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Food and Feed Innovation Center %

To use Thai bioresource to create innovative solution that can increase  :o0p anD FEED
competitiveness and sustainability of Thai food and feed industries

Bio-collection discovery Systems bio-processing Integrated food quality

platform platform and safety platform

Design new process &
technology ensuring quality
and safety of product

Complete upstream-to-
downstream production

Screening of candidate
microbes and enzymes

Solid state fermentor: 500 kg
S

ubmerged fermentor 200 L
Functional
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Innovative
solutions

*Process optimization
eScalable processing
eTechno-economic assessment

Strain
improvement



Functional microbes @ glance

Biopreservationand [T """ "~ — "~~~ -~~~ ™" =
p. Fermented Foods N
Quality enhancement eMeat eVinegar
e\Vegetable eNata de coco
Starter Culture Milk eMangosteen

Safe

‘\ Antimicrobial

Probiotics
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Food Risk Reduction

Animal silage/ PUFA-enriched
feed ingredients

Control of spoilage bacteria
(under low salt concentration)

Control of spoilage and
poisoning bacteria

Reduction of dosage of
antibiotics

Important Food Risks
Histamine, Mycotoxins:

Aflatoxin B1 and Zealarenone
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Probiotic platform
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Evaluation system in vivo
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NI high throughput
2558 () Probiotic collection @
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analysis of microbial
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Probiotic collection-

Genus Bifidobacterium

iay lactobacillus
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®. UNTaad lAue ANUaY Bacillus coagulans
. UilauuafiGoy sxlaiaamuia Bifidibacterium adolescentis
. UHlawuAiSuN azliueda Bifidobacterium animalis
< Uilawuaiison U Bifidobacterium bifidum
¢. UHlauwumaiitsud wan Bifidobacterium breve
o, Tilawuaiisou dunuiia Bifidobacterium infantis
b o. Uillauueafitson uaniia Bifidobacterium lactis
- '-; <. Uilauwupiiaou aedy Bifidobacterium longum
"j < TilauuaiiEon ﬁ]ﬂ;aﬂa QN Bifidobacterium pseudolongum
5 eo. WDumalshonda AL Enterococcus durans
"; oo, Wuwelshondd wlids Enterococcus faegium
‘_) olo. LAnInuTaaa wodlailaa Lactobacillus acidophilus
2 | om. udnlnuntada esatiia Lactobacillus crispatus
c:“; o<, UANIMUEAAA LAaDS Lactobacillus gasseri
= od. Uanlnundadsa 2ovulaud Lactobacillus johnsonii
3 oD, kANMUIEAGRA W1T1AMD Lactobacillus paracasei
oo, uwANMUEaGA 3 gmar‘? Lactobacillus reuteri
oc. Wanlnugaaa sulusa Lactobacillus rhamnosus
oc. WanInUTasa wdnsua Lactobacillus salivarius
wo. wanlnundaaa @o Lactobacillus zeae
be. WiilalluaiiTen sxilulud Propionibacterium arabinosum
o, dunuillananda lmiy3 Staphylococcus sciuri
oen. wAnANlsludid w3390 duatdd Uaande  Saccharomyces cerevisiae subsp. ”
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Probiotics in food

Health and nutritional properties
and guidelines for evaluation

Report of a Joint FAO/WHO Expert Consultation

on Evaluatlon of Health and Nutritional Properies

of Problotics In Food Including Powder Milk with Live
Lactic Acld Bacterla

Cordaba, Argentina, 1-4 October 2001

Report of a Jolnt FAD/WHO Working Group on Drafting
Guldellnes for the Evalwation of Problotlcs In Food
London, Ontario, Canada, 30 Aprl-1 May 2002

85




Function

Joint FAQYWHO Working Group Report on Drafling Guidelines for the Evaluation of Probiotics in Food
London, Ontario, Canada, 30 April - | May 2002

Figure 1. Guidelines for the Evaluation of Probiotics for Food Use

Strain identification by phenotypic and genotypic methods (Detailed in

Section 3.1)

*Genus, species, strain

®Deposit strain in international culture collection

Stain identification

v

Functional characterization
(Detailed in Section 3.2)

® [n vitro 1esls

® Animal studies

Safety assessment (Detailed in
Section 3.3)

*® In vitro and/or animal
®*Phase | human study

Safety

Double blind, randomized, placebo-controlled
(DBPC) phase 2 human trial or other appropriate
design with sample size —

(Detailed in Section 3.4)

and primary outcome appropriate to determine miﬁ_nticg;ﬁ_’iic
if strain/product is efficacious e

Preferably second

/

Phase 3, effectiveness
trial is appropriate to
compare probiotics with
standard treatment of a
specific condition

Probiotic Food

Human study

!

Labeling (Detailed in Section 3.5)

*Conlents — genus. species, strain designation
*Minimum numbers of viable bacteria at end of shelf-life

*Proper storage conditions

*Corporate contact details for consumer information.

Labeling and claims
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European Food Safety Authority LI'SA Journal 2012:10(6):2740

SCLENTIFIC OPINLON'

Guidance on the assessment of bacterial susceptibility to antimicrobials of
human and veterinary importance’

EFSA Pauel on Addilives and Products or Substances used in Animmal Feed (FEE {)AP)“1

European Food Safety Authority (EFSA), Parma, Italy

ABSTRACT

This Guidance document 15 intended to provide a method to identify resistance to antinucrobials of human and
vetermary unportance in bacterial stramns mtended ftor use as feed additives. Such tests should be made i a
consistent manner using internationally recognised and standardised methods. As a basic requirement. the
muinimum  mhibitory concentration of the antimicrobials should be determined for each of the following
substances: ampicillinga vancomycin, gentarmcin, kanamycin,  streptomycin, ervthromycin  chindamyvein.
tetracycline, chloramphenicol and. in specific cases. tylosine. apramyycin, malidizic acid, sulfonanude and
trimethoprim. These antimicrobials are chosen to detect a wide range of deternunants for resistance. The cut-off
values identified by the FEEDAP Panel should be seen as a pragmatic response intended to introduce
consistency in the scparation of strains with acquired resistance from susceptible strains. These values are not
mtended for amy purpose other than the assessment of mucrobial products for the possible presence of
antimicrobial resistance. When a bacterial strain demonstrates higher resistance 1o a specific antimicrobial than
the other strains of the samc taxonomical unit, the prescnce of acquircd resistance is indicated and additional
information 1s needed on the genetic basis of the antimicrobial resistance. Any bactenal strain carryving an
acquired resistance to antimicrobial that is shown to be due 1o the acquisition of genetic determinant presents the
ereatest potential for honzontal spread and should not be used as a feed additive.

© European Food Safery Authority, 2012

KLY WORDS
Antimicrobial. guidance, safety, resistance, bacteria

1us gmdance document replaces the previous EFSA opmion on the updating of the critenia used in the assessment of
bacteria for resistance to antibiotics of human of veterinary importance, adopted on 18 June 2008 (EFSA Q 2008 001)
On request from EFSA, Question No EFSA-Q-2011-01108, adopted on 23 May 2012, Revision 2 — 2001 1/2012: minor
editorial changes.

Panel members: Gabriele Aquilina. Georges Bories, Andrew Chesson. Pier Sandro Cocconcelli. Joop de Knechr, INo#l
Albert Dierick, Mikolaj Antoni Gralak, Jirgen Gropp. Ingrid Halle, Christer Hogstrand. Lubomir Leng. Secundino Lopez
Puente. Amne-Karrine Lundebye Haldorsen. Albero Mantovani, Giovanna Marrelli, Miklos Mezes. Derek Remshaw.
Maria Saarela. Kristen Sejrsen and Johannes Westendorf. Correspondence: FEEDAP@efca europa.en

Acknowledgement: The Panel wishes 10 thank wishes to thank the members of the Working Group on Micro-organisms.
including Atte won Wright and Roland Leclercq. for the preparation of this opinion.

Snggested citation” FFSA Panel on Additives and Praducts or Suhstances nsed in Animal Feed (FFEDAP): Guidance on the
assessienl of bacterial susceplibility o antimicyobials of human and velerina y impon ance. EFSA Jownal 2012100602740
[10 pp ] doi-10 2003/ efaa 20012 2740 Awvailable online” wanw efsa enropa en/efsajonrnal

© European Food Safety Authority, 2012



Figure 1. Proposed schems for the antimicrobial resistance assessment of a bacterial strain used as
a feed additive

Molecular taxonomy

U

Quantitative MIC determination

MIC < cut-off | MIC = cut-off
ACCEPTABLE |

Genetic basis of resistance

Acquired |

Demonstration of
imftrinsic resistance

U

Acquired resistance ACCEPTABLE

Added genes Nemonstration of
genomic mutation

U

GENERALLY
NOT ACCEPTARLE ACCEPTABLE
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Furan P St ey Guidance on the assessment of bacterial antimicrobial susceptibility
Table 1. Microbiological cut-off values (mg/L)
o
= -
-_— pro - = — - =
T § § E § E EBE 2 %=
. 2] : o = = . 3 g
E § § 5 5 © £ £ B
= Ly =711 -4 = ‘: S =2 Eo
L&)
Lactobacillus obligate homofermentative' 1 2 16 16 16 1 1 4 4
Lactebacillus acidophilus group 1 2 16 64 16 1 1 4 4
Lactabacillus obligate heterofermentative® 2 onr 16 32 64 1 1 8 4
Lactebacillus renteri 2 nr 8 64 64 1 1 16 4
Lactobacillus facultative heterofermentative® 4 nr 16 64 64 1 1 8 4
Lactobacillus plantarum,/pentosus 2 nr 16 64 nr 1 2 32 8
Lactabacillus rhamnosus 1 nr 16 &1 32 1 1 g 1
Laciobacillus casei /paracasei 4 nr 32 o4 64 1 1 4 4
Hifidebacterium 2 2 64 nr. 128 1 1 3 4
Pediacocens 4 nr 16 64 64 1 1 8 4
Lenuconostoc 2 nr 16 16 64 1 1 8 4
Lactococcus lactis 2 4 32 64 32 1 1 4 8
Streptococcus thermophilus 2 4 32 &4 64 2 2 4 4
Bacillus spp nr 4 4 § 8 4 4 8 8
Propionibacterium 2 4 64 64 05 025 2 2
Other Gram + 1 2 4 16 8 0.5 025 ) )
1Lr. not required.
*including I delbrueckii, L heheticus
binchuiing L. fermentum

“including the homofermentative species L. salivarius



In vitro tests

Natural niches Adaptatiun
Animmial i From Enown
au siraingz

(human mlﬂfﬂh'ﬂta} (ex. bile salts)

Izalation

Tax onomiz nlasﬂﬁm’:m\

Identfication, ty
Characterization

GMO

From Known
straing
igenomes)

|

g Lunctional aspects Safely assessment e
Probiotic 0O Resistance to gastric conditions (acid and bile) < Antibiotic resistance

Q Adherence to mucus and/or human epithelial calis * Assessment of melabolic activities

O Antimicrobial activity against polential pathogens ¥ Production of toxic compounds

Q Inhibiton/displacement of pathogen adhasion ¥ Hemclyiic potential

O Modulaton immuna systam

O Bile salt hwdrolase activity

O Glycosidase aclivilies el e i
Technological » Resislance 1o siress [pH, NaCl, temperatue, eic.) 4 I vivo tests (animal models) !

¥» Oxygen tolerance "‘*-.____________...-"#
M »

_—.-l"'"-

Survival under processing and slnragTﬁﬂns

Strain(s) selection

Human clinical studies
{double blind, randomized, placebo controlled)

Phaso 1: safety
Fhase 2. efficacy

21
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Genome Size & Coding Capacities
i.e. Pseudogenes, Gene Gain, Loss &
Decay

Foreign Genetic Elements
i.e. Plasmids, Phages & Conjugative
Transposons

Genome

Nutrient Variety & Abundance
i.e. Milk, Plant, Meat & Host
Components

Physico-Chemical Properties
i.e. pH, Temperature, Redox Potential,
Organic Acids, Electron Acceptors

Environment Auxotrophy, Host Dependancy &

Metabolic Capabilities

Host Interaction Factors
i.e. LPXTG Proteins, Adhesion
Factors & Pili

Host Properties
i.e. Mucosal Interface, Immune
System, Antimicrobials & Bile Salts

Phenome

Immunity & Defence Mechanisms
i.e. CRISPR-cas, Antimicrobial
Production, Immunity Proteins

Microbial Cohabitation, Competition
& Dynamics

e.g. Quorum Sensing, Antimicrobial &

Resource Competition

Resistance & Tolerance Systems
i.e. Acid, Temperature & Bile

Dowilllard and de Vios Microbial Cell Factories 2014, 13(5uppl 1158
http fwwww.mic rob lalcellfacto des com/content/13,/51/58



LGG HOST

(e s .. R (
Suitable probiotic? Healthy host?
« Previous clinical trials | « Take broad ‘bandwidth of human
| + Known mades of action _health" into account
* Probiotic effector maolecules P
« Adaptation factors Disease state? Safety check
\»_Commercial availability /7| * Integrity epithelial barrier
- ~ * Immuna-compromised host
Formulation?
ﬂ
+ Site of administration rGeneric background?
T hf?St s » Stratify for potential responders
« Pay stlention to growth phase & =« B teiernnng
cell surface factors (pili, EPS, R genery
L Mspl/Msp2 ..) p * Genetics immune pathways
\» Other host response genes e
f oy
Dosage? MicroDiom?
ICropiota¢
L1 » Site & time of administration
+ Desired host response |+ Age _
|* Formulation ) * Dysbiosis

¥

Use of ‘omics’ & molecular tools to
substantiate effects

Segers and Lebeer Micobial Cell Factories 2014, 13(5uppl 1:57
hittp v mic roblalcellifactodes com fcontent/13/51/57
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FOOD AND FEED

INNOVATION CENTER | ) e
: “ | —h [ -
ity P _iln '[gplmpetltlveness
' Sustalnablllty

eEfficient and reliable
process

eNew products
eImproved product
performance

e Starter Culture Technology
e Enzyme Discovery
Technology

ctiity—bésed and

Functional Genomic S °Technolog|cal and
Screenings i Cehelisconeny Technology nomical feasibilit
g. . : Omics Technology
e Systematic Bioprocessing o Strain | ¢
Microbe bank o] Gadeny rain Improvemen
Specialized and e Functional property of

[ food proteins
e By-product Utilization
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