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Bruker Today
Global Corporation

• Worldwide sales and service network with over 6.000 employees

• Global market leadership in many segments 
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• > $1.7 billion revenue p.a. (2017)

• Founded in 1960 in Karlsruhe (DE) 
by Prof. Günther Laukien with Nuclear 
Magnetic Resonance products 
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• Bruker offers solutions for 

• A nyersanyagok azonosítása
(FT-IR, FT-NIR and handheld Raman)

• Elem összetétel elemzés
(FT-NIR and XRF)

• Olaj és zsír jellemzése (FT-NIR and TD-NMR)

• Csomagoló anyagok jellemzése (FT-IR, XRF, LC/MS and GC/MS)

• Eltarthatósági vizsgálat (EPR)

• A szennyezőanyagok és a maradékanyagok gyors vizsgálata (LC/MS and 
GC/MS)

• Élelmiszer-hitelesség és az élelmiszer-hamisítás (FT-NMR FoodScreener)

• A kórokozók és a higiéniai indikátorok gyors azonosítása és nyomon
követése (MALDI Biotyper and IR Biotyper)

• Technológiai törzsek és mikrobiális spoilerek ellenőrzése, elemzése
(MALDI Biotyper and IR Biotyper)

Bruker Corporation
Élelmiszeripari analitikai alkalmazások
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MALDI Biotyper
Timeline

• 1960 Foundation of the Bruker company

• 1988 Establishment of the mass spectrometry business in 
Bremen, Germany

• 1991 Introduction of the first MALDI-TOF mass spectrometer

• 2004 Launch of the MALDI Biotyper as a research tool

• 2008 First MALDI Biotyper systems in routine laboratories

• 2009 Launch of the MALDI Biotyper IVD system

• 2013 FDA Clearance of the MALDI Biotyper CA system

• 12/2017 AOAC-OMA* approvals, OMA#2017.09 & OMA#2017.10

• 4/2018 > 2,900 MALDI Biotyper systems sold

• 2/2018 ISO 16140-part 6 validation by MicroVal, recognized by
the EU 2073 as an alternative to confirm specific pathogens

*AOAC-OMA: American Organisation of Analytical Chemists - Official Method of Analysis
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MALDI Biotyper
Általános jellemzők

• Sebesség => A patogének és más baktériumok (élesztők) 

nagyon gyors azonosítása 

• Rendkívül pontos azonosítási eredmények, összehasonlíthatóak

a szekvenálással => Megbízható

• Könnyű használat => Gyors és egyszerű betanítás

• Ugyanaz a munkafolyamat és fogyóeszköz minden baktérium és 

élesztő számára

• Kisebb költség mintánként, mint a hagyományos módszerek

• Rendszeres könyvtárfrissítések => Az azonosítási teljesítmény 

folyamatos bővítése

• Saját hivatkozási könyvtárak létrehozásának lehetősége => 

Rugalmas
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Dedicated MBT Compass Software for

• Automated data acquisition

• Automated data processing

• Automated pattern matching

• Report creation

MBT Compass Reference Library

• 2,748 species entries

• Continuously maintained & updated

MALDI Biotyper Mass 

Spectrometer

• Benchtop instrument

• Unattended Operation

Consumables

• Bruker HCCA Matrix

• Bruker Bacterial Test Standard

• MBT Biotarget 96

6

MALDI Biotyper System
Élelmiszer mikrobiológiai alapegységek
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MBT Subtyping Module

• Fast & easy Listeria species 

differentiation

• Resistance marker detection
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MALDI Biotyper 
Microorganism Confirmation/Identification 
by MALDI-TOF MS: Workflow

Preparation onto
MALDI target plate
Preparation onto

MALDI target plate

Acquisition of MALDI-TOF
profile spectrum

Acquisition of MALDI-TOF
profile spectrum

Identification by
pattern matching
Identification by
pattern matching

96 samples identified 
in ~60 minutes

Selection of colony of
unknown microorganism

Selection of colony of
unknown microorganism

https://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi9_Ln8n9DYAhVBDewKHZc4ALoQjRwIBw&url=https://www.istockphoto.com/photos/toothpick&psig=AOvVaw29pDF9mJ3OpOKDTTsi_q3i&ust=1515771758766088
https://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi9_Ln8n9DYAhVBDewKHZc4ALoQjRwIBw&url=https://www.istockphoto.com/photos/toothpick&psig=AOvVaw29pDF9mJ3OpOKDTTsi_q3i&ust=1515771758766088
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MALDI Biotyper - Basics 
Matrix Assisted Laser Desorption / Ionization 
Time Of Flight Mass Spectrometry
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MALDI Biotyper - Basics 
Matrix Assisted Laser Desorption / Ionization 
Time Of Flight Mass Spectrometry
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MALDI Biotyper - Basics 
Matrix Assisted Laser Desorption / Ionization 
Time Of Flight Mass Spectrometry
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Time-of-Flight

Ekin = mv2/2

m/z values

Intensity

m/z

v = d/t
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ribosomal Protein m/z

RL36 4364,33

RS32 5095,82

RL34 5380,39

RL33meth. 6255,39

RL32 6315,19

RL30 6410,60

RL35 7157,74

RL29 7273,45

RL31 7871,06

RS21 8368,76

E. coli

Mass range calibrated:
2,000 – 20,000 Da
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MALDI Biotyper - Basics 
Robust identification method,
as it relies on highly abundant proteins
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Psdm. oleovorans B396_Medium 360

Psdm. oleovorans B396_Medium 464

Psdm. oleovorans B396_Medium 53

Psdm. oleovorans B396_Medium 65

Psdm. oleovorans B396_Medium 98

Psdm. oleovorans B396_MRS10

Psdm. oleovorans B396_YPD

4000 5000 6000 7000 8000 9000 10000 11000
m/z

Pseudomonas oleovorans grown on different media

Species ID does not depend on growth

conditions, or medium selection, as tested during

the certification studies presented later
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MALDI Biotyper
Workflow independent from culture medium
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MALDI Biotyper
1 System – 1 Workflow: summary
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 Short time-to-result,
including

• Sample transfer
• Bacterial Test Standard for QC 
• Drying of the HCCA matrix 
• Mass spectrum acquisition
• Spectra matching

N° of isolates TTR

1 isolate ~ 15 min

48 isolates ~ 35 min

95 isolates ~ 60 min

Same workflow for bacteria, yeasts and molds

5 to 10% alternative sample prep methods,
i.e. Extended Direct Transfer or Extraction method



Unknown microorganism is 
matched against each Main 
Spectrum in the library

Calculation of a matching score 
based on:

Matches MSP to unknown
% matches of the reference spectrum

(e.g. 6/10)

Matches unknown to MSP
% matches of the unknown spectrum

(e.g. 6/20 = 3/10)

Correlation of intensities
value of intensity correlation
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MALDI Biotyper - Bioinformatics  
Unsupervised Main Spectra (MSP) concept
Score base pattern matching
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Bruker MBT Compass Library:

(version April 2018)

 2,748 different species

Including:

Salmonella spp. 
Cronobacter spp. 
Listeria spp.
Campylobacter spp.

…
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MALDI Biotyper
RUO Reference library 

Every Microorganism 

could be of Relevance
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MALDI Biotyper RUO library
Updates since 2010

May 17, 2019 16FOR RESEARCH USE ONLY

Easy validation of library updates

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

Spring 2010 Sep 2010 Jan 2011 Nov 2011 Aug 2012 Jan 2014 July 2015 April 2016 April 2017 April 2018

N° of species



May 17, 2019 17FOR RESEARCH USE ONLY

MBT Filamentous Fungi Library
152 species / species groups

152 species / species groups, for which

contributions have been received from 

over 20 laboratories across 8 countries



MALDI Biotyper 
Saját referencia könyvtár létrehozása

Az opcionális MBT Explorer modul használata:

• Egyszerű és automatizált referenciakönyvtárbejegyzés

• Ugyanazzal a bioinformatikával, mint a Bruker könyvtárak

• Lehetővé teszi az MSP-k exportját / importálását az MBT-vel együttműködő 
más laboratóriumokba: ossza meg a cég referencia spektrumát

• Lehetővé teszi a Bruker könyvtárak és a házi készítésű könyvtár egyidejű 
használatát
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Ezek lehetnek könyvtárak, amelyek 
helyspecifikus izolátumokkal és / 
vagy fontos termeléshez használt 
bejegyzésekkel rendelkeznek.

Használja a szoftvereszközöket a 
testreszabott mikroorganizmus-
bejegyzések egyszerű 
összeállításához és az 
ujjlenyomatok összehasonlításához



MALDI Biotyper 
Connect to online available libraries
e.g. MicrobeNet from CDC Atlanta

• Free available

• Internet connection in the lab needed

• Possible because of the MBT open microbiology concept

• Status May 2018:

1004 MSPs, all on rare and unusual species, to complement the Bruker MBT 
Compass Library, continuous expansion

• Future Expansions: rare pathogens, BT agents, moulds

• Easy access and easy GUI, result overview similar to the MBT software

• Comes with comprehensive microbiology knowledge base
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MALDI Biotyper
Download available libraries
e.g. National Institute for Health
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NIH provides a library to be downloaded 
in addition to the Bruker MBT Libraries
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The MBT “Open Microbiology” concept enables this initiative!



MBT Subtyping Module
Listeria monocytogenes

• Characteristic peaks in the Listeria spectra are used to confirm the 
identification, using direct transfer sample preparation:
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Method Accuracy for 

genus ID

Accuracy for 

species ID

Direct Transfer 100% 96.5%

Extended Direct 

Transfer

100% 95.4%

Formic Acid Extraction 100% 100%

Direct Transfer + 

MBT Subtyping Module

100% 100%

Without the MBT Subtyping 
Module the optimal way to 
achieve 100% ID is through 
extraction

With the MBT Subtyping 
Module 100% correct ID is 
obtained after direct transfer



MBT Subtyping Module
Listeria identification
Result in MBT Compass
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XXX

ID performed on direct smear  =>  only if ID > 2.0  =>  further typing performed

NO additional steps required 
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MBT Subtyping Module 
Detection of specific antibiotic resistance
e.g. S. aureus typing for MRSA detection
Meticillin Rezistens Staphylococcos Aureus

• The S. aureus subtyping application looks to detect the PSM-mec peptide 
peak present in a part of MRSA strains

• If PSM-mec present: MRSA
(Very high % of correct detections)

• If not, does not mean it is not a MRSA

• The proportion of MRSA with the PSM-mec peak 
is variable, depending on local epidemiology

 Success rate varies from <10-90% 
depending upon region

• The S. aureus subtyping allows to detect 
immediately a part of MRSA strains, 
with no extra effort! 
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Early Warning System 
for Cattle & Raw Milk



MALDI Biotyper
Official Method of Analysis
by AOAC International                   USA tanúsítvány
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AOAC First Action Official MethodSM

2017.09
Confirmation and Identification of 
Salmonella spp., 
Cronobacter spp. 
and other gram-negative organisms 
by the Bruker MALDI Biotyper Method

AOAC First Action Official MethodSM

2017.10
Confirmation and Identification of 
Listeria monocytogenes, 
Listeria spp. 
and other gram-positive organisms 
by the Bruker MALDI Biotyper method
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AOAC-OMA: Association of Official Analytical 
Chemists - Official Method of Analysis



MALDI Biotyper
ISO 16140-Part 6 Certification
by MicroVal EU tanúsítvány
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Certificate n° 2017LR73

Confirmation of Salmonella spp. 
by the Bruker MALDI Biotyper method
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Certificate n° 2017LR72

Confirmation of Cronobacter spp. 
by the Bruker MALDI Biotyper method

Certificate n° 2017LR75

Confirmation of Listeria spp. and 
Listeria monocytogenes 
by the Bruker MALDI Biotyper method



Confirmation workflow: comparison
Biochemical tests – MALDI Biotyper
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*handling time from ISO 16140 Validation reports
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Methods Analysis step Listeria L. monocyto-
genes

Salmonella Cronobacter
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Purification step on a non-
selective agar (+ 24 hrs)

• Required • Required • Required 
except in the 
ISO 6579

• Required

Confirmation of characteristic 
colonies 
(up to 5)

• Gram staining
• Catalase
• (Motility)

• Gram staining
• Catalase
• Hemolysis
• Biochemical 

tests
• (Motility)

• Biochemical 
tests

• Serological 
tests

• Oxidase
• Biochemical 

tests

Final result if presence of 
characteristic colonies on 
selective media

Day 1 Day 2 Day 2 to 3 Day 2

Handling time* Not available > 10 min 4 min 3,5 min

M
B

T

Direct Transfer from
isolated colonies on 
selective agars

• No purification step required 
• Same workflow for all the pathogens
• Result in 15 min to 1 hour (1 to 95 isolates)
• 20 sec handling time / isolate
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Workflow: comparison
16S rDNA sequencing – MALDI Biotyper

Mikrobiológiai teszt

Sample prep

Dedicated micropipettes & area

Prepare PCR mix

Dedicated micropipettes & area

PCR run on 
Thermocycler

Prepare sequencing mix

Dedicated micropipettes & area

Sequencing and data 
analysis

Sample prep

MBT: spectrum acquisition 
and data analysis

Electrophoresis

(Optional) Time to result : 1 hr / 95 samples

Handling time : 20 min / 95 samples

16S rDNA workflow MBT workflow
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Time to result (one sample or batch) : half a day

Handling time for 30 samples: 70 min + 20 min

MBT validated
AOAC-OMA &

ISO 16140-part 6



• MALDI matrix: 

HCCA Matrix 

• Standard for QC: 

Bacterial Test Standard

• Disposable MALDI target:

MBT Biotarget 96

Compared to traditional ID methods, 

significantly reduced consumables budget

needed for standard ID!
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MALDI Biotyper
Basic Bruker consumables
Quality controlled
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MALDI Biotyper
Az élelmiszer-mikrobiológia legfontosabb
jellemzői
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AOAC OMA és ISO 16140-part 6 tanúsítvány: 

• Élelmiszer alapú kórokozók és minőségi indikátorok ellenőrzése

• A bakteriális izolátumok azonosítása

MEGBÍZHATÓ
• Kiterjedt referencia könyvtár

2748 fajból, folyamatos frissítés

RUGALMAS
A kultúra körülményeitől független
Hozzon létre saját hivatkozási könyvtárakat

Egyszerű
• Ugyanaz az egyszerű munkafolyamat 

minden mintához
• Gyors betanítás
• Nincs szükség külön helyiségre

KÖLTSÉGHATÉKONY
Az alacsonyabb
tesztenkénti költség a 
többi módszerhez képest

Gyors
• Percek alatti

eredmény

ROBUSTUS és
REPRODUkálható
Az üzemeltetőtől független



MALDI Biotyper
További előnyök
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ID of Gram +/- bacteria and yeast (2748 species covered)

Special library for filamentous fungi (152 species/species groups)

Automated calibration and QC by quality controlled BTS

Sample prep facilitated by MBT Pilot and MBT Galaxy

Completely usable disposable MALDI targets

Paperless & traceable workflow
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