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Detection of Food-Borne Pathogens
with the BAX®-PCR



Structure

oThe BAX®-System

oDetection of Salmonella spp. from spices and animal feed

oMultiplex-Real-Time-PCR for the detection of    
Campylobacter jejuni, C. coli und C. lari



The BAX® system: Scope of delivery 

• Thermocycler
• Computer with printer
• BAX -Software
• 2 heating blocks
• 2 cooling blocks
• 2 adjustable pipettes
• Dispenser
• 8 channel pipette
• 2 Capping/decapping tools
• Consumables for 192 assays



BAX® kits

Kits available:

Salmonella 
Listeria monocytogenes
Genus Listeria
Enterobacter sakazakii
E. coli O157:H7 
Yeast and molds 
Real-time Staphylococcus aureus
Real-time Campylobacter jejuni/coli/lari
8 h Listeria sp. (RT-PCR for environmental samples)

Each kit contains 96 assays:
• PCR tubes containing all 

reagents
• Protease and lysis buffer



Food types

Food 
Meat/Fish

Chocolate

Flavours

Milk and milk products

Spices

Convenient food

Cereals

Etc. etc....... 

Other samples

Environmental samples

Feed



BAX® protocol (enrichment + PCR)

Sample PCR
Detection +

analysisCell lysisEnrichment

2 (-3) Pipetting steps

1.                           2.

Lyophilized reagents

No DNA preparation required

• Completely automated detection and analysis
• Simultaneous analysis Salmonella, E. coli, 
E. sakazakii, L. monocytogenes. L. sp.



Result Screen

Negative

Positive

Indeterminate result

Signal error

Salmonella, E. coli 0157:H7 (MP), Enterobacter sakazakii, Genus Listeria and 
L. monocytogenes can be analyzed in parallel

Salmonella, E. coli 0157:H7 (MP), Enterobacter sakazakii, Genus Listeria and 
L. monocytogenes can be analyzed in parallel



Salmonella detection (ISO 6579:2002)

Sample + BPW
18 hours at 37°C

Subculture 1.0ml into 
10ml MKTTn Broth

24 hours at 37°C

Subculture each broth 
onto XLD Agar
+ 2nd Medium

24 hours at 37°C

4-5 days
Subculture 0.1ml into 

10ml RVS Broth
24 hours at 41.5°C

serological 
confirmation of  

suspect colonies

biochemical  
confirmation of  

suspect colonies
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Result after

~ 23 Stunden

BAX protocol for the detection of Salmonella; meat samples 

sample in BPW (1:10)

Incubation: 18±2 h bei 37°C



Enrichment



Transfer of enrichment broth into empty cluster tubes



Transfer (5 µl) in 200 µl lysis buffer



Enyzmatic cell lysis in heating blocks: 37ºC/55 ºC and 95ºC

• 20 min, 37ºC (Listerien 60 min, 55ºC)
• Protein removal 10 min 95ºC (all kits)
• > 5 min cooling



Opening of PCR tubes 



Transfer of 50 µl lysate into the PCR tubes



Preparing a sample table, starting the PCR



AOAC International Official Method
Salmonella #2003.09; L. Monocytogenes #2003.12

AOAC-RI Performance Tested Method
Salmonella #100201; Listeria monocytogenes #070202; E. Coli O157:H7 
#010401, Campylobacter real-time PCR #040702, S. aureus #120701

USDA-FSIS Adoption
Salmonella #MLG 4C.01; Listeria monocytogenes #MLG 8A.00

Health Canada Certification
Salmonella #MFLP-29; Listeria monocytogenes #MFLP-28
E. coli O157:H7 #MFLP-30; Enterobacter sakazakii #MFLP-27

AFNOR EN-ISO 16140 Certification
Salmonella #QUA 18/3-10/06

NordVal Certification
Salmonella #2003-20-5408

Brazil MAPA Official Reference Method
Salmonella #41

Japanese Ministry of Health, Labour and Welfare
Listeria; Listeria monocytogenes

International certificates
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NordVal Certificate
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Structure

oThe BAX®-System

oDetection of Salmonella spp. from spices and animal feed

oMultiplex-Real-Time-PCR for the detection of    
Campylobacter jejuni, C. coli und C. lari
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Alexandra Ehrig
Institut Dr. Appelt, Leipzig

div. GewürzmischungenSchnittlauchPanadeGelbsenfsaat

SalzOregano (oregano)Fischgewürz

Zwiebelpulver SalatkräuterNelken (cloves)Entwässerungstee

ZwiebelgranulatRosmarin (rosemary)Muskatnuss Dill

Zwiebel  (onion)RöstzwiebelMajoranCurry

ZitronenölReismehlLorbeerblätterCurcuma 

ZitronengrundstoffPitta Tee LebkuchengewürzChinabratengewürz

ZimtPimentLauchChili

Vata Tee PilzpulverKurkumaCayenpfeffer

TomatenflockenPilzgewürzsalzKräutermischungenBrennesselblatt

ToastzwiebelpulverPfeffer weissKoriander Bohnenkraut

Thymian (thyme)Pfeffer schwarz Knoblauch (garlic)Bochshornklee

SpeckstippePfeffer grünKarottenpulverBasilikum 

SpargelpulverPetersilieKarottengranulatBärlauch

SenfPaprika Rosen Ingwer Arzneifenchel 

SelleriePaprika (paprika)GemüsebrüheAnis (anise)

BAX system for the detection of salmonella in 
spices
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Alexandra Ehrig
Institut Dr. Appelt, Leipzig

number of samples: 690
spiked samples: 235

accuracy:
culture- ISO: 94,5%
BAXTM PCR: 99,4%

no PCR inhibition

BAX system for the detection of salmonella in spices
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Detection of Salmonella from spices and animal feed with the BAX-PCR
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Nachweis von Salmonellen: Futtermittel und Gewürzproben
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Animal feed: Results

Sample feeding stuff Salmonella CFU/25g PCR RF
1 Soy pass no 0 neg neg
2 Soy pass S. Yoruba 18 pos pos
3 Soy pass S. Yoruba 18 pos pos
4 Soy pass S. Yoruba 180 pos pos
5 Soy pass S. Yoruba 180 pos pos
6 Soy pass S. Mbandaka 12 neg neg
7 Soy pass S. Mbandaka 12 neg neg
8 Soy pass S. Mbandaka 120 pos pos
9 Soy pass S. Mbandaka 120 pos pos
10 Palm Expeller no 0 neg neg
11 Palm Expeller S. Mbandaka 12 neg neg
12 Palm Expeller S. Mbandaka 12 neg neg
13 Palm Expeller S. Mbandaka 120 neg neg
14 Palm Expeller S. Mbandaka 120 pos neg
15 Palm Expeller S. Yoruba 18 neg neg
16 Palm Expeller S. Yoruba 18 neg neg
17 Palm Expeller S. Yoruba 180 neg neg
18 Palm Expeller S. Yoruba 180 neg neg

Sample feeding stuff Salmonella CFU/25g PCR RF
20 Rape flour S. Yoruba 18 pos pos
21 Rape flour S. Yoruba 18 pos pos
22 Rape flour S. Yoruba 180 pos pos
23 Rape flour S. Yoruba 180 pos pos
24 Rape flour S. Mbandaka 180 pos pos
25 Rape flour S. Mbandaka 180 pos pos
26 Rape flour S. Mbandaka 120 pos pos
27 Rape flour S. Mbandaka 120 pos pos
28 Soy flour no 0 neg neg
29 Soy flour S. Mbandaka 12 pos pos
30 Soy flour S. Mbandaka 12 pos pos
31 Soy flour S. Mbandaka 120 pos pos
32 Soy flour S. Mbandaka 120 pos pos
33 Soy flour S. Mbandaka 18 pos pos
34 Soy flour S. Yoruba 18 pos pos
35 Soy flour S. Yoruba 180 pos pos
36 Soy flour S. Yoruba 180 pos pos
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Detection of Salmonella from spices and animal feed with the BAX-PCR:
In- house validation of an alternative method

Summery of the results

Number of samples: 759

NA: 727
PA: 29
PD: 2
ND: 1

Accuracy BAX-PCR: 99,6%
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Structure

oThe BAX®-System

oDetection of Salmonella spp. from spices and animal feed

oMultiplex-Real-Time-PCR for the detection of    
Campylobacter jejuni, C. coli und C. lari

oMonitoring for Campylobacter in broiler flocks:
preliminary tests to demonstrate the appropriateness of the 
BAX-System
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Campylobacteriosis

EFSA Journal (2006)
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Campylobacter in pigs, and Poultry; from farm to retail
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Multiplex-PCR (=PCR with > 1 set of primers)
4 Taqman probes, dyes VIC, FAM, CY5, NED

C. jejuni

C. coli

C. lari

Control DNA



Result screen



Result screen



Detection of thermophilic Campylobacter spp. from food
LGL Oberschleißheim (Bavaria office for Consumer Protection and Food Safety)

Detection of Campylobacter from 90 Food samples 
 (65 poultry samples included)

A comparison of the BAX- PCR with cultural detection 
methods
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AOAC International Official Method
Salmonella #2003.09; L. Monocytogenes #2003.12

AOAC-RI Performance Tested Method
Salmonella #100201; Listeria monocytogenes #070202; E. Coli O157:H7 
#010401, Campylobacter real-time PCR #040702, S. aureus #120701

USDA-FSIS Adoption
Salmonella #MLG 4C.01; Listeria monocytogenes #MLG 8A.00

Health Canada Certification
Salmonella #MFLP-29; Listeria monocytogenes #MFLP-28
E. coli O157:H7 #MFLP-30; Enterobacter sakazakii #MFLP-27

AFNOR EN-ISO 16140 Certification
Salmonella #QUA 18/3-10/06

NordVal Certification
Salmonella #2003-20-5408

Brazil MAPA Official Reference Method
Salmonella #41

Japanese Ministry of Health, Labour and Welfare
Listeria; Listeria monocytogenes

International certificates 

Campylobacter real-time PCR #040702



Inclusivity / Exclusivity

Inclusivity – 100%
• 20 C. jejuni
• 15 C. coli
• 19 C. lari

Exclusivity – 100%
• 6 Campylobacter (non- C. jejuni, C. coli, C.lari)
• 26 non- Campylobacter



Structure

oThe BAX®-System

oDetection of Salmonella spp. from spices and animal feed

oMultiplex-Real-Time-PCR for the detection of    
Campylobacter jejuni, C. coli und C. lari

oMonitoring for Campylobacter in broiler flocks:
preliminary tests to demonstrate the appropriateness of the 
BAX-System



Scope of the trial

o4 control flocks
o4 flocks with improved hygenic conditions

o Desinfection of shoes
o Staff hygiene and dress code
o Insect traps
o Pest control



Detection methods

oBAX-PCR after enrichment in Bolton
oBAX-PCR without enrichment (Direct-PCR)
oDirect culture on selective medium (mCCDA and Karmali)

The Direct-PCR allows the detection of Campylobacter within 
~2 hours.  

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH



Sample preparation: Caecal samples

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH



BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH

Sample preparation: Caecal samples



Sample preparation: Alphitobias diaperinus panzer

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH



BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH

Transfer (5 µl) in 200 µl lysis buffer



Starting the PCR

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH



Result screen



Results I 

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH

Sample Culture
Enrichment Direct-PCR

Caecal content chicken neg neg neg
Caecal content chicken neg neg neg
Caecal content chicken neg neg neg
Caecal content chicken neg neg neg
Alphitobias diaperinus neg neg n.a.
beetle larvae neg neg n.a.
water neg neg n.a.

PCR



Results II

Sample culture
species CFU/ml

cloaca swab 1 C. jejuni 5,9 x 106 pos
cloaca swab 2 C. jejuni < 104 pos
cloaca swab 3 C. jejuni 2,4 x 106 pos
cloaca swab 4 C. jejuni 3,1 x 106 pos
cloaca swab 5 C. jejuni 1,0 x 107 pos

caecal contents 1a C. jejuni <104 pos
caecal contents 1b C. jejuni <104 pos
caecal contents 2a C. jejuni 4,7 x 105 pos
caecal contents 2b C. jejuni 1,6 x 105 pos
caecal contents 3a C. jejuni 4,2 x 106 pos
caecal contents 3b C. jejuni 2,7 x 105 pos
caecal contents 4a C. jejuni 1,5 x 106 pos
caecal contents 4b C. jejuni 1,1 x 105 pos
broiler carcass C. jejuni pos

Direct-PCR

All samples have been analysed without pre-enrichment (Direct-PCR)

No PCR Inhibition

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH



Results III 
Breeding period up to 4 days after thinning

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH

1-5 / 14 / 19 / 26 

PCR enrich. Direct-PCR PCR enrich. culture Direct-PCR PCR enrich. culture
Broiler flock

51 neg. neg. neg. neg. neg. neg. neg.
52 neg. neg. neg. neg. neg. neg. neg.
53 neg. neg. neg. neg. neg. neg. neg.
54 neg. neg. neg. neg. neg. neg. neg.
55 neg.
56 neg.
57 neg.
58 neg.

29/30 thinning 34

days of breeding



BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari
Ina Wiebelitz, Geflügelhof Möckern
Gerhard Tangen, Oxoid Deutschland GmbH

Results IV 
Sample collection 5 and  6 days after thinning

D-PCR PCR-Enr. culture D-PCR PCR-Enr. culture D-PCR PCR-Enr. culture
flock
51 neg. pos. neg. neg. neg. neg. neg. pos. neg.
52 neg. pos. neg. neg. pos. neg. neg. pos. neg.
53 neg. neg. neg. neg. pos. neg. neg. neg. neg.
54 neg. neg. neg. neg. neg. neg. neg. neg. neg.
55 neg. neg. neg. neg. pos. neg. neg. neg. neg.
56 neg. neg. neg. neg. pos. neg. neg. pos. neg.
57
58 neg. pos. neg. neg. pos. neg. neg. neg. neg.

first sector central sector last sector



Summary

Easy handling (Few manual steps)

Fast and reliable (international validated method)

No limitation with regard to food matrix (spices and animal feed)

Multiplex-PCR for the detection and identification of Campylobacter

Direct PCR for the detection of Campylobacter from caecal content
is possible



Thank you for your attention


