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Ⅰ. Probiotics and Quality control system  



The Food and Agriculture Organization of United Nations(FAO) and World Health 

Organization(WHO) defined Probiotics as  
 

“Live microorganisms which, when administered in adequate amounts,    

            confer a health benefit on the host.”  

What are Probiotics? 

A. B. 

Front Microbiol.  2017 May 18;8:846.  
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 Probiotics are novel functional ingredients that can be influence the host microbiota and playing an 

important role in the nutrition, development and health. 



Probiotics market share 
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As public awareness of well-being is gradually increasing, the market size of probiotics is growing steadily 

Global Market Insights Inc.  

Identifying microorganisms in probiotic products is an important issue for products quality control 



Probiotic labeling & Quality control system 

• Genus, species and strain  

• Minimum viable numbers of each probiotic strain   

  (CFUs) at the end of the shelf‐life  

• Suggested serving size  

• Health benefits  

• Proper storage conditions  

• Corporate contact details for consumer information  

Health Functional Food Code & Labeling Standards 

• (Regulations and standards) Probiotics number: 1 X 108 CFU/g or more, Coliform: Negative 

• (Label  requirements) The name of raw material which represents the functionality of  

  the relevant product shall be declared first 

6 

MFDS manages the probiotic product with the Food Code and the Health Functional Food Code 



Genus Species 

Lactobacillus (11) 
L.acidophilus, L.casei, L.gasseri, L.delbrueckii ssp. bulgaricus, L.helveticu,  

L.fermentum, L.paracasei, L.plantarum, L.reuteri, L.rhamnosus, L.salivarius 

Lactococcus (1) Lc. lactis 

Enterococcus (2) E.faecium, E.faecalis 

Streptococcus (1) S.thermophilus 

Bifidobacterium (4) B.bifidum, B.breve, B.longum, B.animalis ssp. lactis 

First type is notified in the codes of Health Functional Foods 

Probiotics approved in MFDS (1)  

URL :https://fineartamerica.com 

L.acidophilus Lc. lactis S.thermophilus B.animalis  
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 A manufacturer can use notified functional ingredients for its health functional food products in accordance  

 with the standards and specifications prescribed in this Code 

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiMzZLenOvdAhUQOisKHYiOANcQjRx6BAgBEAU&url=https://www.indiamart.com/proddetail/lactobacillus-casei-probiotics-8411578548.html&psig=AOvVaw3Boy1rS8p0XZE5wrlMnPhP&ust=1538688777957978
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj-s8OfnevdAhUKeH0KHfMfDkMQjRx6BAgBEAU&url=https://fineartamerica.com/featured/8-lactococcus-lactis-scimat.html&psig=AOvVaw3HUc45Znsno-iEZkeA2oPY&ust=1538688920563313
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi8icGNnuvdAhUEXysKHU9qCKUQjRx6BAgBEAU&url=https://www.allposters.com.au/-sp/Streptococcus-Thermophilus-Bacteria-Some-Undergoing-Bacterial-Fission-posters_i6010360_.htm&psig=AOvVaw3xZB4f219HNJ_kCR0GS47L&ust=1538689169358476
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiUktjFnuvdAhUNbn0KHfnWDo4QjRx6BAgBEAU&url=https://www.indiamart.com/proddetail/bifidobacterium-bifidum-19237985448.html&psig=AOvVaw2Ex_oHJY-B0u_tV49AyPI5&ust=1538689279229837


Probiotic labeling & Quality control Issue  

URL : http://www.nutraingredients.com The Microbiota in Gastrointestinal Pathophysiology, 2017, 171-178 
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 Identifying microorganisms in probiotic products is an important issue for 

products quality control and public health. Furthermore, misidentification 

of the probiotics might cause several health issues to consumers.  

 There is common needs of quality control on the probiotic products 

around the world and growing demand for the research related to.  



 This study gave us a good reason why we need to test and 

control the quality of the commercial probiotic products. 

 The NGS clearly demonstrated its utility for quickly 

analyzing commercially available products containing 

multiple microbes to ensure consumer safety. 

 

B. The relative abundance of each bacterium in a product also     

    shows the inconsistency in different lot of the same product 

 mSphere, 2016, 1(2):e00057-16 

Identification of Probiotics using NGS (FDA) 
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A. It is notable that some of the indicated LAB and bifidobacteria  

      ingredients from 5 probiotic products were not detected 



Ⅱ. MFDS Metagenomic Analysis Pipeline 



Bioinformatic Analysis of Sequence Data  

11 

Current Genomics, 2014, 15, 293-309 
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Species identification & Proportion analysis 

Overview of MFDS pipeline  

Data filtering  

selecting representative strain 

Construct reference database 
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Automated analysis 
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Species Identification 

Automated analysis 

Species Proportion 
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Ⅲ. Applications of MFDS Pipeline in Foods 



Sample Preparation 
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Sequencing Run 
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https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjvo_q90tjdAhUIT7wKHUXKBg0QjRx6BAgBEAU&url=https://www.thermofisher.com/blog/behindthebench/when-do-i-use-sanger-sequencing-vs-ngs-seq-it-out-7/&psig=AOvVaw1wb-_ijVDDrGiDWuTFZfGr&ust=1538050323037215


Bioinformatics Analysis 

18 

Sample  

Preparation 

Sequencing 

Run 
Bioinformatics 

analysis 
Sample 

Data 

Report 



DATA REPORT 
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Summary 

• Probiotics and Quality control system  

• Development of MFDS Metagenomic Analysis Pipeline 

• Applications of MFDS Pipeline in Foods 

 In order to manage the probiotic market, it is necessary to check whether the probiotic  
     products actually contains the lactic acid bacteria (LAB) and bifidobacterial as it labeled. 
 The genome-based method has been added to the official microbiological testing methods  
     of Food Code. 

 A bioinformatics analysis pipeline is required for efficient analysis of NGS data. 
  MFDS metagenomic analysis pipeline provided new criteria for the presence or absence  
    of LAB in the sample to adequately control false detection and manifested the high accuracy  
    in the proportion analysis. 

  MFDS pipelines can provide appropriate assistance for probiotic quality control, including  
    labeling issues. 
  The pipeline will also be open to the probiotic product manufacturers so that those companies  
    keep the quality of their products consistently. 
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Further study 

We will improve pipeline continuously and use it for the detection of food poisoning bacteria in food 
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Probiotic labeling and quality control Detection of food-borne pathogens 

Probiotics Database Food-borne Pathogen Database  

Reference Genome (1) 

Reference Genome (3) 

Reference Genome (2) 

Reference Genome (a) 

Reference Genome (c) 

Reference Genome (b) 

Reads (Input) 

MFDS pipeline 

Database expansion 
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