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PRINCIPLE OF MASSARRAY TECHNOLOGY

MALDI-TOF 
Mass Spectrometry

Multiplex  PCR 

Cytosine (C) Adenine (A) Guanine (G) Thymine (T)

247.2 Da 271.2 Da 287.2 Da 327.1 Da

MassARRAY Detection Range
 4,000 – 9,000 Daltons

Pathogen A

Pathogen B

Pathogen C

Pathogen D



5

SYSTEM WORKFLOW



DNA SAMPLING 5-10 ng/ well

SAMPLE PROCESSES JOURNEY
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The Power of Multiplexing Multiple Markers in a Single Well

ADVANCED SOFTWARE

Report & data analysis
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FOODBOURNE DISEASES



FOOD SUPPLY CHAIN
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OBJECTIVE

To develop an efficient high-throughput assay for 
bacterial detection and identification based on 
MassARRAY® technology

• Reliable and feasible
• Non labor intensive
• Less time consuming
• More cost effectiveness



BACTERIAL FOODBORNE PANEL
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Detection of 10 bacterial foodborne pathogens in a single reaction

MassARRAY-based bacterial detection assay

Enterococcus faecalis
Enterococcus faecium

Clostridium perfringens Listeria monocytogenes

Escherichia coli Shigella spp. Campylobacter jejuni
Campylobacter coli  

Salmonella enterica

Stapylococcus aureus



Research workflow 

1. Target gene 
and Primer 
design 
• F/R primer 
• Extension primer

2. Assay 
specificity testing
• Reference gDNA
• Laboratory isolates

3. Assay 
validation 
• 103 field samples 

(meat)
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Primers and Assay designed 
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Table 1. Primers used in this study 



Table 2.  Genomic DNA samples used as reference DNA templates in this study.
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Validation and evaluation of MassARRAY-based assay
Determination of sensitivity and specificity of MassARRAY-based assay with gDNA

Samples (gDNA) Reference (no.) Lab isolate (no.) Total (no.)

Staphylococcus aureus 2 7 9

Salmonella spp. 5 13 18

Shigella spp./Escherichia coli 2 6 8

Listeria monocytogenes 4 4 8

Enterococcus faecium 1 4 5

Enterococcus faecalis 1 10 11

Campylobacter jejuni 0 8 8

Campylobacter coli 0 3 3

Clostridium perfringens 0 5 5

Others species 3 7 10

Mixed templates 4 0 4

Total 22 67 89

Table 3. Bacterial isolates used 
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MassARRAY® System workflow   

PCR 
AMPLIFICATION SAP SINGLE-BASE 

EXTENSION (SBE)
SAMPLE TRANSFER & 

DATA ECQUISITION
DATA ANALYSIS & 

REPORTING

4 5
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MassARRAY Data Generation and Interpretation
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(A) a negative control (DW). 
(B) SBE product of bacteria (Bac16 1–1).
(C) SBE products of C. jejuni 
(D,E) SBE products of C. coli. 
(F) SBE products of Cl. perfringens
(G) SBE products of E. coli
(H) SBE product of Shigella spp.
(I)SBE products of E. faecium.
(J) SBE products of  E. faecalis.
(K) SBE products of L. monocytogenes 
variant 1. 
(L) SBE products of L. monocytogenes 
variant 2
(M) SBE products of  Salmonella spp. 
(N) SBE products of S. aureus.

Figure 1. The chromatograms illustrate the specific 
molecular masses of SBE products corresponding to 
bacterial targets. 
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Figure 2. The chromatograms representing negative results clearly illustrate specific molecular mass of the extension 
primers when human gDNA (A) and plant gDNA (B) were used templates in the MassARRAY-based assay. Similar 
chromatograms were observed for additional negative controls, including Listeria marthii, Crithidia fasciculata, 
Leishmania martiniquensis, and Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). These 
chromatograms indicated consistent negative results across different non-targeted organisms, thus confirming the 
absence of cross-reaction in the MassARRAY-based assay system.

plant gDNA human gDNA 



SBE
Cmp002

Salmonella spp./C. jejuni

SBE
Sal002

SBE 
Cmp002

Salmonella spp./C. jejuni/E. faecium
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SBE
Bac16

SBE
Bac16

SBE
Ent003

SBE
Sal002

Figure 3. The chromatograms representing negative results clearly illustrate specific molecular mass of the 
extension primers when using mixture template gDNA

16s rRNA

Salmonella spp.

C. jejuni

E. faecium



Sensitivity and Specificity of MassARRAY-based assay

23

Assay sensitivity 98.8%
Assay specificity 100 %

a Base calling for 16s rRNA gene only.
Data summarized from two independent experiments.
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Bacterial culture incubated at 37⸰ C or 41 ⸰ C for 18 h

Adjusted OD 600 = 1.85 and collected bacterial cells

100 µL for plate count

MassARRAY detection

100 µL for gDNA extraction using QuickExtract

10-1 10-2 10-3 10-4 10-5 10-6 10-7

Validation and evaluation of MassARRAY-based assay

Determination of limit of detection (LOD) with bacterial cells 
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• LOD ∼ 102 – 103 cells of E. coli, C. perfringens, C. jejuni, and Salmonella spp.

• LOD ∼ 104 – 105 cells of E. faecalis, S. aureus, C. coli, L. monocytogenes, and E. faecium

LOD of MassARRAY-based assay
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Data obtained from three independent experiments.



Validation of MassARRAY 
with unknown specimens

In collaboration with 
Bureau of Quality Control of Livestock 

Products 
(สาํนกัตรวจสอบคณุภาพสนิคา้ปศสุตัว ์(สตส.) กรมปศสุตัว)์
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1 mL
Pretifilm EC

Enterococcus spp.
SlanatZ

5 mL 
MassARRAY 

(day 0) S. aureus 
Pertifilm 3M STX 

1 mL

MassARRAY 
(day 2)

Confirmed by Staph 
express disk

(1-3 h)

35±1.0⸰C 
for 18-24 h

44 ⸰C 
48±4 h 

37±1 ⸰C 
24±2 h

Meat product

Coliform bacteria/ E. coli Yeast/ Enterococcus spp./ S. aureus

Sample (50 g) + BPB 450 mL Sample (50 g) + DF 450 mL

1 mL

Confirmed by BEA 
(24 ± 3 h) 

MassARRAY 
(day 3)

Pathogen detection procedure of Bureau of Quality Control of 
Livestock Products 
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XLD plate BGM plate XLD plate

RVS culture (10 mL) MKTTn culture (10 mL)

BGM plate 

Incubate 37±1 ⸰C for 18±2 h.

0.1 mL 0.1 mL

Incubate 41.5 ±1 ⸰C for 24 ±3 h Incubate 37 ±1 ⸰C for 24 ±3 h

37 ±1 ⸰C, 
24 ±3 h.

37 ±1 ⸰C, 
24 ±3 h

37 ±1 ⸰C, 
24 ±3 h.

37 ±1 ⸰C, 
24 ±3 h

Biochem. test
37 ±1 ⸰C, 
24 ±3 h

Confirmed by agglutination test

Biochem. test
37 ±1 ⸰C, 
24 ±3 h

Confirmed by agglutination test

Salmonella spp.

Sample (25 g) + BPW 225 mL

5mL
MassARR

AY 
(day 1)

MassARRAY 
(day 3)

MassARRAY 
(day 3)

5 mL 
MassARRAY 

(day 0)

5mL
MassARR

AY 
(day 2)

5mL
MassARR

AY 
(day 2)



Collected 5-10 mL, centrifuged at 4,000-7,000 rpm 10 min. 
and decarded media. 

1 µl of gDNA for PCR by using  EconoTaq® Polymerase

The DNA extraction procedure employed the 
MagPurix® Bacterial DNA Extraction Kit (ZP02006), 

MassARRAY

Lab Workflow
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30100% concordance with standard culture method

Result: Validation of MassARRAY with unknown specimens

91 samples showed positive bacteria
12  samples presented positive target bacteria  



SUMMARY

• The developed MassARRAY-based assay demonstrated its high-
throughput performance in simultaneously identifying targeted species in a 
single assay with high specificity. 

• Its successful application to field samples positioned it as a compelling 
choice for the rapid detection of foodborne bacterial pathogens in real-
world field settings. 

• Furthermore, the cost effectiveness, time efficiency, and accuracy inherent 
to MassARRAY technology make it highly suitable for adoption in food 
industrial laboratories, particularly those engaged in quality control of food 
products.
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MassARRAY-based application for food safety and security 
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Thank you 
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Q&A
Discussion



Efficiency of MassARRAY detection

Sample Sample type Number

Meat sample DF/BPB 103 (day 0)

Total 103 samples BPW 103 (day 1)

RVS /MKTTn broth 103 (Day 2)

Selective plates 11 (Day 3)*

* The day of sample obtained from Bureau of Quality Control of Livestock Products.
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