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ABSTRACT

The industrial ethanolic fermentation process is operated in distilleries, either in fed-batch or continuous mode. A
consequence of the large industrial ethanol production is bacterial contamination in the fermentation tanks, which is
responsible for significant economic losses. To investigate this community, we accessed the profile of bacterial contaminant
from two distilleries in Brazil, each operating a different fermentation mode, throughout sugarcane harvest of 2013–2014.
Bacterial communities were accessed through Illumina culture-independent 16S rDNA gene sequencing, and qPCR was
used to quantify total bacteria abundance. Both ethanol production modes showed similar bacterial abundance, around
105 gene copies/mL. 16S rDNA sequencing showed that 92%–99% of the sequences affiliated to Lactobacillus genus.
Operational taxonomic units differently represented belonged mainly to Lactobacillus, but also to Weissella, Pediococcus,
Acetobacter and Anaeosporobacter, although in lower abundance. Alpha-diversity only showed a correlation through the
fermentation tanks in continuous mode, where it was always higher in the second and third tanks. Beta-diversity clearly
separated the two distilleries and metagenome prediction reinforces clusterization within distilleries. Despite certain
variations between bacterial community in the distilleries throughout harvest season, Lactobacillus were the main genera
reported in both distilleries and bacterial community seemed to persist along time, suggesting bacterial reinfestation.
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INTRODUCTION

Ethanol is the most used biofuel for transportation, and Brazil
is the second largest producer in the world, United States be-
ing the main producer. In 2016, Brazil produced 7295 million
of gallons (RFA 2017) that were mainly consumed in the inter-
nal market. Sugarcane is the feedstock used in the fermenta-
tion process in distilleries in Brazil, and it contains considerable

amounts of readily fermentable sugars, facilitating the opera-
tional processes and decreasing the costs (Amorim, Basso and
Lopes 2009; Crago et al. 2010). In first-generation ethanol produc-
tion, these sugars—sucrose, fructose and glucose—are extracted
from sugarcane and used as substrate to fermentation (de Souza
Dias et al. 2015).

The current fermentation process to ethanol production was
developed in the 1930s by Firmino Boinot, which is known as
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Melle-Boinot process and consists in fed-batch process with
high yeast cell density (10%–15% w/v) that are responsible for
a very short fermentation time of 6–10 h. After the fermenta-
tion process, yeast cells are treated with dilute sulfuric acid and
then recycled into another batch. In Brazil, this process uses sug-
arcane juice and/or water-diluted molasses as substrate to pro-
duce sugarcane must and ferment (Godoy et al. 2008; Basso et al.
2011). With the improvements made in the last 30 years, this
process achieves fermentation yields of 92%–93% (Amorim et al.
2011).

In 1970s appeared the first continuous versions of the pro-
cess developed by Boinot. In Brazil, around 85% of distilleries
adopt fed-batch fermentation process, while 15% adopt contin-
uous fermentation system (Godoy et al. 2008). Initially, several
operational problems were detected in continuous system, as
elevated level of contamination, low productivity, low yield and
solid flow. Nowadays, continuous process has been optimized to
achieve high productivity, high process flexibility and stability,
which can make it less expensive than batch processes (Zanin
et al. 2000; Brethauer and Wyman 2010).

Due to high organic and inorganic compounds, the sugarcane
fermentation tanks are susceptible to the growth of contami-
nant microorganisms. The impact of contaminant microorgan-
isms in the fermentation process is related to sugar consump-
tion and organic acids production, which affect the efficiency of
yeast fermentation (Solomon 2009).

Lactic acid bacteria are contaminants commonly found in
fermentation tanks, but other genera are also present, although
in lower abundance. Not all microorganisms are able to grow in
this environment, the fermentation process can be stressful to
them due to factors such as low pH, high ethanol concentration,
elevated temperature, high osmotic pressure and others (Basso
et al. 2011). Several works have focused on accessing the bacte-
rial diversity in this particular microbiota, but based on cultured
techniques (Gallo 1990; Skinner and Leathers 2004; Lucena et al.
2010; Rich et al. 2015).

Nonetheless, accessing the bacterial community only
through cultivated microorganism usually misrepresents the
community present in an environment (Rappé and Giovannoni
2003). Illumina MiSeq 16S rDNA sequencing is a robust, low cost
and easy to process methodology that can be used in different
works to describe diversity from different bacterial community
(Bartram et al. 2011). Also, the sequences generated can be
analyzed using the Phylogenetic Investigation Communities by
Reconstruction of Unobserved States (PICRUSt) that can predict
gene functions comparing these sequences with a reference
genomes database (Langille et al. 2013).

This work focused on the cultured-independent assessment
and characterization of contaminating bacterial community
from sugarcane ethanol fermentation process. To this purpose,
we sampled from the two fermentation processes adopted in
Brazil, fed-batch and continuous fermentation process, in the
state of São Paulo during the harvest season of 2012–2013. To our
knowledge, this is the first time that high throughput sequenc-
ing technique was used to study bacterial contaminant commu-
nity from sugarcane fermentation tank.

MATERIALS AND METHODS

Samples collection

Sampling were made in two distilleries at Piracicaba region, São
Paulo state, Brazil (22◦43′31′′ S, 47◦38′57′′ W) during the sugar-
cane harvest season of 2012–2013. The continuous process dis-

Table 1. Temporal samples from FBD and CPD.

FBD CPD

First sampling FBD1.1 CPD1.1
FBD1.2 CPD1.2
FBD1.3 CPD1.3
FBD1.4 CPD1.4

Second sampling FBD2.1 CPD2.1
FBD2.2 CPD2.2
FBD2.3 CPD2.3
FBD2.4 CPD2.4

Third sampling FBD3.1 CPD3.1
FBD3.2 CPD3.2
FBD3.3 CPD3.3
FBD3.4 CPD3.4

Figure 1. Diagram of sampling in fermentation tanks in the continuous process
distillery (CPD) (A) and fed-batch distillery (FBD) (B).

tillery (CPD) operates with four fermentation tanks connected
in parallel, using sugarcane molasses, while the fed-batch dis-
tillery (FBD) uses sugarcane juice in four independent tanks.
Both distilleries use sulfuric aqueous solution and antibiotics
to reduce bacterial contamination. Three samplings were made
between the months of August and December in each fermen-
tation tank, at each tank designed sampling point, in each dis-
tillery. In the CPD, four tanks in parallel were collected and they
were sequentially enumerated, whereas in the FBD, four inde-
pendent tanks were collected (Table 1 and Fig. 1). All samples
were stored at –80◦C for further analysis.

DNA extraction

We used 1 mL of the fermentation samples to extract total DNA
by Power Soil DNA Isolation kit (MO BIO, EUA) according to man-
ufacturer’s instructions.

Bacterial abundance
In the qPCR assay, the primer set P1 (5′-CCTACGGGAGGCAGCAG-
3′) and P2 (5′-ATTACCGCGGCTGCTGG-3′) (Muyzer, De Waal and
Uitterlinden 1993) was used to quantify bacterial abundance in
CPD and FBD. The qPCR was performed with the iCycler iQ Real-
Time PCR Detection System (Bio-Rad Laboratories Inc., USA) us-
ing the SYBR green I fluorescent dye detection. Amplifications
were carried out in 25 μL reaction volumes containing 5 pmol
of each primer (P1/P2), 12.5 μL of Platinum Syber Green qPCR
SuperMix-UDG (Invitrogen), 0.02 mg.mL−1 of BSA and 5 ng of
template DNA (1 ng.μL−1). Thermal cycling parameters were set
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initially in preheat for 5min at 95◦C, followed by 35 cycles at 95◦C
for 30 s, 62.5◦C for 30 s and 72◦C for 30 s for data collection and
real time analysis, and 72◦C –95◦C for 30s increasing set point
temperature after cycle 2 by 0.5◦C for melt curve data collection
and analysis.

Standard curves were constructed using the PCR
product of the 16S rDNA gene. Amplification of 16S
rDNA was carried out using the primer set R1387
(5′-CGGTGTGTACAAGGCCCGGGAACG-3′) e PO27F (5′-
GAGAGTTTGATCCTGGCTCAG-3′) according to Heuer et al.
(1997). The 16S rDNA amplified fragments were purified with
polyethylene glycol methodology (Lis 1980) and the concentra-
tion measured at 260 nm with NanoCell (Thermo Scientific).
Serial dilutions were performed and 102, 103, 104, 105, 106, 107

and 108 gene copies were used for calibration. Standard curve
and all samples were run in triplicates. The average and the
standard error of the threshold cycle obtained in the technical
replicates were calculated and used as threshold cycle values to
quantify total bacteria in each serial dilution and samples.

Bacterial 16S rDNA sequencing
The V4 region 16S rDNA was amplified using four primers for-
ward: 16SV4FPCR 5′-TCGTCGGCAGCGTCAGATGTGTATAAGAG
ACAGAY TGGGYDTAAAGNG-3′; 5′-TCGTCGGCAGCGTCAGATGT
GTATAAGAGACAG NAYTGGGYDTAAAGNG-3′; 5′-TCGTCGGC
AGCGTCAGATGTGTATAAGAGA CAGNNAYTGGGYDTAAAGNG-
3′; 5′-TCGTCGGCAGCGTCAGATGTGTATAA GAGACAGNNNAYTG
GGYDTAAAGNG-3′ and four primers reverse: 16SV4RPCR 5′-
GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGCCGTCA ATTC
MTTTRAT-3′; 5′- GTCTCGTGGGCTCGGAGATGTGTATAAGAGAC
AGTCMTTTRAGT-3′; 5′-GTCTCGTGGGCTCGGAGATGTGTATAAGA
GACAGNNN CCGTCAATTCMTTTRAGT-3′ based on Ribosomal
Database Project (Cole et al. 2014). PCR mix contained 0.1 μM
of each primer, 3.0 mM of MgCl2, 0.3 mM of each dNTP, 10.0
μg.μL−1 of BSA 1.5 U of Taq DNA polymerase, 1.2x Taq buffer
with 25 μL of final volume. 16S rDNA amplification was initiated
with a denaturation time of 3 min at 95◦C, followed by 35 cycles
of 45 s denaturing at 95◦C, 1 min primer annealing at 57◦C,
45 s extension at 72◦C and final extension of 10 min at 72◦C.
Amplifications were conducted in Thermal cycler GeneAmp
PCR System 9700 (Applied Biosystems, Foster City, CA).

Amplified 16S rDNA was sequenced in an Illumina Miseq
according to manufacturer’s instructions at the Functional Ge-
nomics Facility at the College of Agriculture Luiz de Queiroz—
University of São Paulo, SP, Brazil.

Sequence analysis
Initially, paired-end Illumina Miseq sequences were joined with
FLASh using default parameters: minimum overlap of 10 bp,
maximum overlap of 65 bp, maximum mismatch density of
0.25 and combiner threads of 4 (Magoč and Salzberg 2011). Se-
quence analyses were made using QIIME (Caporaso et al. 2010).
Fastq sequences were demultiplexed and filtered considering
phred quality threshold of Q20. Operational taxonomic units
(OTU) were generated with open reference OTU-picking script,
considering USEARCH v 6.1 (Edgar 2010) method, using Green-
genes database of May 2013, enabling reverse strand match and
suppressing step four. Taxonomical analysis used Ribosomal
Database Project Classifier training set No. 16 (Cole et al. 2014) as
reference and UCLUST method (Edgar 2010) considering a mini-
mum consensus fraction of 0.7. Alpha- and beta-diversity were
estimated using subsampled OTU table that generated diversity
and richness indexes—Shannon and Chao1, respectively. For

beta-diversity was considered weighted-Unifrac distance to ob-
tain three-dimensional principal coordinates analysis. OTUwith
statistically significant differences between sample groups was
generated after filtering from OTU table OTUs with low abun-
dance (>0.005%) (Bokulich et al. 2013).

Metagenome prediction
Prediction of genes families abundanceswasmadewith PICRUSt
(Langille et al. 2013). OTUs were picked with closed reference
from May 2013 Greengenes. The accuracy of metagenome pre-
diction asmeasuredwithNearest Sequence Taxon Index. STAMP
v. 2.1.3 was used to generate principal coordinates analysis bidi-
mensional distancematrix and gene classes comparisons (Parks
et al. 2014).

RESULTS

Abundance of bacterial communities in sugarcane
fermentation distilleries

The qPCR applied to determine the bacterial abundance in fer-
mentation tanks from CPD and FBD revealed similar values be-
tween the distilleries. Bacterial abundance ranged from 105 to
106 gene copies/mL in CPD (Fig. 2A) and from 104 to 106 gene
copies/mL in FBD (Fig. 2B), but mainly stayed around 105 gene
copies/mL in both distilleries.

Culture-independent assessment of bacterial diversity

Paired-end sequences, after joined, resulted inmedian sequence
read length of 367 bp. After filtration based on quality, it was
obtained sequences that were clustered into 644 OTUs. Samples
were subsampled to 54 844 sequences to prevent the bias that
may be generated from different samples sizes.

Interestingly, in all samples from CPD and FBD more
than 98% of sequences affiliated to Firmicutes phylum.
However, it was also possible to find sequences belong-
ing to Actinobacteria, Aquificae, Bacteroidetes, Cyanobacteria/
Chloroplast, Deinococcus-Thermus and Proteobacteria (Fig. 3).
It was reported more than 35 genera of which 92% up to 99%
of sequences affiliated to the genus Lactobacillus in the samples
(Fig. 4).

Alpha-diversity indicated that CPD presented higher value of
richness (Chao1) when compared with FBD (Fig. 5A), but both
presented similar values of diversity (Shannon) (Fig. 5B). Within
distilleries, alpha-diversity varied among fermentation tanks in
CPD and FBD along the time. Interestingly, in FBD, each fermen-
tation tank seemed to have a particular richness and diversity,
varying between 340.49 until 435.41 in Chao1 and 2.80 until 6.45
in Shannon index. In CPD, samples from the same sampling
time exhibit a pattern in alpha-diversity through the fermen-
tation tanks, where richness and diversity indexes increased
from the first fermentation tank, reaching higher values in the
second and third tanks, falling in the fourth fermentation tank
(Table 2).

Despite of the high similarity found in taxonomic-based
analysis, weight-based UniFrac beta-diversity analysis sepa-
rated the samples from CPD and FBD, suggesting that there
are differences in bacterial communities between distilleries
(Fig. 6A). Most of the differentially represented OTUs belong to
the genera Lactobacillus (Fig. 6B). Other genera that helped to
explain this difference were Weissella and Pediococcus that were
more abundant in FBD, while Acetobacter and Anaeosporobacter
were more abundant in CPD.
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Figure 2. Bacterial abundance in fermentation tanks from fed-batch distillery (FBD) (A) and continuous process distillery (CPD) (B). The bars show the mean and error
bars show the standard deviation of bacterial abundance of 3 replicates.

Figure 3. Taxonomic affiliation of 16S rDNA gene sequences in phyla against the Ribosomal Database Project database from fermentation tanks in the fed-batch
distillery (FBD) and continuous process distillery (CPD) using QIIME.

Predicted metagenome

PICRUSt was used as a predictive exploratory tool, and samples
were analyzed at level 2 of KEGG Orthology groups. Nearest Se-
quence Taxon Index values from FBDwere 0.03 ± 0.002 and from
CPD were 0.03 ± 0.006, which are considered very low Nearest
Sequence Taxon Index values, indicating ideal data sets to ex-
amine prediction from PICRUSt (Table 2). Interestingly, PCA plot
assembled with gene family reinforced the clustering of sam-
ples collected in each distillery (Fig. 7A). It was possible to pre-
dict 29 gene families, whereas 20 of them showed statistically
significant differences (test-t P < 0.05). Important gene families
related to microbial metabolism in sugarcane ethanolic fermen-
tation, as carbohydrate metabolism and membrane transport,
were well represented, also included in those families that show
statistically significant differences (Fig. 7B).

DISCUSSION

Bacterial contamination is often regarded as a major draw-
back during industrial ethanol fermentation (Basso et al.

2011). Nonetheless, studies of this community are usually
made through cultured-based assessment, which can often
underestimate the community composition. In fact, cultured-
independent assessment of contaminant bacterial commu-
nity reported several bacterial genera that have never been
reported in sugarcane fermentation tanks, and they belong
to phyla Actinobacteria, Aquificae, Bacteroidetes, Cyanobac-
teria/Chloroplast, Deinococcus-Thermus, Firmicutes and Pro-
teobacteria showing that the diversity in this environment can
be higher than described (Rosales 1989; Gallo 1990, Lucena et al.
2010, Rich et al. 2015). Costa et al. (2015); accessing by uncultured-
based methodology, the bacterial diversity of various stages of
a sugarcane distillery also reported phyla Actinobacteria, Bac-
teroidetes, Firmicutes and Proteobacteria as most abundant in
the process, but this work did not consider any fermentation
tank.

Regarding bacterial abundance, our results showed that
bacterial abundance are around 105 gene copies/mL in the
fermentation tanks in both distilleries. Even though bacterial
contamination may cause losses in ethanol production, the fer-
mentation process can operate satisfactory with a low level of
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Figure 4. Taxonomic affiliation of 16S rDNA gene sequences in genera against the Ribosomal Database Project database from fermentation tanks in the fed-batch
distillery (FBD) and continuous process distillery (CPD) using QIIME.

Figure 5. Alpha-diversity analysis of richness considering Chao1 index (A) and diversity considering Shannon index (B) from fermentation tanks in the fed-batch
distillery (FBD) and continuous process distillery (CPD) using QIIME.

contaminant. Skinner and Leathers (2004) showed thatwith bac-
terial population around 106 CFU/mL, or even higher, the process
may not be significantly affected. This is an interesting result
since continuous system was reported in the literature as more
susceptible to bacterial contamination, when compared to fed-
batch process (Godoy et al. 2008). Our work suggests that, when
well managed, both the processes can operate with low contam-
inating bacterial abundance.

Themost abundant genera reported in all works that studied
sugarcane fermentation tank is Lactobacillus and, particularly in
our work, 92%–99% of the sequences affiliated to this genus in
both distilleries. It was considerably more abundant when com-
pared to other studies that investigated similar conditions, they
reported 45%–60% of this genus (Rosales 1989; Gallo 1990). In re-

lated studies, Costa et al. (2015) reported 62.2% of Lactobacillus
when accessing wine diversity of a sugarcane distillery. Corn dry
grind facilities can also be affected by bacterial contaminant,
in a percentage higher than reported in sugarcane distilleries.
Skinner and Leathers (2004) reported 69%–87% of Lactobacillus sp.
in a corn batch dry grind facility, while Rich et al. (2015) reported
92% of isolates belonging to Lactobacillus sp. in the same kind of
facility. Our work suggests that the importance of this genus for
sugarcane ethanolic fermentation may be higher than the one
previously reported.

Despite the abundance similarity, differences between CPD
and FBD were reported in OTU-based alfa- and beta-diversity
analysis. CPD showed higher richness values when compared
with FBD, and alpha-diversity showed correlation between
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Table 2. Sequence analysis from Illumina 16S rDNA sequencing through QIIMEa and PICRUStb, showing richness (Chao1) and diversity (Shan-
non) indexes, number of OTUs, coverage (%) of the sequencing and Nearest Sequence Taxon Index.

Coverage Nearest Sequence
Samples chao1a Shannona OTUa (%)a Taxon Index valuesb

FBD1.1 394.31 5.88 348 99.93 0.0367
FBD1.2 381.04 5.50 336 99.91 0.0365
FBD1.3 413.16 4.60 367 99.89 0.0372
FBD1.4 396.69 5.74 361 99.92 0.0360
FBD2.1 437.33 5.67 364 99.91 0.0383
FBD2.2 419.40 5.95 360 99.90 0.0336
FBD2.3 411.87 4.49 320 99.91 0.0328
FBD2.4 333.45 2.80 298 99.92 0.0360
FBD3.1 396.16 5.74 371 99.93 0.0390
FBD3.2 418.00 6.28 369 99.90 0.0333
FBD3.3 429.53 6.44 398 99.91 0.0350
FBD3.4 388.98 3.18 346 99.90 0.0358
CPD1.1 471.62 5.39 406 99.91 0.0412
CPD1.2 472.47 5.97 408 99.91 0.0407
CPD1.3 505.24 6.26 459 99.87 0.0379
CPD1.4 461.00 5.52 408 99.91 0.0418
CPD2.1 447.18 6.02 413 99.91 0.0267
CPD2.2 482.03 6.08 419 99.89 0.0343
CPD2.3 448.04 6.06 403 99.91 0.0286
CPD2.4 450.62 5.91 385 99.90 0.0266
CPD3.1 424.72 3.87 380 99.90 0.0448
CPD3.2 435.03 4.08 378 99.90 0.0442
CPD3.3 474.00 5.28 429 99.90 0.0413
CPD3.4 428.12 4.74 391 99.89 0.0427

Figure 6. Beta-diversity and differentially represented OTUs analysis using QIIME from fermentation tanks in the fed-batch distillery (FBD) and continuous process

distillery (CPD). Principal coordinates analysis tridimensional distance considering weighted-UniFrac (A) and differentially represented OTUs genera (B).

fermentation tanks in CPD but did not in FBD. This result may be
expected because in CPD the fermentation tanks are connected
with each other.

Main difference was noticeable through beta-diversity that
separated bacterial community from CPD and FBD. Taxonomi-
cal analysis reported Lactobacillus as themost abundant genus in

all distilleries, but OTU considers sequences that share at least
97% of similarity, thus being able to report differences between
the distilleries. Several OTUs that belong to genera Lactobacil-
lus were differentially represented in the distilleries, wherein
CPD presented more of these OTUs. Lucena et al. (2010) sampled
four distilleries in Northeast of Brazil and reported differences
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Figure 7. Metagenome prediction analysis using PICRUSt. Principal coordinates analysis bidimensional distance matrix between continuous process distillery (CPD)
(gray) and fed-batch distillery (FBD) (black) (A) and gene classes that were statistically different between CPD (gray) and FBD (black) (B), considering P value < 0.05.

between bacterial communities’ composition. Lactobacillus can
affect yeast fermentation due to the accumulation of both lactic
and acetic acids and through competition for nutrient (Naren-
dranath et al. 1997; Narendranath 2003) provoking loss of ethanol
yield (Basso et al. 2014), yeast flocculation (Carvalho-Neto et al.
2015) and decrease in yeast viability (Thomas, Hynes and
Ingledew 2001).

Through cultured-independent assessment, our work
showed other genera that differed significantly between distil-
leries as Weissella and Pediococcus, which was more abundant
in FBD, and Acetobacter and Anaeosporobacter were more abun-
dant in CPD. Genera Weissella, Pediococcus and Acetobacter were
already reported in this environment (Rosales 1989; Gallo 1990),
but Anaerosporobacter was not.

Although these bacteria are often reported as contaminant
of industrial fermentation involving Saccharomyces cerevisiae, lit-
tle is known about their actual influence on yeast metabolism.
Weissella and Pediococcus are genera of the Lactobacillales fam-
ily, which as Lactobacillus are also known as lactic acid bacteria;
in this way, they may affect yeast fermentation in a similar way
that Lactobacillus does.Acetobacter belongs to acetic acid bacteria,
and the production of this acid combined with low pH, reduced
yeast ethanol production (Graves et al. 2006). Finally, although
Anaerosporobacter was never reported in this environment, this
genus belongs to the same order of Clostridium, the Clostridiales.
Actually, Anaerosporobacter is a newly described genus (Jeong
et al. 2007), and there is little information about its physiology
in the literature and for our information, this is the first report
of this genus in such environment.

Furthermore, PICRUSt metagenomics prediction also re-
ported the difference found in beta-diversity analysis, that is,
gene family analysis separated CPD and FBD, and some of them
were closely related to fermentation process in Lactobacillus. If
there are differences at the metabolic level, the control that is
usually made with expensive broad-spectrum antibiotic with
high antimicrobial activity—that represents high costs for the
fermentation process, and also could lead to bacterial resistance
(Muthaiyan, Limayem and Ricke 2010)—should be changed to an
approach that is more specific and may be cheaper.

Finally, this clusterization within distilleries indicates the
persistence of the bacterial community through harvest season.

This assumption was first made by Skinner and Leathers (2004)
when studying wet mill and dry grind corn facilities through a
period of 1 year. They reported that individual production fa-
cilities appeared to have distinct bacterial community and that
this was due to persistent endemic infections. The persistence
of bacteria through time may be related with their capacity of
formatting biofilm. Rich et al. (2015) isolated bacteria from a corn
dry grind facility and found that 7% of 768 isolates showed ca-
pacity of produce biofilm. This indicates that distilleries should
pay more attention to equipment cleaning and decontamina-
tion.

Despite of the fermentation process per se, it is known that
bacterial community can be influenced by other factors. Sug-
arcane can have different microbiota depending on the place
where it was cultivated (Mendes et al. 2007; Magnani et al. 2010),
climate is also another factor that was related with the amend-
ment of microflora of plants and soil (Bossio et al. 1998; Chaz-
arenc, Brisson and Merlin 2010). Besides that, equipment main-
tenance and cleaning can be crucial to the appearance or rein-
festation of the contaminants (Amorim et al. 2011). This being
said, others works should better explore how each of these vari-
ables may affect bacterial contamination.

When accessing contaminating bacterial community in sug-
arcane fermentation process through cultured-independent
techniques, we could see that Lactobacillus genus may be even
more important to this environment than ever thought, that
each distillery appeared to have a distinct microbiome, consid-
ering both OTU and predictive gene families, and that these
communities seemed to persist over time. These results suggest
that distilleries may invest in methods that control Lactobacillus
rather than any other bacteria and take care of tanks cleaning to
prevent bacterial reinfestation.
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