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R 404,524.58 438,370.73 439,413.85

NP 7,065.25 10,561.70 11,058.74

%NP 1.75% 2.41% 2.52%
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2013 2014 2015

R 114,453.09 122,893.20 127,239.87

NP 2,852.83 5,091.58 5,302.47

%NP 2.49% 4.14% 4.17%
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2013 2014 2015

R 17,231.40 18,401.01 16,950.47

NP 1,503.62 1,779.59 1,194.92

%NP 8.73% 9.67% 7.05%
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2014 2015

R 17,237.13 17,508.07

NP 922.19 -1,574.31

%NP 5.35% -8.99%
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Consolidated Sales and % Net Profit of Thai Listed Food Companies : 2013-2015



















• Due to its primarily direct contact to consumers, food product can cause consumers a serious problem if the 
quality of food product goes wrong. 

• Enhancing food safety measures are needed in order to prevent outbreak incidents and business losses.

• One of food safety measures that can be enhanced is doing more food testing or food monitoring.

• With the conventional food testing, increasing cost of food production can not be avoided when more food 
monitoring are done

• A molecular (DNA) method has a lot to offer such as a cost effectiveness, a faster time to result, a 
simultaneous detection of multiple targets (multiplex bio-analysis), and etc., when compared with 
conventional method. 

• With a faster time to result and more detailed information generated by multiplex bio-analysis, food 
producers are able to better manage and promptly intervene in order to enhance their food safety measures 
and limit business losses.  

To prevent outbreak incidents and business losses from happening
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Gel Electrophoresis Analysis



High Resolution Melt (HRM) Analysis

Melting Temperature (Tm)



DNA Probe and DNA Target Hybridization Analysis
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Conventional   ISO11290-1 
(Phenotypic)

Probes Array

Pre-enrichment culture

(Genotypic)

Day 1 Pre-enrichment 25 g+ 225mL Half Fraser  30℃, 24-
26h

18 hr cell for culture and Probe 
Array method (6h)

Day 2 Enrichment 1mL of culture 10mL of Fraser broth 
30oC, 20-26h

Day 3 Identification VIDAS LIS  test

Day 4-5 Isolation Plating out on Oxford, Palcum agar 
and ALOA  agar 37 ℃, 24-48h

Day 6 confirmation TSYEA  35℃, 18-24h for Gram strain, 
catalase test

Day 7-8 confirmation TSYEB 25℃ 18-24h or Motility 
medium 25℃ 48h for Motility test , 
BA 37℃ 24h  for hemolysis, Camp 
test 37℃ 24h

Day9-10 confirmation Rha and Xyl 35℃ 24-48h



Monocytogenes Innocua WelshimeriSeeligeri

Ivanovii Listeria spp.Gray

i

• At present, the major 6 species of genus Listeria
are concerned by many food industries

• The present study is to develop probes array-
based method for the rapid detection and 
identification of six species of genus Listeria

• L. monocytogenes
• L. innocua
• L. welshimeri
• L. seeligeri
• L. ivanovii
• L. grayi
• Listeria spp.

PCR+

Monocytogenes
Forward primer 1

Reverse primer 1

Seeligeri
Forward primer 4

Reverse primer 4

Welshimeri
Forward primer 3

Reverse primer 3

Innocua
Forward primer 2

Reverse primer 2

Ivanovii
Forward primer 5

Reverse primer 5

PCR + control
Forward primer 8

Reverse primer 8

Listeria spp.
Forward primer 7

Reverse primer 7

Grayi
Forward primer 6

Reverse primer 6

DNA Probe for Monocytogenes

DNA Probe for Innocua

DNA Probe for Seeligeri

DNA Probe for Grayi

DNA Probe for Listeria spp.

DNA Probe for PCR + control

DNA Probe for Welshimeri

DNA Probe for Ivanovii



DNA template1
Forward primer 1

Reverse primer 1

DNA template4
Forward primer 4

Reverse primer 4

DNA template3
Forward primer 3

Reverse primer 3

DNA template2
Forward primer 2

Reverse primer 2

DNA template5
Forward primer 5

Reverse primer 5

DNA template8
Forward primer 8

Reverse primer 8

DNA template7
Forward primer 7

Reverse primer 7

DNA template6
Forward primer 6

Reverse primer 6

PCR product 2

PCR product 3

PCR product 4

PCR product 5

PCR product 6

PCR product 7

PCR product 8

PCR product 1

P
C

R
 p

ro
d

u
ct

 1

P
C

R
 p

ro
d

u
ct

 2

P
C

R
 p

ro
d

u
ct

 3

P
C

R
 p

ro
d

u
ct

 4

P
C

R
 p

ro
d

u
ct

 5

P
C

R
 p

ro
d

u
ct

 6

P
C

R
 p

ro
d

u
ct

 7

P
C

R
 p

ro
d

u
ct

 8

P
r
o
b
e 
2

Chip membraneP
r
o
b
e 
3

P
r
o
b
e 
1

P
r
o
b
e 
4

P
r
o
b
e 
5

P
r
o
b
e
6

P
r
o
b
e 
7

P
r
o
b
e 
8



Labelled with Biotin
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Pure Culture

(60 isolates)              
Non-Listeria Listeria

Non-Listeria 33 -

Listeria - 27

• Specificity test  100%

Specificity test



• Specificity test  60 isolates of foodborne pathogen (12 genus)

Specificity test

Organisms No.of 

isolation

True 

positive

True 

negative

False 

Positive

Organisms No.of 

isolation

True 

positive

True 

negative

False 

Positive

Listeria monocytogenes 7 7 - - Streptococcus uberis 1 - 1 -

Listeria innocua 6 6 - - Mycoplasma bovis 1 - 1 -

Listeria welshimeri 6 6 - - Corynebacterium bovis 1 - 1 -

Listeria seeligeri 6 6 - - Salmonella

Typhimurium

2 - 2 -

Listeria ivanovii 1 1 - - Salmonella Infantis 1 - 1 -

Listeria grayi 1 1 - - Salmonella Hadar 2 - 2 -

Stapphylococcus aureus 1 - 1 - Salmonella Enteritidis 2 - 2 -

Bacillus cereus 1 - 1 - Salmonella Virchow 2 - 2 -

E. coli 1 - 1 - Salmonella Typhi 1 - 1 -

Yersinia enterocolitica 1 - 1 - Salmonella Paratyphi A 1 - 1 -

Shigella dysenteriae 1 - 1 - Salmonella Adelaide 1 - 1 -

Vibrio alginolyticus 1 - 1 - Salmonella Berta 1 - 1 -

Vibrio mimiicus 1 - 1 - Salmonella California 1 - 1 -

Campylobacter jejuni subsp. 

fetus

1 - 1 - Salmonella Chester 1 - 1 -

Clostridium perfringens 1 - 1 - Salmonella Coleypark 1 - 1

Streptococcus agalactiae 1 - 1 - Salmonella Florida 1 - 1 -

Streptococcus bovis 1 - 1 - Salmonella Hartford 1 - 1 -

Streptococcus dysgalactiae 1 - 1 -



• To test with swab samples from poultry plant about           1,000 
samples

• Environmental samples

• Poultry products

• From the results, probes array-based method can help for 
tracking sources of contamination and it can be quickly 
implemented to control and monitor  Listeria contamination in 
food production.

Sensitivity test

• Highly sensitivity (0.1%w/w of DNA and detection limit is 
0.1 ng of DNA) 

Application
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ISO 16140



Validation of Microbiological 

Method

1. Qualitative methods 

• Present / absent

2. Quantitative methods



Validation of Microbiological 

MethodPhase 1

Method 

Develpoment

Phase 2

Independent 

Laboratory
Single Lab 

Validation

Independent Lab 

Validation•Method development 

validation study

•Inclusivity / Exclusivity 

study

•Limit of detection / 

Relative detection level

•Relative accuracy (AC)

•Relative specificity (SP)

•Relative sensitivity (SE)

•Independent laboratory 

validation study 

(laboratory in Thailand)

•Matrix study (Food 

categories)

•Inclusivity / Exclusivity 

study

•Limit of detection / 

Relative detection level

•Relative accuracy (AC)

•Relative specificity (SP)

•Relative sensitivity (SE)

•Laboratory audit by 

globalgroup

Phase 2

Independent 

Laboratory
Inter Lab Validation

•Inter laboratory 

validation study 

(laboratory in Thailand)

•≥ 10 laboratories / 

matrix

•≥ 8 replicates / 

laboratory

•3 different 

contamination levels

•Relative accuracy (AC)

•Relative specificity (SP)

•Relative sensitivity (SE)

Phase 3

Inter Laboratory



Phase1: Method 
Development Validation 

Study



 Specificity test  60 isolates of foodborne pathogen (12 genus)

Specificity test

Organisms No.of 

isolation

True 

positive

True 

negative

False 

Positive

Organisms No.of 

isolation

True 

positive

True 

negative

False 

Positive

Listeria monocytogenes 7 7 - - Streptococcus uberis 1 - 1 -

Listeria innocua 6 6 - - Mycoplasma bovis 1 - 1 -

Listeria welshimeri 6 6 - - Corynebacterium bovis 1 - 1 -

Listeria seeligeri 6 6 - - Salmonella

Typhimurium

2 - 2 -

Listeria ivanovii 1 1 - - Salmonella Infantis 1 - 1 -

Listeria grayi 1 1 - - Salmonella Hadar 2 - 2 -

Stapphylococcus aureus 1 - 1 - Salmonella Enteritidis 2 - 2 -

Bacillus cereus 1 - 1 - Salmonella Virchow 2 - 2 -

E. coli 1 - 1 - Salmonella Typhi 1 - 1 -

Yersinia enterocolitica 1 - 1 - Salmonella Paratyphi A 1 - 1 -

Shigella dysenteriae 1 - 1 - Salmonella Adelaide 1 - 1 -

Vibrio alginolyticus 1 - 1 - Salmonella Berta 1 - 1 -

Vibrio mimiicus 1 - 1 - Salmonella California 1 - 1 -

Campylobacter jejuni subsp. 

fetus

1 - 1 - Salmonella Chester 1 - 1 -

Clostridium perfringens 1 - 1 - Salmonella Coleypark 1 - 1

Streptococcus agalactiae 1 - 1 - Salmonella Florida 1 - 1 -

Streptococcus bovis 1 - 1 - Salmonella Hartford 1 - 1 -

Streptococcus dysgalactiae 1 - 1 -



Pure Culture

(60 isolates)              
Non-Listeria Listeria

Non-Listeria 33 -

Listeria - 27

 Specificity test  100%

Specificity test



 Limit of detection  0.1 ng of DNA

Limit of detection test

 Relative accuracy  100%

Relative accuracy (AC) test

 Relative sensitivity  100%

Relative sensitivity (SE) test



Validation of Microbiological 

MethodPhase 1

Method 
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Single Lab 

Validation
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Validation•Method development 

validation study
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study
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•Relative sensitivity (SE)
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•Inter laboratory 

validation study 

(laboratory in Thailand)

•≥ 10 laboratories / 
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•≥ 8 replicates / 
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•3 different 
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•Relative accuracy (AC)
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Phase 3

Inter Laboratory



Phase2: Independent 
Laboratory Validation 

Study



 Target  microorganisms  Listeria monocytogenes
Listeria innocua
Listeria welshimeri
Listeria seeligeri
Listeria grayi
Listeria ivanovii

Target

Matrix study  Food categories (chicken)

Fresh , Frozen and Processed chicken

Matrix study



 Relative detection level  6 level

 0, 2, 5, 10, <20, <100  cfu/25g 

Relative detection level

 Inclusivity test  50 pure strains

 Exclusivity test  30 pure strains

Inclusivity /exclusivity test



 Limit of detection 

Limit of detection test

 Relative accuracy 

Relative accuracy (AC) test

 Relative sensitivity 

Relative sensitivity (SE) test



Validation of Microbiological 

MethodPhase 1
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Develpoment
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Single Lab 

Validation
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Validation•Method development 
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•Relative specificity (SP)
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•Relative sensitivity (SE)
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•Inter laboratory 
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(laboratory in Thailand)
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•≥ 8 replicates / 
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Phase 3

Inter Laboratory



Phase3: Inter Laboratory 
Validation Study



 Target  microorganisms  Listeria monocytogenes
Listeria innocua
Listeria welshimeri
Listeria seeligeri
Listeria grayi
Listeria ivanovii

Target

Matrix study  Food categories (chicken)

Fresh , Frozen and Processed chicken

Matrix study



 ≥ 10 laboratories / matrix

 ≥ 8 replicates / laboratory

Number of Laboratory

 Contamination level  3 levels

 1, 10, <100  cfu/25g 

Contamination level



 Limit of detection 

Limit of detection test

 Relative accuracy 

Relative accuracy (AC) test

 Relative sensitivity 

Relative sensitivity (SE) test
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