Detection of Salmonella in Probiotic Cultures
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Abstract

Frobiobics are Ive microcrganisms that provide some health
beneft and ane becoming Increasingly popular wEn CONsumers.
[Exposing probictics to a "kl siep® Is cownierproductie o the
goal of assuring consumplon of high levels of e csllures.
Hence protecting problobic consumers fom Saimoneda depends
on an effective food safety program sepported by robust
Eamoneils detection methods.

The objeciive of this project was 1o explore recovery of

from a backy ol p cultures, o GETiCul
mairix that can apply signiicant competitee inkibibon o any

. A dery dp culture was splked

wihh known mnnentdbnlnfslﬁ'nm abaefetuha, enriched in
di=rent brofh medla, and feen tested using the Roka Atlas®
Savmoneils test prolocal. When nriched at a1 in 10 diubon in
Duffered peplone waler (BPW], Saimonefa could mot be detecied
fromi an Intisl spike level of 20 CFUS g kst portion. Enrichment
ata i in 10 diution In fhe moded SFW developed By Joosi=n,
Eidias and Garctaio! camtaining vancomycin, malachie= gresn
and noe-fat dried mik (NFDR), was squally wnseccessiul.

Buccessiul detection of Saimoneda af 1 CFU/ZS g best poriion
was achieved when enriching at a diusion of 1 In 100 In &
diterenty modified BFYW wih Increassd buffering capachy,
malachite green and NEDR Dut no sancomycin, The final protocol
Is a reflanle method for detecting Saimoneda i dehydrated
probiofic culures. The wse of scentfcally valld methods for this
wrikpue mairy b fundamendsl io protecting consumers,

Background

Frobiobics are *Ive microonganisms which, when administered in
adequate amounts, confer 8 healh beneft on the host (WHO13
‘Orpanizms often seen Incheds specles of Sacilus,
B¥idobactarium, Enterococcus, Lacfobaciys, Seccharomyces
and Streptococcus ? The giobal problotics market Is lange (535 B
USD In 2015) and fast growing (7 % CAGA: category average
growih rale), with about S0 % of Sue market for human food use
and 10 % animal feed

The Blerature indicaies that probiotcs may inhibE growth of
nathogens, or &ven kIl tham 387 whick 5 sean as one of e
by which p 5 provide bepeflBs. Howewer

* High background cownts may Inhibit detecton of pathogens In
probiofc cuBures.

it may b= risky %0 use methods estabiished for food maknces
wihout specific werificalion or walldabion fior wse wiin
probiofics.

Objective

T expione reCcOovery of {ia Trom & bac d of probiotc
oullures and demonsiraie and validais an =flective, sensibve
method for detecting Saiwonela In problobc cuBures. bo prodect
public kesih.

Methods

Rederamos method: FOA BAM Saimonela “dried yeass varkation ?
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Expiloration: Enfchment in multipie difterent media, folowed by Roka™ Saimone¥a 3EN kR and ATLAS®

Final rapld defsotlon: Ensichment In double sirength
barfi=red peplones waler wih Mon-Fat Dried Mk and
Maluchite Green {NMD BFW] followed by Roka®™
Eximonsia BEM kR and ATLAS® instrument.

Instrument.
¥

Media controls were aiso Included: the posiitve control was one Biobai™ in 2500 mL of broth and the
negative confrol was 2500 mil of wnincowiaked broth,

Thi= freeze-drisd problotic cullures were
provided by BlaSource Flavars Inc.,
Muskzgo, Wi
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Loading trancfar hebess o the Allac. imags from
Roka Bio wead with Bl

Roka Atlac detsction kEc. Imags from Raoka
s, mead with

Confirmation mathod: The corfirmatian menod
was the FDA BAM method above ! entzred after
primary enrichment. OF presumptives from skants,
20% were confirmed for ideniSication via the
VITEKE,

Froglotio baskground sowni: Frobiobc backgmund
was enumerst=d using 3™ PetiFim™ .

I Elon: Bicbals™ BloMerizu)} oo
Treeze-dried Saimaneta abasteruta at 30 CFUI
Bloball wers crushes and distributsd Into teeze-

Comparison: The replicates bested by the ASas®
methed and reference method were unpakred,
meaning the enwichment condEions. difered betaeen
the candidate and reference methods

Proflotio: The probltic culture was a freeze-drisd

proprietary preparation from BloSounte Flavors inc.,
Musk=pgo, WI.

dried pro@iofic cullure o give Sesined concentrations.

Results

Problotls beckground oount: The probodc
preparation contained 1.4 x 10% CPwp.

Effactivenscs of FOA BAM mathod: Inet=cive,
ses Tabie 1.

Exploration of aflsrmative snrichments: Thene
were many falleres befors finding a8 combination of
Eroth fommuiation and endchment ado Gt
reliably recovered Sakmoneils [Table Z).
Validation of rapld Saimonelis aceay weling
modified snrichmend: There was 100%
agreement between screening and confimeation
rmeefhods (Table 3) and at 1 CFUZE g sample, the
Frobabiity of Deleclion {POD) was 0S5 [Table 4],
givimg an !.EH:I“DT'L 1 CFUMAS g.

Tabls 1. Reocwvery of Saimonelis abastotuba
Incoulated at 30 CFUMZE g Sample of Probiotio
Culure Inoubated at 36°C for 22-28 b

Sample 2 Result
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Hil

Thi: rfaristca mathid FTu ELAK “dried
yuast” varialion wiss csad. ansiching wih
295 mL Iryplizass soy boh,

Tabile 2 Resovery of Salmonela aboeisivbs Inosulaied at 30 CFWEE g Samphs of
Probiotio Culture in Different Enrichment Wedla Inoubated &t 4$2°C for 22-28 h

Sampiechroth  Broth &

Iiediam

Brath 2

Broth 8

BEGuuEE gLy
EEBwm b e

Buffersd Feptone Water (5FW)
BFW +Vancomycin + Makchite Green -+ Rom-Fat Dried Milk

Eroth 2 + Daptomycn st 03 jgsfml

Eroth 2 + Daptomycin st 1.0 jgsfmL

Eiroth 2 + Daptomycn st 2.0 jgsfml

Broth 2 + Clindsmycin at 5.0 pfml

Broth 2 + Enythromycin ot 8.0 gzml

Broth 2 + Clindamycin ot 5.0 pgfml + Erygthromycn ot 8.0 jgg/mL

[Dodsbie strengeth BPW + Milschite Gressn + Kor-Fat Dried Milk

Gt

Tabls 3. Deimafion of Saimoneils in moculaied Fresze-Oried Problotic Fowder
by Enrloliment in NOW BPW at £29C for 22-28 b
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Tabls 4. Comparativs Reculic for the Candidate and
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Salmoneifa Dedeotion In Problotios ‘Com parieon of modilad rapid
1 @ assay and FOA BAM:
L] il mgams | | The combination of MDA BFW
e o wetiad | | enrichment and Roka® Atias®
am 'Ir -.-m. o Zaimoneils BEN assay were clearly
s gf— F | more senstive than the FOM BAM
i cuthure menod (Figure 1),
[r]
!u
w Figurs 1. Comparison of snrichmant in
IROM EFW Tor 22-28 h al £2°C foliowed by
bl P » = w | Atiac® SEN acsay (sandiduts matho) with
e — FFOA BAM “drisd yeuct® variation? jrafsrenoe
Discussion

W confirmeid that It Is hard b detect Savmonzifa In problioic cufures. The FOA BAM
culture mefuod |5 insdequate for this purpose becamse the enrchment Is unabls o Inhibi
competiion from the probiofic cufure

A modied enrichment combined win the Roka™ stas™ Saimonera SEN assay was abie to
recover Saimoneils with an LoDy, of = 1 CFWV2S g from a problotic culbere with a
conceniration of 1.4 x 10% CFUG. The final method recovered the paithogen i the face of
a chalenge that was 10%-imes greater than the AQAC recommended challenge with about
100-imes the concentration of fhe padhogen. There was 100% agreement between
presumpdve and confirmed resuils from the modBed method

A stanc-alane valldation showsd the method bo b sulisblz for defecfing Satmoneds from
freeze-dried problobic cubures.
B High background counds dio InhioE debecton of pathogens In problotic cultures.

b i is risky to use methods =siablished for food matices withowt specBic vedficadion or
walldation for wse win problotics.

Conclusion

The modHied enfchment method combined with detection using Roka™ Atas® Samoneia
BEM assay Is sullable for det=cling SaimoneNa from freeze-dried probiobc culeres; fue
FOA BAM Saimoneis methed |5 not. Care should be taken In seleciing A sultabie method
for s criical fesfing.
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