa values of 4.75 and 4.87, respectively [START_REF] Garnier | Antifungal activity of fermented dairy ingredients: Identification of antifungal compounds[END_REF][START_REF] Voulgari | Antifungal activity of non-starter lactic acid bacteria isolates from dairy products[END_REF]. On the other hand, proteinaceous compounds from Lactobacillus coryniformis subsp. coryniformis Si3, P. acidilactici, Lactobacillus casei subsp. pseudoplantarum, Lactobacillus paracasei subsp. paracasei M3 have shown antifungal effects against several moulds and yeasts [START_REF] Schnürer | Antifungal lactic acid bacteria as biopreservatives[END_REF]. Moreover, an antifungal 9-amino acid peptide derived from αs2-casein in a L. rhamnosus-derived fermentate was recently identified [START_REF] Garnier | Antifungal activity of fermented dairy ingredients: Identification of antifungal compounds[END_REF] Concerning G. geotrichum and Y. lipolytica species, their resistance to chemical preservatives (potassium sorbate) and biopreservative compounds have been reported by many authors [START_REF] Garnier | Antifungal activity of fermented dairy ingredients: Identification of antifungal compounds[END_REF][START_REF] Leyva Salas | Antifungal activity of lactic acid bacteria combinations in dairy mimicking models and their potential as bioprotective cultures in pilot scale applications[END_REF].

Conclusion

Traditional fermented milks represent a human health risk due to their poor hygienic quality in some countries, especially in Cameroon. In our study, lactic acid bacteria isolates obtained from the studied TFM showed good resistance to acid and biliary stresses. The use of a safety assessment approach proposed for LAB (ie no BA production potential and low ATB dissemination risks) allowed us to exclude some isolates and to retain 12 strains of interest for future directed fermented milk productions. Interestingly, some of the retained strains were also observed to have antifungal activities, which makes them important candidates for combating TFM spoilage and overall food losses. In the future, it would be interesting to evaluate the probiotic potential of these strains. 

  determining their MIC values according to the ISO-10932/IDF-223 International Standard method (ISO-10932/IDF-223, 2010) applicable to the non-enterococcal LAB and bifidobacteria isolated from dairy products. The following antimicrobials were tested in the concentration ranges (mg/L) given in brackets: ATBs with action on cell wall synthesis, Ampicillin (0.031 -16), Vancomycin (0.25 -128); ATB inhibiting protein synthesis, Oxytetracycline (0.125 -64), Tetracycline (0.125 -64), Kanamycin (2 -1024), Erythromycin (0.016 -8), Neomycin (0.5 -256), Chloramphenicol (0.125 -64), Clindamycin (0.031 -16); ATB inhibiting nucleic acid synthesis, Trimethoprim (0.125 -64), Rifampicin (0.125 -64). For each plate, the L. plantarum LMG6907 and Streptococcus thermophilus LMG18311 reference strains were included. MIC values were determined and corresponded to the ATB concentration in the first well in which no growth was visible as determined by an automatic Multiskan FC plate reader (Thermo Scientific, Paris, France) set to 620 nm. The data obtained were compared to the microbiological cut-off values (mg/L) according to the recommendation given by EFSA. (2012).

  10 3 fungal spores were spotted at the center of each well (1 fungi tested/plate) except for the positive control wells. The plates were incubated for 10 to 14 days at 10 °C. Antifungal activity was assessed by visually evaluating fungal growth in comparison with the negative control. The 7 fungal targets used were from the UBOCC (Plouzané, France) and corresponded to Phoma pinodella UBOCC-A-116004, Candida parapsilosis UBOCC-A-216002, Galactomyces geotrichum UBOCC-A-216001, Penicillium commune UBOCC-A-116003, Yarrowia lipolytica UBOCC-A-216006, Rhodotorula mucilaginosa UBOCC-A-216004 and Trichosporon asahii UBOCC-A-216005.
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 13 Figure legends: Figure 1: Survival percentage of the 68 selected LAB to acidic and BS conditions. P: Pendidam; K: Kindirmou; A: Adamawa; E: Far-North; PE: Pendidam sampling from Far-North region; KA: Kindirmou sampling from Adamawa region;
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  reported the occurrence of Enterobacteriaceae in samples of TFM in South Africa with mean counts of 7.17 log CFU while,[START_REF] Abdalla | Evaluation of microbiological quality of Sudanese fermented dairy product 'mish' during storage[END_REF] and[START_REF] Biratu | Chemical composition and microbiological quality of Dhanaan: Traditional fermented camel milk produced in eastern Ethiopia[END_REF] respectively reported coliforms count of 6.2 log CFU in Sudanese mish and 5.88 log CFU in Ethiopian dhanaan. Similar results have been obtained in this study. Their presence were probably introduced from the external environment, i.e from the udder surface, feed, bovine faeces, soil, bedding, from the

handlers, water quality and utensil hygiene

[START_REF] Abdalla | Enumeration and Identification of Microflora in Roub , A Sudanese Traditional Fermented Dairy Product[END_REF][START_REF] Akabanda | Microbiological Characteristics of Ghanaian Traditional Fermented Milk Product , Nunu[END_REF]

. Amongst the Enterobacteriaceae, E. coli is the most common contaminant of raw and TFM while some enteropathogenic (EPEC) pathovars can cause severe diarrhea and vomiting in infants and young children. In addition,

[START_REF] Akabanda | Microbiological Characteristics of Ghanaian Traditional Fermented Milk Product , Nunu[END_REF] 

reported the presence of Enterobacteriaceae including Enterobacter, Klebsiella, Escherichia, Proteus and Shigella in TFM nunu (Ghana).

  . A similar observation was made in this study. Regarding the final pH of the yoghurt-mimicking model at the end of the experiments, we observed that L. plantarum yoghurts had slightly lower pH (4.57) values than P. acidilactici (~ 4.61) and L. fermentum (~ 4.66). Garnier et al.

Table 3 :

 3 Metallic. Values are mean ± SD calculated for TFM samples analyzed individually in triplicate; Different superscripts in the same column indicate significant differences (P<0.05); ND: Not detected Molecular identification of selected strains based on the 16S RNA and PheS gene sequence

	Samples	TVB	Staphylococcus spp. Enterobacteriaceae L.monocytogenes Feacal coliforms	Fungi	Feacal streptococci	LAB
	BtCa1	7.9 ± 0.1 e	4.7 ± 0.1 f	5.2 ± 0.1 g	ND	4.4 ± 0.2 e	7.9 ± 0.1 h	5.4 ± 0.1 f	8.4 ± 0.2 e
	BMCa2	8.8 ± 0.1 g	3.6 ± 0.1 cd	4.7 ± 0.2 f	ND	4.5 ± 0.1 e	5.5 ± 0.1 c	4.6 ± 0.2 cde	8.2 ± 0.3 e
	DarCa2	6.5 ± 0.1 bc	3.5 ± 0.2 bcd	5.4 ± 0.2 g	ND	4.5 ± 0.1 e	7.8 ± 0.1 gh	4.3 ± 0.1 c	8.7 ± 0.1 f
	Dangca1 6.4 ± 0.2 bc	3.3 ± 0.2 b	4.2 ± 0.3 e	ND	4.3 ± 0.2 de	5.7 ± 0.1 cd	4.8 ± 0.1 e	8.9 ± 0.1 f
	BMCa3	7.1 ± 0.2 d	2.8 ± 0.1 a	3.6 ± 0.1 c	ND	2.4 ± 0.2 a	5.8 ± 0.1 d	4.5 ± 0.1 cd	6.6 ± 0.1 a
	BMCa1	6.6 ± 0.1 c	2.8 ± 0.1 a	3.8 ± 0.1 c	ND	3.9 ± 1.2 cde	5.6 ± 0.1 cd	6.8 ± 0.1 g	7.5 ± 0.1 bcd
	DarCa1	5.1 ± 0.2 a	4.7 ± 0.1 f	3.5 ± 0.1 bc	ND	3.5 ± 0.2 bcd	6.5 ± 0.1 e	3.6 ± 0.1 ab	7.6 ± 0.1 cd
	PtM3	7.8 ± 0.1 e	4.3 ± 0.1 e	4.1 ± 0.2 de	ND	3.5 ± 0.1 bcd	6.5 ± 0.2 e	4.4 ± 0.3 cd	7.4 ± 0.1 bc
	PtM2	8.4 ± 0.1 f	4.3 ± 0.2 e	6.7 ± 0.1 h	ND	2.4 ± 0.2 a	7.7 ± 0.1 gh	3.7 ± 0.1 b	8.8 ± 0.1 f
	PtM4	7.9 ± 0.1 e	3.5 ± 0.1 bcd	4.6 ± 0.1 f	ND	3.4 ± 0.1 bc	7.6 ± 0.1 gh	3.8 ± 0.1 b	7.5 ± 0.1 bcd
	DangM1	7.7 ± 0.1 e	3.6 ± 0.1 bcd	3.8 ± 0.1 cd	ND	2.4 ± 0.1 a	6.8 ± 0.1 f	4.5 ± 0.1 cd	7.6 ± 0.1 cd
	PtM1	6.6 ± 0.1 c	3.8 ± 0.1 d	3.8 ± 0.1 cd	ND	2.5 ± 0.1 a	4.6 ± 0.1 a	3.8 ± 0.2 b	7.7 ± 0.1 d
	BtM1	6.6 ± 0.1 c	3.4 ± 0.1 bc	3.7 ± 0.1 c	ND	2.2 ± 0.3 a	7.6 ± 0.1 g	4.7 ± 0.1 de	7.4 ± 0.1 bc
	BMM1	8.4 ± 0.0 f	2.7 ± a 0.1	3.2 ± 0.3 b	ND	2.8 ± 0.1 ab	7.8 ± 0.1 gh	3.5 ± 0.1 ab	6.7 ± 0.1 a
	DangM2	6.2 ± 0.3 b	4.3 ± 0.2 e	2.5 ± 0.1 a	ND	2.1 ± 0.2 a	5.2 ± 0.3 b	3.4 ± 0.1 a	7.2 ± 0.1 b

TVB: Total viable bacteria; BM: Bamyanga; Bt: Bantai; Dang: Dang: Dar: Darang; Pt: petit-marche; Ca: calabash; M: AN: Accession number; IP: Identification Percentage; Eff.: Effective (number of isolates with the same accession number); P.: Pediococcus; L.: Lactobacillus; n=35

Table 2 :

 2 Molecular identification based on the 16S RNA gene Values in the table correspond to the minimal inhibitory concentration (mg. L -1 ) and, in parentheses, microbiological cut-off (mg. L -1 ) according to the (EFSA, 2012).

	Species	AN	IP	Eff.	Code
	P. acidilactici CP023654.1	99.9	13	KA11, KA130, KA14, KE116, KE125,
					KE132, PA113, PA118, PA122, PE014,
					PE015, PE07, PE232
		CP035154.1	99.9	9	KA116, KA122, KA136, KA18, KE114,
					KE128, KE129, KE131, PE231
		MN638804.1	99.9	1	KE03
	L. fermentum HM058119.1	99.9	2	PE012, PE172
		KF149340.1	99.9	3	KA132, KE141, PE013
		MN589591.1	99.9	6	KE130, KE171, KE172, PA102, PE08,
					PE11
	L. plantarum CP048921.1	99.9	1	KE04

a

Table 4 :

 4 Susceptibility of the twelve selected LAB strains to antibiotics(12) 

	Species	ATB with action on cell wall			ATB inhibiting protein synthesis			ATB inhibiting nucleic acid synthesis
		Ampicilin Vancomycin	Clindamycin	Kanamycin	Chloramphenicol Erythromycin Neomycin Streptomycin Oxytetracyclin Tetracyclin Trimetoprim Rifampicin
	P. acidilactici PE231	1(4)	> 128(n.r)	0,12(1)	64 -128(64)	4(4)	0,25(1)	4-8(n.r)	32(64)	16(n.r)	8-16(8)	4	1-2
	P. acidilactici PE015	1(4)	> 128(n.r)	0,12(1)	64 -128(64)	4(4)	0,25-0,5(1)	4-8(n.r)	32(64)	16(n.r)	16(8)	4	1-2
	P. acidilactici PA114	0,5 -1(4)	> 128(n.r)	0,03 -0,12(1)	128(64)	2-4(4)	0,12-0,25(1)	4-16(n.r)	16-64(64)	2-4(n.r)	4-16(8)	4	0,5-1
	P. acidilactici KA136	0,5 -1(4)	> 128(n.r)	0,06 -0,12(1)	128 -256(64)	4(4)	0,25(1)	16-32(n.r)	32-64(64)	16-32(n.r)	4-16(8)	4	1-2
	Lb. fermentum PE172	0,25 -0,5(2)	> 128(n.r)	0,06(1)	64 -128(32)	4(4)	0,25(1)	8-16(n.r)	16-32(64)	2-8(n.r)	2-4(8)	0,25-0,5	0,25-1
	Lb. fermentum PE11	0,5(2)	> 128(n.r)	0,06(1)	128(32)	2-4(4)	0,25(1)	8-16(n.r)	16-32(64)	4(n.r)	1-2(8)	0,25	0,5-1
	Lb. fermentum PE08	0,5 -1(2)	> 128(n.r)	0,03 -0,12(1)	128(32)	4(4)	0,12-0,5(1)	8(n.r)	32-64(64)	8-16(n.r)	4-16(8)	0,25	1-2
	Lb. fermentum PE012	0,5-1(2) > 128(n.r)	0,03 -0,06(1)	64 -128(32)	4(4)	0,25(1)	8-16(n.r)	32(64)	2-4(n.r)	2-4(8)	0,12-0,5	0,25-1
	Lb. fermentum KE172	0,25 -0,5(2)	> 128(n.r)	0,03 -0,06(1)	64(32)	2(4)	0,25(1)	4-16(n.r)	32(64)	4-8(n.r)	4-16(8)	0,25	0,12-0,25
	Lb. fermentum KE171	0,5 -1(2)	> 128(n.r)	0,03 -0,12(1)	128(32)	2-4(4)	0,25-0,5(1)	8(n.r)	32(64)	8-16(n.r)	2-4(8)	0,25	0,5-1
	Lb. fermentum KE141	0,5 (2)	> 128(n.r)	0,03(1)	256(32)	2(4)	0,12-0,25 (1)	4-16(n.r)	16-64(64)	2-4(n.r)	1-2(8)	0,25	0,5-1
	Lb. plantarum KE04	0,12 -0,25(2)	> 128(n.r)	0,5-1(2)	256(64)	4-8(8)	0,25(1)	4-16(n.r)	16(n.r)	16(n.r)	16-32(32)	0,12	1-2
	Lb. plantarum ATCC 14917	0,5(2)	> 128(n.r)	1-2(2)	32-64(64)	8(8)	0,5-1(1)	2(n.r)	16(n.r)	64	32(32)	1	2

P.: Penicillium, Phoma, or Pediococcus; C.: Candida; R. : Rhodotorula ; Y. : Yarrowia: G.: Galactomyces; L.: Lactobacillus; In.: Inoculate (CFU/mL); pHf: final pH or pH

at the end of fermentation; Score of antifungal activity as follows: -, no inhibition ; +, very low inhibition ; ++, slight inhibition ; +++/x, total inhibition during (x) days to
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