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Abstract: The bacterial contamination of ready-to-eat (RTE) beef products in Shanghai was investigated. Twenty RTE beef samples were
randomly collected from five international supermarkets and five street vendors in Shanghai, China. The total number of bacterial colonies was
ification by

endors were

were higher than the national standard of China (<8x10* CFU/g). Pathogens that could cause sévere food poisoning were not detected in any
sample, but several operational taxonomic units (OTUs) that were closely related to food poisening; urinary tract infections, pneumonia, mastitis,
and bacteremia were detected. The results suggest that RTE foods are-an important but often overlooked reservoir for pathogenic
microorganisms, and we should strengthen our hygienic practices and management of RTE foods to reduce the risk of food-borne disease caused
by them. &
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Ready-to-eat (RTE) foods can be defined as those
that have been prepared by manufactures and can be
consumed at the point of sale without further cooking or
heating. As a result of the increasingly urbanized lifestyle
in China, consumption of retail RTE foods has risen

significantly ~in  recent  years'.

Consequently,
supermarkets have visibly expanded their RTE sections,

and street vendors have established themselves and
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dispersed across cities. Contaminated food, an important
vehicle for pathogens, can potentially cause many food
borne diseases, which remains a global public health
issue. Compared to vacuum-packaged meat, RTE foods
have greater potential for spoilage and microbial
contamination, and therefore pose risks to public health.
There have been endeavors to determine the safety
of RTE foods and other fast foods worldwide. In the
United Kingdom, cold RTE sliced meats from catering
establishments were investigated™™. They found that 74%
of the 3,494 samples met EU standards, and 15 samples
(<1%) were completely unacceptable. A research on RTE
foods stored at 18 “C and sold in convenience stores in
Taiwan showed that more than 75% of the samples

contained coliforms that exceeded the national standard’.

Ham had the highest incidence rates of Bacillus cereus
(62.5%) and (26.1%)
contamination. Among the 480 samples collected at

Staphylococcus — aureus
supermarkets and street vendors in Shanghai, Sheng et al.
found that only 28.54% of the RTE meats complied with
the national standards for total aerobic microbial
contamination <8x10* CFU/g (GB 2726-2005)". Guan
et al. found that the percentage of RTE meats meeting
national standards at hotels in Taizhou was &3.
)

75.00%, 79.17% and 91.67%, in spring, summer,au

and winter respectively, summer being " th
[5

problematic season for microbialscontamination
et al. reported 10.20%~65.00% of RTE meat samples
collected from 1998 to 2008 in 8218 samples from 24

different cities and to across China-exceeding

Chinese national standar total aerobic bacteria.

These studi

foods esE i llﬁ)r meat products'®.

ever, other than the.quantity of total bacteria

demonstrate

and” some. popular bacteria including coliforms,
Salmonella, Shigélla, and S. aureus et al., knowledge of
the composition of the contaminating microorganisms is
still limited. Therefore, little is known to the public about
the risks toward human health and well-being from eating
and being exposed to these contaminated RTE meats,
despite the huge consumption in China and in many other
countries worldwide. Most previous studies have only
shown excessive counts of bacteria in such foods, but
further exploration, such as the identification of bacterial
species and their potential risks, is insufficient. This study

. Fang'

determines and compares the microbiological quality of
RTE beef samples randomly collected from supermarkets
and street vendors across the city of Shanghai using a
standard culture in combination with 16S rRNA gene

sequencing.

1 Materials and methods

1.1 Sample collection

RTE beef samples within shelf-life were collected
from five international supermarkets and five street
vendors. Each sample weighed around 100.g and-were
cm and

packaged with styrofoam base of 24 cmx1

plastic wrapper on top. collected from
each site on different dat

during afternoons of July'2015. Samples were placed in

ere collected

isothermic bags‘and-transported to the laboratory within 3

hours.

< 1.2 Bacterial enumeration
25 g of ea&

sample was mixed with 225 mL of
normal saline in sterile Ziplocs and placed in a bagmixer
for.2 minutes, followed by 10 times serial dilution with
normal saline. As a result we had 8 gradients to analyze,
from the original mixture down to 107 of its
concentration. 0.1 mL of 107 to 107 dilutions of the
homogenate was plated in replicate on PCA (plate count
agar). The plates were then incubated at 37 C for 24 h.
At the end of the incubation, colonies were counted using
an illuminated colony counter (Gallenkamp, England).
The count for each plate was expressed as colony
forming unit of the suspension (CFU/g). Statistical
analysis was done using SPSS 19.0 statistical software
package and Student’s t-test. p<0.05 was considered as
significant.

1.3 16S rRNA gene PCR and sequencing

Ten colonies on each PCA plates with appropriate
dilution were randomly selected from each sample.
Bacteria DNA were purified using FTA CloneSaver
Cards (Whatman® BioScience, USA) according to
manufacturer’s instructions. The 16S rRNA gene of each
colony was PCR-amplified wusing primers 8F
(5-AGAGTTTGATCCTGGCTCAG-3’) and 1391R
(5’-GACGGGCGGTGWGTRCA-3’) and sequenced by
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ABI PRISM 3730 XL DNA Analyzer (Life Technologies
Corporation, CA). CD-HIT was used for OTUs’ picking
with similarity cutoff 98%. The partial 16S rRNA
sequences (~800 bp) were blasted against type strains in
RDP database'”’ to determine their nearest neighbors.
Sequences were aligned using Clustal W. Phylogenetic
tree was constructed by MEGA6 ™ using neighbor-
joining method. The GenBank accession numbers of 16S
rRNA sequences in this study are KX246672 -
KX246858.

2 Results and discussion

2.1 Enumeration of total bacterial counts

The total bacterial counts (TBC) of ten RTE samples
are summarized in Figure 1. Mean TBC in supermarket
samples was (1.08£1.73)x10° CFU/g (range from
3.8x10° to 5.4x10%), 90% of the samples exceeded the
chinese national standards and was 1350-fold higher than
standard. Mean TBC in street vendors samples was
2.84+8.49x10° CFU/g (range from 7.0x10%to 1.0x10%),
80% of these samples exceeded the Chinese national
standards and was 3550-fold higher than standard. TBC
was not significantly different between| the groups
(p>0.05).

More than 80% of the RTE foods exceede
national microbiological standards‘of China, suggesting a’
relatively high risk of RTE foods in Shanghai, China. The
percentage of unqualified RTE foods is higher than the

[4~6]

previous reports” -, which “is probably..due *to the

sampling time we chose. S
with highest
high te

(gener£>8

r afternoon is the period
icrobial contamination risk because of the
at* and. relatively long storage time

as most of the. RTE foods are cooked in

the early morning).
2.2 Analysis'of 16S rRNA gene sequencing

In comparison to previous studies™™®, in this study,
we not only enumerated the number of contaminated
microbes, but also evaluated their risks by identifying
them into species level.

One hundred and eighty-seven of two hundred
isolates were successfully sequenced and thirteen
colonies from seven samples were sequence failure

because of difficulty in purification. Sequences were
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grouped into 37 OTUs (Fig.2), 25 OTUs from
supermarkets and 23 OTUs from street vendors, and
distribution of these OTUs was shown in Table 1.
Proteobacteria and Firmicutes were identified as the most
abundant phyla in the samples.

68.7% (66/96) of supermarkets derived colonies and
58.2% (53/91) of street vendors derived colonies were
non-pathogenic or low risk opportunistic pathogens
seldom known to cause human and animal disease, which
were closely related to Bacillus amyloliguefaciens,
Macrococcus  caseolyticus, < Staphylococcus ' vitulinus,
Staphylococcus  hominis, Carnobacteritim...divergens,

Enterococcus  sulfurous,  Ent italicus,

occus
Enterococcus durans, spp-y. Weissella spp.,
Leuconostoc spp.,ﬁepto cus  saliv , Citrobacter
murliniae, Pantoea andnatis and Pluralibacter gergoviae.
Twenty-two colonies belong to coliforms including
Citrobacter spp., Klebsiella spp. and Enterobacter spp. were
solated from all the RTE samples, in which only two
colonies wer
RTE foods fro

conditions than those from supermarkets.

om supermarket samples. It indicated
treet vendors have poorer hygienic

Escherichia coli, S. aureus, Shigella spp., Bacillus

cereusy, Salmonella spp. Listeria monocytogenes,
Campylobacter spp., Clostridium botulinumand, Yersinia
spp., and Clostridium perfringens were not detected in
any of these samples. Despite these well-known high risk
food-borne pathogenic species, the ones that are
forbidden to be in foods, were not observed, sixteen
isolates from street vendors and twelve from
supermarkets belonging to seven OTUs were closely
related to food-borne pathogens Staphylococcus carnosus,
Staphylococcus saprophyticus, Enterococcus faecalis,
Aeromonas veronii, Cronobacter sakazakii, Klebsiella
Thirteen

and twelve from

pneumoniae and Acinetobacter johnsonii.

isolates from street vendors
supermarkets belonging to four OTUs were closely
related to wurethritis pathogens Kurthia gibsonii, K.
pneumoniae, E. faecalis and S. saprophyticus. Five
isolates belonging to two OTUs which were closely
related to pneumonia pathogens K. pneumoniae and A.
veroni were only found in sample from street vendors.
Seventeen isolates from supermarkets and fifteen from
street vendors belonging to eight OTUs were closely

related to bacteraemia caused pathogens E. faecalis,
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Exiguobacterium  acetylicum,  Acinetobacter  pittii,

Acinetobacter  soli,  Staphylococcus  pasteuri, K.

pneumoniae, Citrobacter sedlakii and C. sakazakii (Table
1).

OTU6 and OTU9 were identified as S. carnosus and
S. saprophyticus, which are food poisoning associated
coagulase-negative staphylococci (CNS). They have been
isolated from black pudding in southern Brazil and
known to produce staphylococcal enterotoxins®'”. .
saprophyticus is a cause of 10~20% of urinary tract
infections (UTIs) and in females 17~27 years old, it is the
second most common cause of community-acquired UTI
after E. coli'™. S. saprophyticus was the most frequently
detected contaminating species in this study. Since S.
saprophyticus is one of the normal flora of human skin,
the origin of S. saprophyticus contamination in RTE
foods is possibly from handlers’ skin. OTU12 was

identified as E. faecalis, which is a human opportunistic
213 g

[14~16]

pathogen and a frequent contaminant on meat
faecalis could also cause non-gonorrheal urethritis
and human bacteraemia''”. OTU26 was identified as A.
veronii, which is an important pathogen in aquaculture

and has been associated with food borne gastroenteritis,
[18

with possible fatal or serious debilitating outcomg
pneumonia'®., OTU30 was identified as K. pnetimo

a

pneumoniae has been discovered-asithe reason fora food’
borne nosocomial outbreak®%, K. pneumoniae could also
cause bacteremia, an invasive syndrome of liver abscess,
itis,  pneumonia * and

entified as C. sakazakii,

meningitis,
urethritis™ >,

ﬁ%van’ous foods including milk, cheese,
ats, vegetables, rice, bread, tea, herbs,

t formula, water'and also restaurant kitchen
2425

spices, 1
cutting boards in Seri Kembangan, Malaysia
sakazakii can also cause neonatal meningitis, septicemia
and enterocolitis™®. OTU35 was identified as 4. johnsonii
which is a very important opportunistic pathogen in
humans and has found in polluted food™".

Other risk species were also observed, including K.
gibsonii, E. acetylicum, A. pittii, S. pasteuri, C. sedlakii, A.
soli and Corynebacterium tuberculostearicum. OTU3
was identified as K gibsonii, which could cause
non-gonorrheal urethritis®®, OTU2 and OTU34 were

identified as E. acetylicum and A. pittii, which could cause
human bacteraemia® >, OTU5 was identified as S.
pasteuri, which is an agent of nosocomial infections, and
cause human bacteraemia and  kestrel
B34 OTU32 was identified as C. sedlakii,

which could cause bacteremia, meningitis and brain

could

infection

abscess in premature infant®>~%. OTU36 was identified
as A. soli, which could cause neonatal bacterial species® .
OTU37 was closely related to mastitis jpathogens, C.
tuberculostearicum*>*.

The incidence of E. -acetylicum, K. gibsonii, S.
pasteuri, S. carnosus, A. veronii, C. sakdzaki, eunionia,

and A. johnsonii was-relatively low and all of them were

from street vendors’ sa supermarkets,
indicating a higher risk of
The higher oceurrénce of ri

food from street vendors is likely due to its poorer

treet vendors.
bacterial species in RTE

hygienic conditions and worse production practices.
10

SMI SM2 SM3 SM4 SM5 SV6 SV7 SV8 SV9 SVI0
Supermarkets

log (CFU/g)
e o I 7S T S - NS - TN

Supermarkets
Fig.1 Enumeration of total bacterial counts on PCA plates from
ten RTE samples of five international supermarkets and ten
RTE samples of five street vendors in Shanghai, China
According to CDC and NHA reports, food-borne
diseases are still important health issues in both
developed and developing countries. Our study reinforces
the possibility of gastrointestinal tract (GIT) infection as
well as non-GIT potential serious diseases linked with
consumption of RTE contaminated foods. The effective
control of food-borne pathogens in RTE foods should be
adopted to prevent or limit the risk of not only food-borne
transmission of food poisoning, but also UTI, pneumonia,
and mastitis pathogen transfer among humans. The
contaminating bacteria maybe originated from handlers’
hands or other anatomical areas, surrounding
environment such as air, knives, spoons, cutting boards,
packaging and animal origins, associated with poor

hygienic conditions during RTE foods manufacturing.
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Wearing disinfected clean cloths, mask and gloves, or

adopting correct hand-washing procedures using
antibacterial soap or hand sanitizer could reduce
risk! 41, between

preparation and consumption of RTE foods and

contamination Lengthy  gaps

temperature control for cooking and storage are also

important for preventing microbial contamination

especially in warm seasons. In addition to suggesting
better hygienic practice to the producers, we also appeal
the Chinese regulatory authorities to create a monitoring
and management system for better controlling of risk

microbes in RTE foods.

50[OTUS ) i
Staphylococeus devriesei KS-SP 607 (F1389206)

Staphylococcus hominis GTC 12287 (AB233326)
OTUG

98 ! Staphylococeus camosus ATCC 513657 (AB009934)
OTUS

60— Staphylococeus pastenri ATCC 511297 (AB009944)
oTU9

100! Staphyviocaceus saprophyticus ATCC 153057 (AP008934)
S-‘apﬁg%{éan.sﬁewum GTC 19997 (AB233330)

Staphylococcus vitulinus ATCC 511457 (AB009946)

96
Macrococcus F:cyek?CCM 48097 (AY 119685)
OTU:

4
91! Macrococcus caseolyticus ATCC 135487 (D83359)
OTUI

00' Bacillus amyloliguefaciens DSM7" (FN597644)

b1 OTU3
100 HK::rh‘rr'ﬂ gib

ii NBRC 155347 (AB271738)

86

47
30 TU11

Kurthia zopfii NBRC 1015297 (AB271740)
E‘xagwfmaerfima sibiricum 255-157 (CP001022)
100 4OTU.
80" Exiguobacterium acetvlicum DSM 204167 (DQO19167)
100 ~OTU2
Lactococeus lactis L105" (EUTT0697)
0Tu23

OTU25
100" Streptococcus salivarius ATCC 192587 (AY 188354)

Enterococcus faecalis ICM 58037 (AB012212)
Enterococcus rivorum S299" (FN822765)
OTU14

100 Enterococeus durans DSM206337 (AI276354)
7 0TUL3
5 Enterococcusitalicus TP1.5' (AJ582753)
Enteracoccus camelliae FP15-17 (EF154454)
Fgemmccm sulfirens ATCC 499037 (AF061001)

Camobacterium jeotgali MS3T (EUS17500)
OTU10

91 99 Camobacterium divergens DSM 206237 (M58816)

o4
IODLLmv‘oba( “ilfus sakei DSM 200177 (AM113784)
L—OTUIS
100" Lactobacillus salivarius ATCC 117417 {AFUS‘)] 08)
100,0TU17

O
7|_| [Lcmwrw.‘m lactis JCM 61237 (AB023968)
100 orU18

Leuconostoc pseudomesenteroides NRIC 17777 (AB023237)

100

95,0TU19
Weissella confusa JCM 10937 (AB023241)
oTu21

95" Wei roides NRIC 15427 (AB023238)
Weissella minor NRIC 16257 (AB022920)
0TU20

98" Weissella viridescens NRIC 1536 (AB023236)
53— Citrobacter murliniae CDC 2970-597 (AF025369)

7
Enterobacter ludwigii DSMZ 166887 (AJ853891)
70"0TU29

Klebsiella preumoniae DSM 301047 (X87276)
OTU30

Pluralibacter gergoviae JCM1234" (AB004748)
OTU33

47| 3g| rKosakonia cowaii CIP 1073007 (AJ508303)
66U~ Citrobacter sedlakii CDC 4696-86" (AF025364)

61-0TU32

Pantoea agglomerans DSM 34937 (AJ233423)

98 L Pantoea ananaris ATCC 33244 (US0196)

92 0TU31

Cronobacter turicensis 30327 (EF059891)

Cronobacter sakazakii ATCC 295447 (EF088379)
28

Aeromonas fluvalis 717" (FI1230078)
100 iAemmmm's veronii ATCC 356247 (X60414)
{5—0TU26

61— Acinetobacter junii DSM 69647 (X81664)
43 Acinetobacter baumannii DSM 300077 (X81660)
Acinetobacter johnsonii ATCC 179097 (Z93440)
97'0TU35

100y Acinetobacter soli B1T (EU290155)
0TU36
791 Acinetobacter pittii LMG 10357 (HQ180184)
73—-0TU34
]ﬂr(_ orynebacterium macginleyi ATCCS1787" (AJ439345)

Corynebacterium accolens ATCC 497257 (AJ439346)
1 DO]_' COH-JI( bacterium tuberculostearicum CIP107297 (AJ438050)

100

100

0.02

Fig.2 Phylogenetic tree analysis of partial 16S rRNA genes of bacteria isolated from RTE foods. Neighbor-joining dendrograms were
generated with bootstrap trials of 100
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Table 1 Distribution of OTUs among samples

Supermarkets (SM) Street Vendors(SV)
OTU Nearest species No. of No. of No. of No of SM1-1 SM1-2 SM2-1 SM2-2
samples  isolates samples isolates
OTU1 Bacillus amyloliquefaciens 1 2 4 22 0 0 0 0
OTU2 Exiguobacterium acetylicum 0 0 1 1 0 0 0 0
OTU3 Kurthia gibsonii 0 0 1 4 0 0 0 0
OTU4 Macrococcus caseolyticus 1 1 5 16 0 0 0 0
OTUS Staphylococcus pasteuri 0 0 1 1 0 0 0 0
OTU6 Staphylococcus carnosus 0 0 1 3 0 0 0 0
OTU7 Staphylococcus vitulinus 1 2 0 0 2 0 0 0
OTUS Staphylococcus hominis 1 1 0 0 1 0 0
OTU9 Staphylococcus saprophyticus 3 11 2 5 0 0 0 0
OTU10 Carnobacterium divergens 0 0 1 1 0
OTU11 Enterococcus sulfureus 2 2 1 { - 0 0
OTU12 Enterococcus faecalis 1 1 0 0 ' ? 0 0 0
OTU13 Enterococcus italicus 1 1 0 0 0 0 0 0
OTU14 Enterococcus durans 2 17 0 0 7 10 0 0
OTU15 Lactobacillus salivarius 1 1 0 0 0 0 1 0
OTUl6 Lactobacillus sakei 1 4 0 0 0 0 0
OTU17 Leuconostoc lactis 2 2 1 0 0 0 0
OTU18 Leuconostoc pseudomesenteroides 1 1 0 0 0 0 0 1
OTU19 Weissella confisa 4 5 0 0 2 0
OTU20 Weissella minor 1 1 0 0 0 0
OTU21 Weissella paramesenteroides 0 0 0 0 2 0
OTU22 Weissella viridescens 2 2 0 0 0 0
OTU23 Lactococcus lactis* 0 0 0 0 1 0
OTU24 Lactococcus lactis 1 1 0 0 2 0
OTU25 Streptococeus salivarius 0 0 0 0 1 0
OTU26 Aeromonas veronii 1 1 0 0 0 0
OTU27 Citrobacter 1 1 0 0 0 0
OTU28 nobacter sakazaki 1 2 0 0 0 0
OTU29 ‘nterobacter ludwigii ‘ 1 1 5 10 0 0 0 0
OTU. Klebsiella pneumoniae 0 0 3 4 0 0 0 0
OTU31 y Pantoea ananatis 0 0 1 1 0 0 0 0
OTU32 Citrobacter sedlakii 1 1 3 5 0 0 0 0
OTU33 Pluralibacter gergoviae 4 5 1 1 0 0 1 0
OTU34 Acinetobacter pittii 3 12 1 1 0 0 0 7
OTU35 Acinetobacter johnsonii 0 0 1 1 0 0 0 0
OTU36 Acinetobacter soli 2 3 0 0 0 0 0 2
OTU37 Corynebacterium tuberculostearicum 1 1 0 0 0 0 0 0
OTU Nearest species SM3-1 SM3-2 SM4-1 SM4-2 SM5-1 SM5-2 SV6-1 SV6-2
OTU1 Bacillus amyloliquefaciens 0 0 0 0 2 0 0 0
OTU2 Exiguobacterium acetylicum 0 0 0 0 0 0 0 0
carried over
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brought forward
OTU3 Kurthia gibsonii 0 0 0 0 0 0 4 0
OTU4 Macrococcus caseolyticus 0 0 1 0 0 0 0 3
OTUS Staphylococcus pasteuri 0 0 0 0 0 0 0 0
OTU6 Staphylococcus carnosus 0 0 0 0 0 0 0 0
OTU7 Staphylococcus vitulinus 0 0 0 0 0 0 0 0
OTUS Staphylococcus hominis 0 0 0 0 0 0 0 0
OTU9 Staphylococcus saprophyticus 7 0 0 0 3 1 0 0
OTU10 Carnobacterium divergens 0 0 0 0 0 0 0 W
OTU11 Enterococcus sulfureus 0 0 1 1 0 0 0 1
OTUI12 Enterococcus faecalis 1 0 0 0 0 0 0 0
OTU13 Enterococcus italicus 0 0 1 0 0 0 0 B
OTU14 Enterococcus durans 0 0 0 0 0 0 0 0
OTUI15 Lactobacillus salivarius 0 0 0 0 0 0
OTU16 Lactobacillus sakei 0 4 0 0 0 - 0 0
OTU17 Leuconostoc lactis 0 1 0 1 0 ’ “on 0 1
OTU18 Leuconostoc pseudomesenteroides 0 0 0 0 0 0 0 0
OTU19 Weissella confusa 0 0 3 0 0 0 0 0
OTU20 Weissella minor 0 0 0 0 0 0 0
OTU21 Weissella paramesenteroides 0 0 0 0 0 0 0
OTU22 Weissella viridescens 0 1 2 8 0 0
OTU23 Lactococcus lactis* 0 1 0 0 0 0 0 0
OTU24 Lactococcus lactis 0 0 2 1 0 0 0 0
OTU25 Streptococcus salivarius 0 0 1 0 0 0 0
OTU26 Aeromonas veronii 0 > 0 0 0 0 0 0
OTU27 Citrobacter murliniae 0 0 0 0 0 0 0
OTU28 Cronobacter sakazakii= 0 0 / 0 0 0 0 0 0
OTU29 Enterobacter ludwigii 1 0 0 0 0 0 1 1
OTU30 Klebsiella pneumoniae 0 0 0 0 0 0 0 2
OTU31 Pantoea atls 0 0 0 0 0 0 0 0
OTU32 Citrobacter 1 0 0 0 0 0 0 1
OTU33 alibacter 0 0 1 2 0 1 0 0
OTU34 Acinetobacter pittii 0 2 0 0 3 0 0 0
OTU. Acinetobacter johnsonii 0 0 0 0 0 0 0 0
OTU36 y Acinetobacter soli 0 0 0 1 0 0 0 0
OTU37 Corynebacterium tuberculostearicum 0 0 1 0 0 0 0 0
OTU Nearest species SV7-1 SV7-2  SV81  SV8-2 SV9-1 SV9-2 SV10-1 SV10-2
OTU1 Bacillus amyloliquefaciens 5 0 8 0 7 0 2 0
OTU2 Exiguobacterium acetylicum 0 0 0 0 0 0 0 1
OTU3 Kurthia gibsonii 0 0 0 0 0 0 0 0
OTU4 Macrococcus caseolyticus 0 9 0 2 0 1 0 1
OTUS Staphylococcus pasteuri 1 0 0 0 0 0 0 0
OTU6 Staphylococcus carnosus 0 0 0 3 0 0 0 0
OTU7 Staphylococcus vitulinus 0 0 0 0 0 0 0 0

carried over
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brought forward
OTUS Staphylococcus hominis 0 0 0 0 0 0 0 0
OTU9 Staphylococcus saprophyticus 3 0 0 2 0 0 0 0
OTU10 Carnobacterium divergens 0 0 0 0 0 0 0 0
OTUI1 Enterococcus sulfureus 0 0 0 0 0 0 0 0
OTUI12 Enterococcus faecalis 0 0 0 0 0 0 0 0
OTU13 Enterococcus italicus 0 0 0 0 0 0 0 0
OTU14 Enterococcus durans 0 0 0 0 0 0 0 0
OTUI5 Lactobacillus salivarius 0 0 0 0 0 0 0 0
OTUI16 Lactobacillus sakei 0 0 0 0 0 0 0 0
OTU17 Leuconostoc lactis 0 0 0 0 0 0 0 0
OTU18 Leuconostoc pseudomesenteroides 0 0 0 0 0 0 0
OTU19 Weissella confusa 0 0 0 1 1 1 0 2
OTU20 Weissella minor 0 0 0 0 0 0
OTU21 Weissella paramesenteroides 0 0 0 0 0 - 0 0
OTU22 Weissella viridescens 0 0 1 1 0 ' “0n 0 0
OTU23 Lactococcus lactis* 0 0 0 0 0 0 0 0
OTU24 Lactococcus lactis 0 0 0 0 0 1 0 0
OTU25 Streptococcus salivarius 0 0 0 0 0 0 0
OTU26 Aeromonas veronii 0 1 0 0 0 0 0
OTU27 Citrobacter murliniae 0 0 0 0 0 1
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