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Food 

 

PG16 PG17 PG19 RUD PG21

1993 1995 1999 2000 2003 2005 2006 2008 2010 2015 2016 2017 2018 2020

สปวท Yothi BIOTEC@SP BSC INC2

รางวลันกัวทิยาศาสตรด์เีดน่

TDG Food & Feed

Taguchi's Prize

รางวลันกัเทคโนโลยดีเีดน่

รางวลันกัวทิยาศาสตรร์ุน่ใหม่

Food Biotechnology 

Research Unit

Food and Feed 

Innovation Center

Food Biotechnology 

Laboratory
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27 Years 3 Months @ BIOTEC 

Publications: 253

Petty patent:  12

Projects with private sectors: >30

Licensing: 9

H index: 51

Patents: 14

Trade secret: 10
Economic impacts: 1800  mTHB

Facts 

& 
Figures

 Start working with private sectors
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= 100 million THB



ชื่อผลงาน/เทคโนโลยีที่สร้างผลกระทบ
2562 รวม จนถึง 2563

ล้านบาท ล้านบาท

อาหาร

การพัฒนากระบวนการเร่งหมักน ้าปลาโดยใช้เอนไซม์ 67
สูตรเชื อจุลินทรีย์ในการผลิตต้นเชื อแหนมและการใช้ต้นเชื อจุลินทรีย์  
ในการหมักแหนม

Ongoing

การหมักผักกาดเขียวปลีด้วยต้นเชื อ L. plantarum 0.72
การศึกษาสมบัติทางกายภาพและสมบัติทางเคมีของไข่ 23.60 Ongoing
การผลิตน ้าส้มสายชูหมักจากมังคุด Ongoing
การพัฒนากระบวนผลิตชีวมวลของเชื อจุลินทรียโ์พรไบโอติก
Lactobacillus paracasei SD1 ให้ได้ปริมาณสูง

0.09 Ongoing

อาหารสัตว์

เทคโนโลยกีระบวนการผลิตเอนไซม์เพนโตซาเนสจากเชื อราสายพันธุ์ 
Aspergillus sp.BCC7178 เพื่อใช้ในอุตสาหกรรมอาหารสัตว์

25.43 370

การอนุญาตให้สิทธิการใช้เชื อแบคทีเรีย และการถ่ายทอดเทคโนโลยี
การผลิตต้นเชื ออาหารหมักสัตว์

138.76 1,250

สารทดแทนไขมันต่อการย่อยของอาหารสัตว์และการดูดซึมกลูโคส 4.23 Ongoing
รวม 168.51 5

Economic 

Impact



Production and utilization of microbial cells 
and enzymes

Accelerated 

fermentation process 

of fish sauce

Develop an enzyme 

process to shorten the 

fermentation period from 

18 to 11 months while 

maintaining the unique 

flavor of the brand. 

Production and 

utilization of 

halophilic archaea 

to degrade 

histamine in high-

salt fermented 

fishery products

Lactic acid 

bacteria for 

fermentation of 

sour pickled 
mustard green

Select a suitable 

strain of lactic acid 

bacteria for 

fermentation of 

pickled mustard green 

that resulted in 

physical, chemical, 

sensory properties 

preferred by 

consumers and met 

a safety standard. 

Fermented soy 

products for 

animal feed 
Selected Bacillus

strains that were 

able to both produce

key enzymes that 

are important for 

digestion of feed 

ingredients and 

generate

antimicrobial 

compounds against 

pathogenic 

microbes.

Development of 

technology for 

production of 

enzyme for feed 

additive Scale-up 

production of multi-
enzyme preparation 

from Aspergillus niger

BCC7178” for animal 

feed enzyme 

supplement.
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1,800

Million THB+

DS-1 Feed Additive (Bacillus sp.)   

Starter culture and fermentation process for 

Bacillus sp. as feed additive. Benefit to farm 

operators (better yield and healthier animals.

A-Zyme Feed Additive (Aspergillus sp.)

Multi-enzyme preparation Aspergillus sp.

370 mTHB
(2007-2020)

1250  mTHB
(2010-2020)

270 mTHB
(2012-2014)

Premium Fish sauce for export

Acceleration of the fish sauce with enzyme

Other products 
in commercial
pipeline

Mangosteen cider vinegar 
(Heathy drink product)

Pineapple cider 
vinegar

eLysozyme™
(eLYS-T1, eLYS-T2)

Benefits and impacts on food producers and consumers
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Recipe of success

• Technological capability and readiness
• Mindset & Responsibility
• Strategic thinking
• Trust 
• Networking
• Timing

(*Speed ** quality and ***Ability to Deliver)
• Effective communication
• Teamwork
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Seafood enzymes 
& Protein 
functional 
properties

Food 
fermentation 

Microbial 
taxonomy

Animal feed 
enzymes

Food  Safety 
Histamine  & 

Biogenic amines

Byproduct 
utilization 

Antimicrobial 
peptides

Meat/ Egg 
Science & 
Technology

Probiotics & 
Functional 

Ingredients for 
Food & Feed

2004

2007 2008

2012

2013

2020

2008

2000

2009

Excellence & Relevance >>>> Impact & Visibility 
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2004 2008 2010



20162015 2016
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2019 20202018
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Halococcus thailandensis
(Namwong et. al., 2007)

Lentibacillus juripiscarius
(Namwong et. al., 2005) Natrinema gari 

(Tapinkae et al., 2008)

Salinivibrio siamensis 
(Chamroensaksri et. al.,
2009)

Bacillus siamensis
(Sumpavapol et. al., 
2010)

Idiomarina piscisalsi 
(Sitdhipol et.al., 
2013)

2005-2007 2008-2009 2019-20202010-2011 2013-2016

Lentibacillus lipolyticus
(Daroonpunt et.al., 
2019)

Gracilibacillus
thailandensis
(Chamroensaksri et. al., 
2010)

Lactobacillus ixorae
(Techo et al., 2016)

Collection: Discovery of novel bacteria isolated from 
Thai fermented food products
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Core capability & Technology platform: Protein & Peptide Technology

Industrial 
interest

Core 
capability

Collaboration 
& network

Alternative Protein Sources

Enzyme-aided food processing

Physical & Protein Functionality Analysis

• Texture analysis
• Viscosity

• Solubility
• Food structure

Protein/Peptide Functionality

Food Matrix Interaction

• Gelling, foaming & emulsifying properties

Chemical Analysis

• Total protein
• Amino acid profile
• Enzyme activity

• Degree of hydrolysis
• Peptide analysis
• Enzymatic screening

Food Processing & Protein Purification

• Protein purification
• Protein modification

• Thermal process

Bioaccesibility & Bioavailability & Biological Activity

• Dynamic in vitro gastrointestinal model (TinyTIM®)
• Cell-based Assay
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Core Capability & Technology Platform: Starter Technology   

Screening technology of potential microbes

Culture optimization

Scale up

L. plantarum Bacillus spp.

Lactic acid bacteria Acetic acid bacteria Bacillus

Fermented Foods and seasoning  

Fermented Feed

• Value-added products

• Shelf-life extension
• high-quality feed

• Process control & reliability
• Consistent quality
• Safety

สหกรณ์โคนม

Industrial 
interest

Core 
capability

Collaboration 
& network

เอแอนด์พี ออร์ชาร์ด (A&P Orchard)

15



Screening 
platform

Industrial interest
• Probiotic specification

Limitation
• Animal trials

Platform Technology for Probiotics 

Anti-
ETEC

Anti-
inflammation

SCFA
production

Cell line model
• monocyte
• macrophage

In vitro 
• 10 strains for porcine ETEC
• 3 strains for human ETEC

Probiotic  
candidates

Safety 
evaluation

(WGS analysis)

Production 
• Optimization
• Scale up

Animal trial

Collaboration 
network

7 strains for porcine ETEC
3 strains for human ETEC

• Bifidobacterium thermophilum
IFBT1159

• Lactobacillus reuteri IFBT1687 

• Lactobacillus plantarum
• Bacillus velezensis
• Bifidobacterium animalis

Food and Feed 
applications

• Food industry

• Feed industry

• Diary industry
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Core capability & Technology platform: Meat Science & Food Innovation

Industrial 
interest

Core 
capability

Collaboration 
& Network

Value-added food products

Meat Defects: White striping (WS) & 
wooden breast (WB) myopathies 

Quality improvement of meat products 

Plant-based meat/Foods for special needs

Gene Expression Analysis

• Real-time PCR and digital droplet PCR techniques
• Gene expression analysis in muscle tissue

Physicochemical Analysis

• Meat texture and color analysis
• Chemical & biochemical analysis in muscle meat
• Muscle structure and composition
• Muscle & meat quality 
• Meat defect characterization

Meat Product Processing and Formulation

• Conversion of muscle to meat
• Meat product processing (ea. tumbling, emulsifying, 

and retorting)
• Meat-food ingredient interactions (ea. salt and fat 

reduction)
-17



M
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• Researcher … Solution Provider

• Laboratory scale … Commercial scale

• Customer … Team and Strategic Partner

Mindset and Strategy



 Food Starters 

 Probiotics

 New expression system

 Natural antimicrobials 

 Specialty enzymes

 Biotranformation

Cost Reduction Import Substitution Process Scale-up Novel Products Value Creation

“SOLUTION PROVIDER”

 Fermented products 

 Process optimization

 Process improvement 

To use Thai bioresources to create innovative solution that can increase competitiveness and 

sustainability of Thai industries

Tools and Strategies for Increasing Competitiveness of Food and Feed Industry
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R-D-I-M-C Pipeline of Beneficial Microbes

Strain & Product
Characterization

Screening

*Primary
**Secondary
***Simulated 

condition Strain identification
In vitro assay
In vivo assays

- Upstream 
processing 
(Fermentation)
- Downstream 
processing 
(Drying 
Formulation)
- Scaling-up
- Product 
development
(Incresed stability 
to heat and pH, 
viability) 
- Assessment of
techno-economic 
feasibility

Industrial 
Production 

& 
Product registration

&
Commercialization

Efficacy 
&

Safety 
testings

Animal 
studies

Clinical 
studies

Collection

Starter 
culture

Probiotic
product
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Discovery of novel antimicrobial peptides and Development of 
industrial-scale production of lysozyme peptide under GMP standard 

Pain point and needs 
• Development of antimicrobial resistant (AMR) bacteria against 

chemical preservatives and antibiotics 
• Demand for safe natural antimicrobial agents
• Antimicrobial peptides derived from food and GRAS bacteria are 

promising alternatives. AMPs discovery, characterization and 
utilization platform

• 5 novel AMPs from eLysozyme
• Hydrolyzed egg shell membrane 
• Anti-Streptococcus suis peptide 
• Anti-Helicobacter pylori peptide 

- Broaden antimicrobial spectrum of 
lysozyme to inhibit Gram-negative 
bacteria 

Novel AMPs from microbes Food protein derived AMPs

2012 2015 2018 2020

• Garviaecin Q • Bacteriocin 7293A and B • eLysoyzme T1 and eLysozyme T2

2009

21



Value addition: Antimicrobial agents from hen egg white protein
(eLysozyme™, eLYS-T1, eLYS-T2)

2015 2016 2017 2018 2019 2020

Lab scale production of 
antimicrobial agents from 
hen egg white protein 
(Lysozyme)

(BIOTEC, In-house project)

Pilot scale production of 
antimicrobial agents from 
hen egg white protein
- eLYS-T1 for food
- eLYS-T2 for animal feed

Trade secret – Production of 
antimicrobial agents from hen 
egg white protein (eLYS-T1)

Licensing - Production of 

antimicrobial agents from hen 
egg white protein (eLYS-T1)

• MOU for IP management of eLYS-T2 

• FDA certificate for eLYS production line
• FDA certificate for eLYS-T1 as food additive
• DOF certificate for eLYS-T2 as feed 

supplement

• Industrial scale production of eLYS-T1 
and  eLYS- T2

• Field trials of eLYS-T1 for shelf life 
extension of pasteurized liquid whole 
egg 

• Field trials of eLYS-T2 for control of 
white feces syndrome in white shrimp

Trade secret – Antimicrobial 
formulation of hen egg white 
protein with enhanced 
antimicrobial activity (eLYS-T2) 
for shrimp aquaculture

eLYS-T2 product 
launch – B2B 
from OVF to TFM

2021

Development of eLYS for public health 
and medical uses (Anti-hypertension, 
Anti-Helicobacter pylori)

Lysozyme 
3,000- 4,000 THB/kg

eLysozyme™ 

≥ 50,000 THB/kg
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R-D-I-M-C Antimicrobials Development Platform

Sources

Bacterial derived AMPs

• Activity based 

screening

• High through-put 
screening

Food derived AMPs

• Source identification

• Peptide cutting 

simulation

• 3D, pI, hydrophobic 

prediction

• Membrane insertion 

prediction

• Optimization of 

hydrolysing process
• Peptide identification 

Other natural antimicrobials 

• Extraction, Purification, 
Identification  

Characterization

Characterization
• Antimicrobial 

spectrum
• Stability in pH, 

temp, solvents, 
specific 
environment

• Mode of action

• Induction of 
bacterial resistant

• Cytotoxicity 
• Allergenicity
• Other biological 

activities (anti-ACE 
activity, 
antioxidant, anti-
cancer, anti-
inflammatory, 
Vasorelaxation)

Industrial applications

Food application

• Direct addition/Food 

packaging 

application 

• Field/industrial 

prototype

Live stock, aquaculture, 

horticulture

• Design of dosage and 

usage

• Field test  

• Field prototype

Personal care/cosmetics/

pharmaceutical

• Design of dosage and 

usage

• Field test 

• Field prototype 

Production & 
Compliance

Up-scaling

• Pilot scale
• Industrial scale

Cost structure analysis 

GMP plant 

certification

• Plant design

• Production trial

• SOP and QC

• Documentation 

• Registration

Product certification

• CoA

• MSDS

• Documentation

• Product 

registration

Product formulation

Formulation

• TOP and DDS

• Design of application 

• Review of 

FDA/Fisheries/DLD 

regulation

• Design of 

combination

• Antimicrobial synergy 

testing

• Establish 

antimicrobial 

formulation

• Formulation testing in 

lab

• Safety evaluation: 

Cytotoxicity, 

allergenicity, 

induction of bacterial 

resistant of the 

formulation 

• Lab prototype

Bacteriophage 

• Screening and 

identification

• Production and    
purification
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• ตอบสนองต่อการเปลี่ยนแปลง ที่ไม่แน่นอน ได้อย่างรวดเร็ว 
• สร้างความเข้มแข็งจากภายใน บนรากฐานของทรัพยากรท่ีมี อย่างยั่งยืน



23

รศ.ดร.จริยา บุญญวฒัน์ Haejung An รศ.ดร.ศักรินทร์ ภูมิรัตน ศ.ดร.มรกต ตนัตเิจริญ ดร.รุจ วลัยะเสวี ดร.กญัญวมิว์ กรีตกิร

ศ.ดร.สมบูรณ์ ธนาศุภวฒัน์ ศ.ดร.สุทธวฒัน์ เบญจกลุ

Acknowledgements

Team + Students+ Collaborators + Funding Sources



THANK 

YOU

Wonnop Visessanguan

National Center for Genetic Engineering and Biotechnology (BIOTEC)
National Science and Technology Development Agency (NSTDA)

113 Thailand Science Park, Phahonyothin Road

Khlong Nueng, Khlong Luang

Pathum Thani 12120

Thailand

E-mail: wonnop@biotec.or.th


