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Removal of final wash in chicken slaughter process does not affect A

microbiological quality of carcasses
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ARTICLEINTO

ABSTRACT

Keywards: Water s used In several stages of the technological process of chicken slaughter, Since it is 4 finite aatural
Excherichia coli resaurce, the nt')a:uve of this study was to evaluate the offect of reducing the water flow in the final wash on the
Indlcator mkcroorganism uperficial of chicken in a slaughterh The exp 1 design was
:’::"hw” completely randomized (3 « 10 x 3), and P the e of three ie, absence of water
(TLX fow of L L per carcass (T2), and flow of 1.5 L per carcass (T3), with 10 it d m tripli
A total of 240 samples were obtained at three paines in the slaughter lme: before (A, n = 90) and after (B, n = 60)
the final washing of the carcasses aad afier cooling (C, n = 90). Analyses of counts of acrobic mesophilic mi-
croorgenisms, enterobacteria, total coliforms, and Escherichia coli were performed. The fisal wash redoced the
microbiological contamination of the carcasses but suffered direct interference from the precoaling system (P >
0.05), which canceled the reduction. Hence, the final wash step may be removed without affecting the micro-
blalogtcal quality of the carcasses, making It passible to reduce water consumption and effluent gensration.
1. Introduction has a high cost and great enviroamental impact due to the generation of

The technology for obiaining and p ing chicken meat in
slaughterhouses lavolves several stages, numerous Installations, and
various equipment that, together with handling and the binomial time
and temperature, affect the sanitary aspects of the products (Brasil,
1008; Brastl, 20195; Soares et al, 2018; Viana et al., 2020). During
laughter, the microbiological quality of the products and process are
ddcrui-ed by quantifying indicator microorganisms such as aerobic

effluents (Barana, Botelbo, Wiecheteck, Doil, & Simoes, 2014; Mekon-
nen & Hoeksira, 2012). Hence, the sustainable use of water and pursuit
of cleaner production make It necessary 10 plan the processing of
chicken meat, with the aim to increase the efficiency of the technolog-

jeal steps, and ¢ Iy, reduce the I impact, con
P of availabl and costs (Lopes Silva, Delai, Castro, £
Omerto, 2013; Seidavi, Zaker-Esteghamati, & Scanes, 2019; UNESOO,

2001).

mesophiles, total coliforms, thermo-tolerant coliforms, bacteria
and Escherichia coli, to infer the occurrence of handling, processing,
production, and storage fallures (Jirvis et al, 2016; Matlzs, P, Cossl,
& Nero, 2010; Rodrigues et al., 2008).

In chicken meat slaughtering and pi ing industries, water is a
tool of great importance for ensuring hygienic quality and attention to
parameters of quality sl salely programs. Stages such as scalding,
evscenumn [inrking and pre-cooling consume large amounts of witer,
and are idered eritical b this is fiaite, and

’ Ccﬂwondb; author.
E-aud addresss luclanobersot# ufpebr (LS. Bersot).

bitrpa:/ /dotoee/10, 1016,/ bt 20201 10578

Regardless of the size of the slaughterhouse, the average water
consumption is 30 L per chicken slaughtered, considering all stages of
the process, and (n the final washing system before pre-cooling In a
chiller, a volume of 1.5 L per carcass is recommended (Hrasil, 1995;
2019a). Considering the volume of chicken slaughtered in the first
quarter of 2019 (Lrasi), 20190), approximately 2.2 ballion liters of water
would have been spent only in the fisal wash shower.

Considering the necessity to reduce the use of water in slaughter,
studies have been carried out W evaluate the conseguences of
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BAC TRAT 2A® biological modulator performed well in the control of s
Salmonella sp. in production environment and digestive tract of broilers
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MIGHLIGHTS

© BAC TRAT 2A0 demomstraced efficacy in the control of Sadmaneis sp.
o Serovirs of Samierico sabsp. enierica (O:4.5) and (0:4.5:4:), single-phase were the most prevalent
o The evalusted Dolatos showed mubiideug resdstunce

ARTICLE INFO ABSTRACT
Keywonds Biological methods such as the use of comg and L i % that hinder bial survival
Blologicnl modulseor have been gaining p in the panlary industry, with a view to red by pathogens of
Poulevy idubaey importance in the sector, sueh as Salmonella sp. mobjemvcso!mlt study were to evaluste the effeet of the
“"""‘*::'V biological modulatar BAC TRAT 2A¢ on the reduction of Salmomeila sp. in the poultry beddingand in the
4 geatoineestinal tract of beollers under real howsing conditions subject to natural infection by the pathagen, as
well as to eval the genotypic and ph pic profile of the 1solates ohramed. The experimen: was carried out
betwosn March 2018 sod August 2010, in the sesto of Parasd. The stsdy consisted of two sheds, the bed used in
shed 1 being the pegative control (C) and the bed in shed 2 being the trestment (1), being treated with the
blnsralmdamrBMZTMTZAl The performance of BAC TRAT 2A% was positive for redoang the health
ng the p of Salmomella sp. during pouliry farming. Both = the environmen: and in the
Dirds " mm rhommadncmmlndln pathogen boad, mainly in the final stages of the beeoding cyelo, possibly
caused by the compstive exclusivn in the aviary Utter and blological modulistson of the birds” microbicta in
contact with the product.
1. Introduction health status of the mational squad and to control pathogens such as

Salmonella, the main cause of b I diarrbea in h with a

Brazil stands out in the world poultry scenario for being the largest worldwide estimate of 153 million cases and 57 thousand deaths
producer and the secand largest exporter of chicken meat in the world, annually (CDC, 2020).
Dbeing responsible for 14 % of world production in 2018 (USDA, 2019). In the production of broilers there are several sources of contami-
To be In this position, it is necessary for the country to maintain the nation of birds by Salmonedla in the field and one of them & bedding,

* Corresponding author,

Emall eddress Jucsanobersotiouipr.be (L. dos Saatos Bersot).
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Pure and mixed biofilms formation of Listeria monocytogenes and Salmonella
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ARTICLE INFO ABSTHRACT

Keywonts This study evaluated the capacity of Listeris oy and Saimonel b to form pure and mixed
Biofilme hoﬁllmonplypmv)ﬁwnﬂnnndmnlyudlhrmondmnhvdmhrﬁhfomnm-ﬂhm!‘h
';";""""7, acxd 120 b, The planktonic and sessile growth of L munoc togenes and 5. Typhimusiums were related to cubatian
Vm-:::"- temperature. There was no the total population not only in pure L. monocyrogenes
and pure 5. Typhimarium biofilms, but also in mixed hicfilms at u Cand 37 “C. Pure and mived hiofilms were

able 0 mainmin viable cells for 3000 h at 10 "C with counts greater than when Incubated foe 120 h, with &

grenter population increase in mived biofilme. Regarding the 24 h and 120 h biofilms of L. monocycogenes in both
pure and mexed conditions at L2 “C and 37 “C, we were able to find expressson of priA, agri, agr and qgrd genes.

Coacerniag S. Typhimurium biofilms, we found expression of agfA, adrA and cspiy genes m all situations eval
uated, except for mixed S Typhimurium biofilm at 12 “C for 24 h This amicle docoments the ability of

& and S. Typhi 1o farm mixed biofiles and suggests that these two microorganions may

act synergistically,

1. Introduction are | Y normally ¢ d of mare than ane microbial
species imlmsed in an army of extracellular polymers, depending on

Listeria monocytogy and Salmenella spp. are mi gani that the ion amidst mi | cells, fixation surface, and environ-
can be carried by food and cause [llnesses 1o consumers (Brast Unidade mental conditions (Costerton, 1999; Ferreira, Wiedmann, Teixelm, &
de Vigilancia, & de 'I'mnulm;:«.. 2018k (D, 2019). These microor- Staslewirz, 2014). Such pravide pr daptability, and
ganisms have several mec to endure adv condltions, such as of involved in this matrix, becoming a sousce
llmtm dtpmmol. lmv lmpmmr!s. pH variation, high salt con-  of contamination among environments and products (Kadam of o,

icrobials and sanit and ity w0 2013; Lee et al,, 2017; Oliveira, Brugnera, Alves, & Piccoli, 2010)

form blofilms (K ad.«m et al, 2013; Lamas et al,, 2018; Lee, Hébeavd, & However, most (n vitro studles are about monospacies biofilms,
Bernandi, 2017; Viana et al., 2019), which do not simulate natural conditions (Kadam eeal., 2013; Lee e1al,
Several studies have rep d the and pers of 2017; Wang, Dong, Wang, Xu, & Zhow, 2016), Studies on multispecies

L manocytogenes and Salmonefla spp. in food p sing

and facilities (Carvalho ot o)., 2019 Nowak e1 ul, 2017; Serenc e al.,
2019, Viana et al, 2019), and thelr presence in these niches may be
related to their ability to adhere, colonize, and form biofilms. Biofilms

* Corresponding suthor,
ool oddress: |ociapobersot@ uipe b (LS. Bersot).

MIps://doloey/ 1O 1016/ 1w 20221 13469
Received 27 I 2021; R
Available online 21 April 2022

biofilms are able to search for characteristics as synerglsm, antagonism,
and competition, which are factors that can interfere with adhesion,
maintenance, and resistance of biofilms (Fageslund, Mevetso, Helr,
Briandet, & Langsrud, 2017; Grandi, Pmio, & Destro, 20185 Riew

d in revised form 4 April 2022; Accepted 18 April 2022
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Characterization of microbial ecology, Listeria monocytogenes, and R
Salmonella sp. on equipment and utensil surfaces in Brazilian poultry, pork,
and dairy industries
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ARTICLE INFO ABSTRACT
Keymerehi: This study sdmed 0 euvsluate tw bvel of counting by idengify the ocology,
Accaingaaylag miciobists deteer Listerfe monocyTogenés and Sefmonefic sp., and determine the presence of viruknce genes and biofilm
:’:"" 2 bk formanion. A total of 480 sampies were collecied from (e surtaces of the equipment and utensils using stesile
m‘:‘z: S swabs for the d of L. cytogenes and Saimoneila sp. and 1z mesophalic percbes, 5
e Ild;?muy herichia colt, and Preud sp. The bial ecclogy was evaluated by soq g the 165 rRNA
Pathogen peevalence gene. Genes for virul and heofilm fo werr yzed and capacity was evaluated for
| and sp. The T aerobe count was the highest in the datry processing facility,

followed by the pork and poultry shaughterhoases. L monocysogenes wis detected in all facilities, with the highest
detoction in the pock slasughterbouse, followed by the pouliry snd dairy facilides, Salmondla sp. was only
detoetod in the dsiry. Iiolaws of L monocytogenes and Saimonedlo sp. showed poor achesion to polystyrens
surfaces, viralenoe genes, and hiofilm formarkon, The frequent in the were Psar-

A L and / in poultry, A¢ W and I In pork, and
Preudomonas, Kocwria, and Staphylocaccus in dairy, Our results provide useful information to understand the
microbtalogical risks assocated with contsminstion.

1. Introduction To remove dirt and reduce inati to eptable levels,
Sanitation Standard O ing Proced (SSOP), which includes
The close contact that occurs in industries between products of ani. leaning and disi ing, is inely applied to surfaces that come into
mal crigin, equipment, and utensils during the food production process contact with food (Brasil, 2003, Maretrs & Langscud, 2017). However,
serves as a constant source of microbial food contamination (Moes et al failures in these procedures can influence the survival of microocgan.
2019; De Filippis, Valentino, Alvarez- Ordénez, Cotter, & Ercolini isms and, the quality and safety of the final food products (Sainl et al,
2021). Once ¢ i d, these surfaces can retain deteriocating and 2011; Agieria, Libonattl, & Civit, 2021).
pathogenic microorganisms (Vidal et al, 2017; Sereno et al, 20 The efficiency of SSOPs is wsually itored by ing inds
Song, Wang, & Xu, 2021; Agostinho Davanze, Dos Santos, Castro, microorganisms or using other technliq such as biolumi oNee,
Palma, Pribul, Dallago, & Santana, 2021). These techniques either directly viable mi it or

* Correspanding authors.

E-mal addreswes: loacisonbersonir ufpe e (LS. Bersnt), Joltana peresaronesp br (1.G. Peredra).

hitps//doi org/ 10,101 6,5 foodres. 2023, 119422
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Preoperational cleaning processes interfere with microbial ecology and

presence of Listeria monocytogenes and Salmonella spp. on food conveyor

belts of a poultry slaughterhouse in Brazil
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ARTICLEINFO ABSTRACT

Kersunds

Clenning.

Conveyar bell surfucrs
Food Industry
Micoblota

Pathogen cocmmence

Thas study aimed to evaluate the sonal Cleans hterh di scrobeal
evology, 8 dicatoss of hygienic-sil and Salmonells spp
Theee hundred and twenty samples were colleeted from me surfaces of mest oot m-\vyor bedts before (n = 160)
and aﬁa (n = 160) the preopersbional desning process 1o count nrmlit acrobes, Enteroboacierinoeae, and

spp.. in addition to the ioa of L liz spp., and sdentification of
microbial ecology by sequencing the 165 rRNA gene. ‘mehy;tu:pmeﬂs reduced the counts of all the indicatar
microarganisms (87% a 91%) and clminated Saimanella spp. Despite this significant decrense, L. monocytogenes
pensisied on soese of the conveyor belts. Microoganisms associated with obcaining and handling meas cuts,
including Answrinibociius, Anoxybacilis, <us, and Py were used 1o ch rize the bial
ecalogy before chenming. A dmurhun:e in mxmbui xubgy vtm identified post-cleaning, m whrrh micTar-

ptmnhpunluy

ganisms with greater ad. son and tox such as Pseuds b , and
Asromonas, were more prevalent. Our results d that the cl 5 and dures were
effective in redoeing the levels of madi, and dlla spp. The applind hygiene process also

shaped the composition of the existing microbial emlogy

chances of N Anerdis Rl leaning and saniti

1. Introduction

During the slaughtering and processing of chicken meat, several
pleces of equipment and utensils can serve as potential sources of both
pathogenic and detertorating microarganisms for food, affecting the
sanitary and organoleptic quality of the products. (Agostinho Davanzo
et al., 2021; Saenz-Garcly, Castaneda-Serrano, Mercado Silva, Alvarado,
& Nava, 2020; Samapundo er al., 2019; Viana er al,, 2020). Contami-

tion procedures in their facilities, which are conducted after the pro-
duction processes in order to remove arganic matter, reduce the
microbial load 1o acceptable levels, sand eliminate pathogenic microor-
ganisms (Maretro & Langsrod, 20170

In Brazil, the food industry relies on the detection of Salmonella spp.,
Escherichia coli, and Listeria monocytogenes and (he total bacterial count
to evaluate the effec of preope | hyglene p
(Agostinho Davanzo et al., 2021; Schafer et al., 2017; Viana et al., 2020\

nation of these surfaces may be msociated with the hth

microbiota found in birds as well as with technological and hygienic
sanitation while obtaining meat cuts (Goklen. Rothrock, & Mishra,
2021; Marmion, Ferone, Whyte, & Scannell, 2021). To reduce the

* Corresponding authoe,
** Corresponding author,

Mesophilic bes and L fa are good quality indicators of
such cleaning processes, as they are sensitive to microbial control
methods (£C, 20013 Saini ef al, rml]l.mcymymandsaumwm
spp. are among the main path 1dwidy

E.mail addressess ulumo pereira s unesp be (). Goacalves Pereira), lucianooersou=uipe.be (LS. Bersot).
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Inhibitory effects of piperine and black pepper essential oil on multispecies
biofilm formation by Listeria monocytogenes, Salmoneila Typhimurium, and
Pseudomonas aeruginosa
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ARTICLE INFO ABSTRACT
Neywuorde Thas study aimed to evaluate the antimicrobial and antibioflm activities of black pepper essential oil (BPEQ) and
Antibiofilm piperine and the effect of piperine on gene cxp fn a multispecics biofilm composed of Listeria mano-
::‘::""F:""‘ & imanetla Typhimurium, and Pseud \gimisa on & polypropylese surface. The minimal
G prensio i 25 ST K

%2 BPEO and pa were 100 and 25 mg/ml, zespectively, against this consortium of

mlrmmpmm Sessile cell counts were 5.35-7.35 log CFU/em? and varied over time. The total population
emdicazed in the biofilm ranged from 78.9% (588 log CFUjem?) 10 00.8% (4.16 leg CFU/em®). Evaluatioa of
Biofilm-related gene expression showed upregalation of the L ytogeaes genes qgrC (24 and 72 h), agrd (72
h), and prfA (72 h) and d 1 of all eval d 5. Typh and P. aeruginosa genes (24 and 72 h) (i
the untreated coatrel biofiim. The addition of piperine resulted @ upregnlation of the L. monocyrogenss genes
agrB (24 and 72 h), agrC (72 h), agrD (24 and 72 h), and prfA (24 h); the S Typhimurium genes agft (24 and 72
b), adrA (24 and 72 h), and csgD (72 h); and all evalusted P. cengpimosa genes (24 and 72 h). Piperine moce
effectively cantrolled the mulnspecies biofilm.

1. Introduction enviroaments.
Listeria monocytogenes and Saimonella Typh are lmpo
In the food industry, persistence of microocganisms on ablotic sur- pathogens (n food handMng environments (COC, 2019 sereno o al,
faces has been repocted. Interactions mng these microorganisms can 2019; Scoblie el al, 2019). The cooperation and i jon b
alter thelr 1 and p o | surfaces (Fageriund, th and non-path micrc have been evaluated L

Langsrud, & Mewetrs, 2020; Iniguez-Moveno, Gutlérrez-Lomell, & vitro. There are studies nepomng the formarion of mixed biofilms by
Avila-Novos, 2019; Sereno el al., 2019). The interactions in biofilms can L. manocytogenes and Salmonelle spp. (Covaert, Smet, Walsh, & Van

be lly beneficial, i ing mil ganism survival due o Impe, 2019 Tadielo et al, 2022) and the interaction of these pathogens

proved 10 envir I stress and increasing their Indi- together with Lactobacdllus sp. (Jara o1 al, 2020) and Pseudomonas aer-
vidual perse in these i (Bridier ot al,, 2015; Pang, uginosa (¥ amakawa, Tomsta, & Sawai, 2018) on food handling surfaces.
Chen, & Yuk, 2019). Adherent bactertal cells in a biofilm and free cells P. aengtnosa is an opp with high food
differ in terms of gene expeession and metabolism (Cuzman-Soto o al deterioration capacity at refrigeration temperamres that can directly
2021), Understanding the underlying mechanisms can Improve the affect the shelf life of food products (Raposo, Peres, De Farla, Fermils, &

detection and control of microbial biofilms in food processing Carrasensi,. 2017). The ability of P. aeruginose to form biofilms on

* Corresponding author.
E-mail address: luclancberscei®ufpe.br (L. dos Santos Bersctl

hitpss//dosorg/10.1016,/7.3w1.2023.1 14851
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Available caline 14 May 2023
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Detection of adenovirus, rotavirus, and hepatitis E virus in meat cuts
marketed in Uruguaiana, Rio Grande do Sul, Brazil
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Tl mmt

The sim of this study was to investigate the presence of adenavitus (AdYY, rotavirus (RV), and bepatitis B virus
(HEV) in beef, pork, and chicken meat cuts in retail trade in the city of Uruguaiana, RS, Beazil. A jotal of 131
meat products were wllected (beef, = 5% chidken, 7 = 47; pork, n = 29) from 18 commercial establishments
(supermsekors, n = 7; buschers, n = 7; markets/grooery soees, n = 4). AN samplis were evalusted for AV, RY,
and HEV. The gencenes of RV and AdV were identified in 29% (0 = 38) and 5.34% (n = 7) of the samples,
respectively, HEV was not identified i nny of the samples. Chicken cuts husd o hlywr !rtwc.q of AdV md v
isolates compared to beef and pork (P < 0.05). Among, the categories of | d, all
revealed at Jeast coe positive sample for AV and RV, however, supenmariets showed 2 higher frequency of RY
than others (P < 0.05). The genctic material of AAY and AV was identified simultancously ta 229% (n ~ 3) of
samples from supermarkets (r = 2) and grocery stores (n = 1). This & the first repart on detection of enteric
viruses in meat cuts in the western region of the seace of Rio Grande do Sul, Brazil, and the presence of AdV and
Rvmdupmdumnyhdmnehmdmm:mdhndbgdueﬁwds.q’mmylnphuswhm
public health mmes

1. Introduction itis in b and s (6 B).
mmmedumrempmedumm.

Foodbarne diseases are clmﬂed as @ global public bealth Luul:

caushl; 99 deaths. The viral etiologic agents associated with these

directly affecting the jon of developed and underd
oped countries [1,2]). Currently, official data show an increase In cases of
gagroenteritis and mare serious ilinesses related to the consumption of
contaminated food. Among the reports ca outbreaks, bacterial patho-
gens have been identified as the main etiological ngem: [3-5).

E despite underrep g and |
diseases caused by viruses are a common cause o( outbreaks and

‘G ding author at U de Estadual Paulista “Idio de Mesquita Filho™ -
Botucatu, S0 Paulo CEP 18618681, Bricil
E-maail address: {ullano pereinaiunesp e (LG. Pereiral

bnrps://dol.org /101016, .onehle. 2022, 100377

ks included 3.9% (NoV), 3.1% rotavirus (RV), and
1.2% hepatitis A virus (HAV) [3]. Over the same period, these etiolog-
ical agents were responsible for 18,156 outbreaks in the US, involving
620,853 individuals, resulting in 765 deaths [1]. The main foods asso-
ciated with the transmission of human enteric viruses are raw fish, meat,
fruits, and vegetables grown or handled in contamirated environments
(9-12).
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Effect of ginger essential oil and 6-gingerol on a multispecies biofilm
of Listeria monocytogenes, 5almonella Typhimurium, and Pseudomonas
aeruginosa
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Abstract

The objective of this study was o evaluate the potential antimicrobial and sntibiofilm e fizct of ginger essential oil (GEQ)
and f-gingerol on a multispecies biofilm formed by Listeria monacytogenes, Saimonella Typhimurium, and Preudomonas
deruginesd on 4 poly propylens surface. The minimum inhibitery concentration concentrations oblined for GBO wers 100
and 30 mg/mL and for 6-gingerol 1.25 mg/imL. Sessile cell counts ranged within 5.35-7.33 log CFUem’ in the control
biofilm, with the highest sessile growth at 71 h. GEOD treatments acied on the total population regandless of concentration at
I and 45 h. L. menocyiogenss bohavead similarly o the wlal population, =howing GBED action at 1 h and keoping the sanc
patiern at 48, 72, and 96 h. Beter action on & Typhimurium was obtained attimes of |, 72, and 96 h. P geruginosa showed
logarithmic reduction only when treated with GEQ 50 mg 2t 24 h. As for f-gingerol, in general, there was no significant action
(p=0.03} on the ovaluated scasile colls GEO showed antimicrobial activity against L. monccytogenes, 5. Ty phimurium,
and P geruginosy, acting as an inhibitor of biofilm formation. As for 6-gingerol. it was considered a possible antimicrobial
agent but without efficacy during biofilm formation.

Keywords Antibiofilm - Antibacterial - Control methods - Essential oils

Introduction

Listeriao monocytogenes, Ralmonella Typhimurium, and
Pseudomonas aeruginosa have the akility to adhere and
form bicetilm on the serfaces of equipment and utensils used
in fod processing [ 1-3]. Micmorgsnisms ssemete an extrs-
cellularmatrix composed of polysasccharides, proteins, and
nucleic acids during biofilm formation, which originzstes an

Responsihile Fditor-1.uis Augusto Marn

=1 Lucizno dos Saatos Bersol
IucianohemsotEuiprbr

' School of Veterinary Medicine and Animzl Science, 580
Pauke Stae Unwersiy (UNESP), Dianw g Ruvao Ir,
Botucatnsio Paulo, SN 18618970, Brazil

?  Department of Yeerinary Scienes. Federnl Universiy
of Parand, Palnina Campus, Rua Picaeirn, Dandim Dallas,
Patotna, PR 215385050000, Braxil

*  Biological Engineeriag Center, University of Minho, Gualar
Camgus, 47 10057 Braga, Portugal

ecosystem that provides cell profection and mainkenance in
hostile env ironments [4, 3] This barrier help increase tol-
erance o hiscides and antilhiotics at vsoal concentrations,
resulting in persistent bacterial contamiration in the produc-
tion environmend, with a podential risk & public health [ 1],

The innppropriate use of commercial biccides has heen
responsible for negative effe-cts on the environment, residual
accumulation in the production sy stem, reduced efficacy, and
development of co-mesistance in pathogenic microorganisms
[6—8]. Thus, in recent years, the scientific community has
shown greater intemest in study ing the wse of namral com-
pounds such as essential plant oils and their active principles
in the industrial context [9, 10]owing to its bactericidal and
blodegradable characterisies |11, 12], with grest environ-
mental gain and kow ioxicity.

Ginger essential oils (GEQ) (Zingiber afficinale) ane
liguid, oily, and aromatic s ubsances cracied [rom roos
that have anti-inflammatory [13], antiozidant [ 14], antimi-
crobial [10], and antifungal properties [ 15]. These natural
compounds act on the ooll mombrenc inegrity of microor-
ganisms, interfering in probein and microbiological marker

€1 Springer
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Residues of Veterinary Drugs in Animal Products Commercialized
in the Border Region of Brazil, Argentina, and Uruguay
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ABSTRACT

The raffic m mternational animal products can hecomse & public bealth bazand when legal import sanitary procedures are
not followed. In Beazil, doe to its extensive border arca, the imp on of animal products is a pracrice in many areas,
especially in Rw Grande do bul astake lhu bontn Argnum and Unaguay. Thc ohpcn\t of thus study was o evalwie the
P of i drug and mbp ith mlnnml d in Rio Grande do Sul The
p of Tesi of inary antibiotics and antip s wWils d m 189 meat (beef, pork, and chicken), processed
duiry, and meat produsct samples bought in Argentina {1 « 90) and Urnguay (n « 99). Residues of these veterinary drugs were
detected in 50 (26.45%) of the simples; 28 samples (14.81%) had antibioti dues, and 22 samples (11.64%) hnd antiparastic
residoes. OF the S0 pasitve samples, 4077 (15 from Argenting and § from Uruguay) bad residues above the maximum residuc
lmnats (MRLs). Of these 20 samples, 12 had antparasitic residues above the MRLs (11 beef samples had ivermectin and 1 pork
sample bad 1 and & tin) and 8 bad antb: residues above the MRLS (2 pork and 2 sausage samples had
doxyeycline, 2 cheese samples had doxyeycline and chlortetracycline, 1 poulsy meat sample had chlommphenicol, and 1 cheese
sanpie had ). Bec of the | toxic effects oa hunans and the potential for pathogens to develop antibiotic
n‘sxﬁlanoc the presence of these n:snducs above the MRLs is 8 potential risk 0 publc bhealth. The negative impact of

of mnp | animal products can be reduced by amplomentation of an effcctive surveillance system and educational
cam;mbns foe the general popul;lm

HIGHLIGHTS

* Resklues of vererinary drugs were detected in 26.455% of animal product ssmples.

o Antibiotic residues sbove the MRLS were detected in 4.23% of samples.

¢ Antipasasitic residues sbove the MRLs were detected mn 6.34% of samples.

* Action by the Brazilim health survelk ies is needed 10 protect public bealth.

Key words: Animal products; Border; Ch I residucs; Chloramphenicol; Ivermectn

Incernanonal movement of animal products may pose a
risk o public and animal health ¢33). Meat and milk and
thewr products may contam chenacal and biologscal hazards,
particularly where production for sale does not comply with
sanitary rules to assure safety. In this context, intemational
barder regions have been identified as places where animal
products rafficked among countries can endanger public
health (27, 31. 36, 38).

* Authoe for comespondence. Tel: 455 (13) SR80-2258; Fax: 455 (14)

IES0-2100; E-mail: julian pereiradiuncap be.

Rio Grande do Sul is a southem Brazilian state that has
an extensive border with Argentim and Uruguay, and
despite the cfforts of border health surveillance agencies,
the transit of animal producs and animals among these
three countries occurs clandestinely. Many of the produces
sold across these boeders are produced wnlhoul proper
sanitary control of the raw fal ly P
mising prochict safety and exposing :onsunen 10 numerous
bazards (37). One type of potential public health hazard s
residies of veterinary drugs, which sre widely used in
animal production to prevent amd cure diseases (52, As in
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Identification of Salmonella spp., Listeria monocytogenes, and indicator microorganisms
in commercialized raw meats and fresh sansages from Uruguaiana,
Rio Grande do Sul, Brazil
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ABSTRACT. Thus study evaluated the samitary hy quality and the presence of parkogemic microorganisms m raw meais and fresk
smqgnnah:dmhmyvfb’rwma.&o&wﬂ-b&dl”)&mntﬂ" iy "’36 ol ofﬁuk wes, bogf pork, and
chuckan from 15 . and g Samples were subjociod o0 Bygene i
umnw:mcuphrbtamd b -uanl’ af"L il pp. mdluumqubgm The mean counts

of mesaphilic asrobes and entsrodacterin ware 5.09 and 3.54 log CFU'g, respectively. Besf samples presented the Mghast freguency of
Salmonatla spp. (793%) and fresh sansages present the kighest fraquency of L monocyiogenes (19.04%). Among the amalysed samples,
43.70% did mot compdy with the microblological paramaters ostablished by ihe Brazilian Minisoy of Health. The presewce of Salmonolla
spp. and L. momocytogenes in different samples and commercial establshments demonstrate the faibwes of good mmnﬁcnnngpvm o
mdusmdmmumlmdmmhmcnndtblnndbmﬁd dlers to roduce the axp of zlop

Key words: b , prathogens, miall oade, sanitary Rygienic qualiy:

Tdentificacio de Salmonelln spp.. Listeria monocytogenes ¢ micro-organismos indicadores em carnes
cruas ¢ embutidos frescais comercializados na cidade de Uruguaiana, Rio Grande do Sul. Brasil

RESUMO. Este ashido teve como objetnve avaliar o gualidade higici de
mmmucwﬁucaucmmh:dxmadndldc L‘rugum‘ala Rro Gmndlda&dm& &mnl Fam-md.udn 238 mmm‘h

Imgutgas, came bovema, swina ¢ de frango de 18 extabels ). Az Soram
Méwammdamﬁh@mc(m-Wluc baidri ‘c‘ vdo de Salmonelio pp.
cb:mnamonoqwgnn A.conﬁgnu awobios meagfilos ¢ mnvbwmfoijcingUFCy repeCiivammie.
ix spp. exteve pr mas fi o dlmuhmm(‘ﬂ‘i/ g L monocytogenes o1 mar: frag o
Imgutcas frescats (19,04 %) Da:amawauh:ndu 43,70 % ndo i aas p LT abelecadas pelo Mmtcsé
da Sadde. A p de Sabwonelln spp o L e difir aAMOLINTS & esiabel fais damons tra flkas de boas
pvmasd.ﬁbnm;mmmﬁ:bucpmd-“ahda idade do treimar manipuladores do ali para reduzir a exposigao
dos comsumidones @ rscos.
Palavraschave: coméreio vangises, i brana, pardgenos, qualidade higsim
INTRODUCTION by high water and the p e of
and pH that provide a favorable environment for
The high consumption of meat and meat multsplication of muer (LAWRIE, 2005).
products 1s a rend m developmg countries ike Brazl and Failures in good manufactunng practices at any
has Jed to mcreased concemns from health authonties stage of the processing can result 1 contamunation
regarding food quality and safety (LOPES et al, by pathogeme microorgamsms, demanding nigerous
2017, ABUJAMRA et al, 2017, FANALLI et al, control along the production cham (JARVIS et al

B 2018). Raw meats and fresh sausages are characterized 2016; DEMAITRE et al . 2020)

Raceived 061520 61120 hor 31,0420
(R840 R
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Food handling in the domestic environment: an online
questionnaire study with respondents from 24 of 26 Brazilian states

Manipulacdo de alimentos no ambiente doméstico: um estudo realizado
com emprego de questiondrio online respondido por habitantes de 24 dos
26 estados brasileiros

Arvele Nunes da Cruz Encide S i0'; Vanessa Mendonca Soares®; Leonardo Ereno Tadielo?,
IEmanoelli Aparecida Rodnigues dos Samos’:i:?amﬂa Koutsodontis Cerquerra-Cézar'; Giovanni Costa Danelon';
Tuciano dos Santos Bersot’; Juliano Gongalves Peremma’ &

! Universidade Estadual Paulista, Faculdade de Medieina Ve eZ Dep: de Higiene Veterinina e Saide Piblica,
Botucatu — SP, Brazil
* Umverssdade Federal do Parana. Depas de Cséneias Ve Arias, Setor Palonua. Palotum - PR. Brazl
ABSTRACT
Using an online quest i Ihissmd)\ luated the profile of 2 lian population’s food handling practices in
the home envi L Theq , containing questions about domestic behavior in terms of hygiene and food

handling, was buslt and available through social media sites. Information about the participants” profiles, their food pre-
preparation, food preparation, and food post-preparation practices, and the occurrence of foodborne diseases (FBDs)
was included [n the questionnaire. A total of 701 responses were obtained. The Interviewees included 78.31% female
participants and 21.68% male participants, with an average age of 31.2 vears. Nearly all (94.3%) had & complete or
incomplete higher education. In the pre-preparation stage, the participants cvaluated the shelf life (97.28%) and storage
temperature (44.79%) of the products while purchasing them. Regarding food handling peactices, only a few participants
washed the food packages before storing them (31.95%) or removed hand jewelry or other adornments when washing food
(61.48%). Most participants washed their hands (91.58%) and washed vegetables (99.28%). But a group of interviewees
reported washing raw meat {27.81%) before preparing it. Cutting surfaces such as plastic (50.36%) and glass (4936%)
tops were the most prevalent in the study. Most respondents did not know how long they had been using their cutting
boards (67.62%) and mentioned using the same surface to handle both raw and ready-to-eat products (84.17%). As
for the preparation, most interviewees declared they did not check the food temperature during preparation (86.51%),
Ignoring the ideal cooking temperature (88.26%). Regarding the occurrence of FEDs, 79.17% of the Interviewees reported
having suspicious clinical signs associated with contaminated foods and 65.59% did not seek medical help. Thus, the
participants demonstrated ignorance about adequate practices for food safety in the home environment, highlighting
the nead to conduct health education programs within the Brazilian population.

Keywords: Food safety. Good handling practices. Food consumption. Foodborne diseases.

RESUMO
Este estudo teve como objetivo avaliar o perfil das pr;ll(ns de pulacio de al no amb d liar no
Brasil utilizando um questionario online. Um g o sobre compor to doméstico em

nivel de higiene e manipulagio de alimentos foi construido ¢ 41ispmubilimdo por redes sociais. O questiondrio continba
informagoes sobre o perfil dos participantes, suas praticas de pré-preparo, preparo ¢ pos-preparo de alimentos ¢ a
ocorréncia de doengas transmatidas por alimentos (DTA), Obteve-se 701 respostas, 0s entrevistados foram 78,51% do
sexo feminino e 21,68% do sexo masculine, com méds de idade de 31,2 anos. A maioria (94,3%) possuia ensino superior
completo ou incompleta. Na etapa de pré-preparo, os participantes avaliam o prazo de validade (97,28%) e atemp

de armazenamento (44,79%) dos produtos no momento da compra. Em relagho as praticas de manipulagdo dosalimentos,
apenas alguns participantes lavavam as embal agens dos alimentos antes de armazeni-los (31,95%) ou retiravam adornes.
a0 lavar os alimentas (61,48%). A maisria dos participantes lavam as mios (91, 58%) & a5 vegetais (9028% ), entretanto,
um grupo de entrevistados relaton lavar carne crua (27,81%) antes de prepara-la, Superficies de corte como tibuas de
plastico (50,36%) @ de vidro (49,36%) foram os mass prevalentes no estudo. A masoria dos entrevistados ndo sabe ha

Baax | Vet Res Anunn 520, 2002500192427
bittps:doe org/10.11606 4ssn 16784456 bywras 2002 102427
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SOBREVIVENCIA DE SALMONELLA ENTERICA AS CONDIGCOES GASTRICAS
SIMULADAS IN VITRO: PAPEL DOS FATORES DE ADESAO E RESISTENCIA
ANTIBACTERIANA

Survival of Salmonella enferica under in vitro simulated gasfric condifions: role of adhesion factors
and anfibocferial resistance
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Resumw: O estudo tem como objetivo verificar a capacidade de adesao ¢ formagdo de bioflme de isolades de Salmonelia
spp. produtorss de enzimas befa-lactamases de espectro estendido (ESEL), bemn como a resisténcia de isolados
produtores ou ndo de ESEL, frente as condicfes gistricas e intestinais simuladas in vitro. Foram utilizados 18
isolados de Satmonelln spp. obtidos de cortes de frangos congelados produzidos no Estado do Parana, Hrasil. Os
isnlados produtores de ESEL foramn avaliados de forma fenotipicz ¢ genotipica quanto a capacidade de adesio e
formacio de biofilne em liminas de polipropilenc. Além disso, todes os isolados foram submeetidos a avaliaqdo
in vitra de resisténcia 45 condighes gastricas e intestinais £ apds a5 sirmmlagoes, realizadas commagens das céholas
sobreviventes, Com relacio i adesio ¢ formagio de biofilme, 13 isolados apresentaram essa capacidade. Cmanto
atolerdncia &5 condigies gastricas ¢ intestingis, a quantificacio de Salmonella spp. diminuin (p=o,05) conforme
a passagem do traro gastrointestinal. Em relacio a comparacio de isolados produtores « ndo produtores de
ESBL, nio houve diferenga (p=o,05) na taxa de sobrevivéncia total, Os resultados demonstram que, apesar da
diminuicas da contagem de microrganismos comforme a passagem simulada pelos sucos gastrices & intestinais,
ataxa de sobrevivéncia média toral dos isolades de Salmonella spp. foi ala, o que permite inferir que os isolados
possuem a capacidade de sobreviver as condigiies gastrointestinais simuladas. © ainda sim permaneceram em
nimera capaz de causar infeccdo
Palavras-chave; Microrganismos resistentes. Beta-lactamases, Biofilme, Tolerdncia gastrointestinal, Cortes

cameos. Frangn de corte
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Presence of Listeria monocytogenes and
Salmonella spp. in lamb meat commercialized
in Uruguaiana, Rio Grande do Sul, Brazil

Presenca de Listeria monocytogenes e Salmonella spp. em carme
de cordeiro comercializada em Uruguaiana, Rio Grande do Sul,
Brasil
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Abstract

The amm of this study was to evaluate the hygrenic-sanitary quality of lamb mxat sold m the city of  Mow to dite: Soares, V. M Sampan A N C
Uriguatana Rio Grande do Sul {RS) by counting the indicator microorganisms and detecting pathogens £ Santos, E AR, Taddo L E. & Pereira J.G.
such as Selmonelia spp.and Listeria moviocyiogenes. Thirty-nine Lamb meat samples were collected from (2027 Presence of Listenamonooyrogenss 2
10 commercial establishments in Uruguaiana The samples were subjected to counts of asrcbic mescphilic  Safmonafopp inmbmest commercalzadin
microorganisms and enferobactenia, and to the detection of Salmonefia spp. and L. monccpiggenes, all  Urniguaars, Ro Grands do Sul, 8l &askan
following standard methods. The average counts of mesophilic microorganisms and enterobacteriawese =u7a/ef y""":“’! ",‘3‘;“"‘” 4 "'"‘4210
6083} CFL/g(minimum 407 and max 6 B7)and 473 lng CFUJg(minimum O.and max 5 88), respectively,  TA/00L0E/1023374/2527 2179 bpm114420
For pathogens, L. monocytogenes was wolated from five samples (1282%), with three samples inthe o chod- Sy 28 2020

same location. Only two samples (5.13%) were positive for Salmonelie spp. The results demaonstrated  Accepted: September 30,2020
unsanisfactory hygiemcsanrtary conditions because high countsof pathogens such as Salmonefla spp. and

L monogytogenes. The counts of enterobactena showed poor hygiens condinions dunngthe vanousstages  *Correspondence

of production. The results alsoindicated fecal contaminanon, as Salmonella spp and L monocymogenesare  Mane Gongadves Powes

present in the intestinal tract af both humans and animals. The high count cémesophilicmicroargamisms Feculdsdeds Medana Vetznnans
obtained could be owing tocontaminated raw material orunsatisfactory processing, including unsanitary 2007 Unveisdade Edadud Fadera

conditions and the inappropnate use of binomial timeftemperature during storage ;prﬁ'm';‘w E:ripﬁh T

Keywords: contamination. Lamb meat. Listeria monocytogenes, Salmanetla spp de Rudiao Jior
CEP1B518-681 - Botucat (S), Brasi
Resumo E<nai ubano persra@uresp b

O objetivo foi avahar a qualidade lugenicorsanitana da came de cordesro comercializada na cidade de
Urnguaana ko Grande do Sul (RS) atraves da contagem dos micrarganismos indicadores e detecgao de
pategencs coma Saknanella spp. e Listeria manocytogenes. ITinta e nove amaostras de came de cordetro
foram coletadas em 10 estabelecimentos comerciais em Urugualana. As amosiias foram submendas a
CONGEENS de MICTOMEANiSMos 3erobios mesofilos ¢ enterohactérias ¢ A detecg3o de Safmonelia spp. ¢
L movogytagenes, todas seguindo metodalogias padrio. As contagens médias de microrganismas mesdfilas
eenterobactérias foram 6,08 log UFC/g (minimo 4 07 e miximo 6,87) 04 73 log URC/g (minimo O emdximo
5,88), respectivamente. Para os patdgenos, L. monocytdgenes fot isolado de cinco amostras (12 82%), com
s amostras no mesmo local. Apenas duas (513%) foram pasitivas para Safmonedia Spp. OS resultados
demonstraram condigfes higiénico-sanitirias insatisfatdrias, baseado nas altas contagens de patégencs
compSalmeneila spp. e L. monngytagenes. As cantagens de entercbacténas indicaram mads condigdes de
higiene duranie as vdrlasetapas de produgio. 0s resultados também indicaram contaminacdofecal, uma PRI e

VeZ Qe Salmoneila Spp. @ L monRocyiopenes 5130 Presentes no rato intestinal de humanos e animais. @ e ks Qe te cler the R
A dlta contagern de microrganismos mesdfilos obtidos pode ser devida a matéria-prima contaminada F 40 Cmatie
ou processamento insatisfatcao, induindo condipbes insalubres e uso inadequado do bindmio tempo/ Ran Cammecid Licerse which penmits
tEmperana duranie o anmazenamento, i ;

Palavras-chave: contaminagan, came de cordeno, Lastera monag)tagenes, Saimonefla spp.
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Activity of rosemary (Rosmarinus officinalis - Family:
Lamiaceae) essential oil compared to peracetic acid in Listeria
monocytogenes biofilms
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ABSTRACT. The objective of this study was to evaluate the activity of Resmarinus officinalis essential oil
(ED) compared to peracetic acid (PA) regarding formation and climination of Listzria monecytogenes
biofilms on palystyrene surface, The minimum inhibitery concentration (MIC) was deternined according
to standard protocol. Isolates were inoculated according to MIC standards polystyrene plate wells, which
were then incubated at 37°C/96 hours for evaluation of biofilm formation. Regarding the evaluation of
biofilm elimination, the bicfilms were treated under MIC for 10 minites. The MIC obtained were 2.0 and
3.0 mgmL for EO and 0.015% for PA. Therefore, the results showed a reduction in the formation of biefilm
with the presence of EO and Pa, EO being more efficient (p < 0.05). Beth compounds had a good capacity
of eliminating biofilms, however the EQ reduced the biofilm formation when compared to PA, highlighting
its potential as an antibacterial agent and antibiofilm.

Keywards: control methods | industrial surfaces; rosemary; sanitzation.
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Introduction

Listeria monocytogenes is an important pathogen that can cause listeriosis, an infection that in its severe
form may result in a mortality rate of 20 to 30%, mainly affecting risk groups (Li et al., 2020). Most listeriosis
outbreaks are associated with Read-To-Eat foods, in which the risk of contamination is consldered to be
higher as cooking would not be required while processing these products (Smith et al., 201%; Grav et al_, 2021).
Listeria monocylogenes has long-term persistence in processing equipment and facilities in the food industry
(Serena et al., 2019). This behavior is related to their high tolerance to stress conditions such as refrigeration
temperatures, high salt concentrations and their ability to form biofilms on several surfaces (Ziech et al.,
2016; Kocot & Olszewska, 2017; Papaioannou, Giaouris, Berillis, & Boziaris, 2018), Biofilms are also able to
facilitate the persistence of L. monogytagenes for long periods in food processing plants (Gray et al., 2021) and
plav an important role in the survival of the pathogen in industrdal environments (Kocot & Olszewska, 2017).

The biofllm formation Is a major problem for the food Industry, as it can cause serlous technological Issues
that lead to uselessness of equipment and contamination of products that reach final consumers, being an
Important public health problem (Brasileiro et al., 2016; Smith et al., 2019).

With respect to blofilms arrangement, sessile cells have a higher resistance to antimicioblal agents than
planktonic cells, due to their structure and presence of extracellular polymeric substances (EPS), sublethal
concentrations, metabolic heterngeneity, activation of adaptive responses to stress, and horizontal gene
transfer (Olszewska, Zhao, & Doyle, 2016; Campana, Ciandrini, & Baffone, 2013).

To reduce the likelihood of developing microbial resistance and expand the range of antimicrobial activity
in the food industry, new approaches to biofilm prevention and control have been explored (Olszewska et al.,
2016; Pang, Wong, Chung, & Yul, 201%), new approaches on their use in the food industry have been
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