Novel Foods
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Development in breeding and biotech

GVOs, CRISPR

Cloning and epigenetics

Foods, microbiota, the 1,S. and epigenetics, aging |
Functional foods, pro, pre, syn, post biotics
Nutraceuticals , medicinal foods
Fermenting foods, meat

Foods from new technologies

Ethnic foods

Nano in food industry

Regulations, Health claim, additives, functional food,
Personalised Nutrition
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Nutrition, Foods , Health

Nutrition is the biochemical Hippocrates, “Let food be thy
and physiological process by | medicine, and let medicine be
which an organism uses food | thy food”

to support its life.

© CanStockPnoto.com - csp1 1666083

Foods, functions, claims Biotechnology and Agriculture, development

Plant Selection
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Landraces, Diversity

Refers to the particular kinds of old
seed strains and varieties that are
farmer-selected in areas where local
subsistence agriculture has long
prevailed. Landraces are highly
adapted to specific locales or groups.

Definition :
modified by native and also
immigrant farmers.

The term is usually applied to
varieties of corn, squash, and beans

that were domesticated by
native farmers,

T. Malthus: 1766- 1834
Crisis in food production
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GREEN Revolution

Term coined by U.S. Agency 1968)
Movement to increase yields by using:
. New crop cultivars

. Irrigation

. Fertilizers

. Pesticides

. Mechanization

A planned international effort funded by: Rockefeller
Foundation

Ford Foundation

Many developing country

governments

Purposed to eliminated hunger by improving crop
performance Norman Borlaug ( 1970 Nobel price)

Models for population growth and food security:
Pessimistic or Alarmist Theory

Malthus - 19* century, Coale & Hoover (1958),

Paul Ehrlich (Population Bomb),

Meadows (Limits to Growth) — 1960s and 1970s.

Focus on population policy & fixed, non-renewable resources.

Optimistic Theory
Ester Boserup — 1960s — 70s (agric. Intensification)
Julian Simon — 1970s - 80s (human capital)

Neutralist or Revisionist Theory

10.01.2024
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Pflanzenziichtung

Breeding, yield, time for development

Hybridzlchtung, Heterosis

» Three Main Principles

o Inbreeding

© Hybridization

o Heterosis

= Main Goals

Increase the homozygosity at all or specific loci
in the plant genome
Produce a plant which breeds true
Produce uniform plants

B-4-0-0-08

HUH

14

16

Klassische Zichtungsmethoden

Ausleseziichtung/Selektionsziichtung
it

gemeinsamer.

Kombinationsziichtung

Heterosisziichtung
Ind R ) Ziichtung.

Generation

Hybridzichtung

tritt bel der F1

Woie solchen

gegentiber| da der
geht

Mutationsziichtung.

Rontgen- Kaite-
anderen Mut:

die Zichtung neuer Sorten erheblich beschleunigt.

Hybrid: Heterosis effect

The purpose of crossing is to make use of the heterosis affect partly to improve fertility and partly to
combine the different characteristics for vhich the lines were previously selected. For meat praduction
a desirable quality in the final product is to produce large numbers of rapidly growing individuals.
This requires good fertility in the mother combined vith good grouth rate in the progeny.

The heterosis effect makes the hybrid pigs better than the average of the parents. The traits vith thel

lower heritability show the largest heterosis effect, This is particularly trug for fartiity, mathering
sbilities and body structure, vhich have = low heritability.

Average of
D R El""parents

Breed A AxB BreedB
Hetarosis Effect

10.01.2024
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Introducing new traits in a plant IAEA
family:(Random) Mutation Breeding

Why Radiation Induced Mutation?
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Mutation breeding
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Tissue culture, Clones ?

Breeding using transposons

Ein Transposon ist ein DNA-Abschnitt bestimmter Lange im Genom, der seine
Position im Genom verandern kann (Transposition). Man unterscheidet
Transposons, deren mobile Zwischenstufe von RNA gebildet wird (Retroelemente
oder Klasse-I-Transposon), von denjenigen, deren mobile Phase DNA ist (DNA-
Transposon oder Klasse-II-Transposon).

=3
Inrermiptod

Transposon A sequenes

/
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Somaclonal variation

* Production of a new variety of japanese
butterbur using somaclonal variation.(upper:new variety,

10.01.2024

Transposon tagging

The molecular isolation
of transposable
elements now permits
the cloning of genes in
which the element
resides. The major
advantage of this system
is that genes whose
function is not known
can be cloned



Molecular marker directed breeding

Welcome to Innovative Methods for Rice Breeding - Combining
Participatory Plant Breeding (PPB) with Molecular Marker Techniques

25

DNA cloning:

e S e cubnawtn O clone a piece of DNA, DNA
AROVOVPVE resrctonsnames (<t into fragments using

e O o restriction enzymes  that
[— Pt .
et Fagrents recognize specific sequences
Jr nsantragmenis  of  bases in DNA. The
info vectors

fragments are pasted into
vectors that have been cut by
the same restriction enzyme.

OO0

Introuce vectors X
inta bactera Vectors (e.g.,, plasmids or

viruses) are needed to transfer
(@) O (@) (e and maintain DNA in a host
0‘} $ 55 E% cell.
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Cloning, Definition

Cloning is the process of making an identical
copy of something

In biology, it collectively refers to processes
used to

-- copies of DNA Fragments (molecular cloning)
-- cells (cell cloning)
-- organism

The term also covers when organisms such as bacteria, insects
or plants reproduce asexually.

Reproductive Cloning

Reproductive cloning is a technology used to generate an animal that
has the same nuclear DNA as another currently or previously existing
animal. Dolly was created by reproductive cloning technology. In a
process called "somatic cell nuclear transfer" (SCNT), scientists transfer
genetic material from the nucleus of a donor adult cell to an egg whose
nucleus has been removed. The reconstructed egg containing the DNA
from a donor cell must be treated with chemicals or electric current in
order to stimulate cell division. Once the cloned embryo reaches a
suitable stage, it is transferred to the uterus of a female host where it
continues to develop until birth.



Reproductive Cloning

cloned animal

e
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Therapeutic cloning

Egg cell Body cell
(o o
~

Nucleus @ ® Nucleus

removed \ ‘ removed

Nucleus from the
=9 body cell inserted

into egg cell

Cloned cell
Induced to form
an embryo

'

Stem cells harvested
from embryo cells

31

Nuclear reprogramming
8kin cells

.‘. L3
<

Genes inserted to
induce reprogramming

4

°.e
Lo
S
oL
Reprogrammed cells resemble
embryonic stem cells

SOURCE: Science Media Centre
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Therapeutic Cloning

Therapeutic cloning, also called "embryo cloning," is the production of
human embryos for use in research. The goal of this process is not to
create cloned human beings, but rather to harvest stem cells that can be
used to study human development and to treat disease. Stem cells are
extracted from the egg after it has divided for 5 days.

The extraction process destroys the embryo, which raises a variety of
ethical concerns. Many researchers hope that one day stem cells can be
used to serve as replacement cells to treat heart disease, Alzheimer's,
cancer, and other diseases.

Horticultural cloning

All plants which are originated from vegetativ reproductions
are clones.

They have been derived from a single individual, multiplied by
some process other than sexual reproduction.

Examples are bananas, grapes and potatoes.

10.01.2024
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GM plants, Tranferring traits in ways which

are not used in nature: GMOs Agrobact. tumefaciens
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TDNA Homologic recombination
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Antibiotic resistance marker gene

Testing whether the gene has been
transferred

A S
h VAV ‘ h ‘

Plants with new genes  Cells without new genes
grow despite antibiotics  are killed by antibiotics,
50 plants do not grow

Plasmid for gene transfer:
desired ———————
gene o

Y

H marker
gene
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Gene transfer with viruses

Virus Carrying
Therapeutic Gene
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Gene gun

Main GMOs, Herbicide tolerance,

LARE]

LARE]

PV-LEGT02

£2 RO
Glyphosate
- 1mg/L

control

125
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BEFORE

HERBICIDE APPLICATION

Old and new Problems: Resistance

Herbicide Resistant Weeds
Evolve
u
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Herbicide Resistance: more or less
herbicide? depending on local
agricultural background

+ Roundup Ready Soy, Corn,
canola
 Allows post-emergence herbicide spraying
- Increases yield
- Facilitates no-till farming
- 89% US. Soy crop (2006)

42

Herbizide resistance, gene transfer

oot

Modified Plant with Waod To Be Eliminated
Herbicidal Resistance By Herbicide "

Cross-Pollination

Weed With Increased
Herbicidal Resistance

y £

Y

- 74%

V)
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Gene flow: multiresistant Rape

Pt Wty B 306 77
O SHK. EDP Scmes 308

Detection of feral transgenic oilseed rape
with multiple-herbicide resistance in Japan

Wik ACHO' Suls WAKIYAMA, Masa NAGATSU, Nt AKAJMA' Mesarer TAMAGHS',
e iy
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BT resistance: B. thuringiensis proteins
_Insect Resistant Maize
47
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Insect resistance, BT maize

Roundup ready, Monsanto

10.01.2024
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Es gibt mehrere Strategien zur Bekampfung des Maisziinslers:

. isch durch i und L i der auf dem Feld
verbliebenen Pflanzenreste

+ chemisch durch Einsatz von Insektiziden

*  bi isch mit Hilfe von

« BT Toxin Préparate

. i i i itzt (Bt-Mais)

135

Bt Concerns

+ Bt pollen harms non-target species?

* Bt crops select for resistant insects

- Bt pollen can drift to organic fields

+ Food system failed to keep BT Starlink
corn out of human food products

Bt Corn

50

10.01.2024

* Natural insecticide from

Bacillus thuringiensis

+ Non-toxic to humans
+ Target insect: corn borer
+ Potential to:

~ reduce insecticide use
— reduce mycotoxins

+ 40% US. Corn crop Bt (2006)

192

Disease Resistance, viruses

Genetically engineered papaya resistant
papaya ringspot virus

52

+ Cantaloupes
* Cucumbers
+ Comn

* Rice

- Papaya

+ Potatoes

* Soybeans

- Squash

- Tomatoes

* Wheat

13
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Growth-enhanced fish GM Salmon

Salmon Growth hormone
expressed in cold
waters & unlinked
from seasonal temp.

* Probleme der Lachsindustrie
« gv Lachs von Aqua Bounty
« Produktionssteigerung Gber Erndhrung, Krankheitsresistenz

« Gefahr fiir die Wildlachspopulationen

Auto-transgenic mud
loach: B-actin promoter
linked to GH_gene.

. E = = ﬂ (ot etal 1994

* Abhangigkeit des Fischfutters

* Umweltverschmutzung durch Lachszucht

157
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GMO tobacco,
expression of human proteins in plants

« Atlantischer Lachs von Aqua Bounty

* Wachstumshormon-Gen des Chinook Lachs

* Frostschutz-Protein-Gen
* bessere Entwicklung in kalten kanadischen Gewdssern
* Wachstum uber das ganze Jahr

* normales Gewicht in der Hélfte der Zeit erreicht

BELFOND-CURIEU, 0.L et al. : Factors to consider before production and comorcializa
modified organisms: the case of Lransgonic salsoni Environmental Seience & Polic

55 56
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GMOs in development:
CLAIMED BREEDING OBJECTIVES

= Einsetzbar nicht rur
EU&NASTA

= Auch forlokale Kuturen
for Sewebenlandern

Claimed breeding objectives

In Entwickiung

09.12.2008

58
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CLAIMED BREEDING OBJECTIVES

BREEDING OBJECTIVES

10.01.2024
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Breeding objectives

Starkekartoffel

i = Ausschalten
eines Gens
—_

‘GMO Stiirkekartoffel

- ) —
T eemetoeET oot mggpeemtT
myloss

s

Mischung von 2 Starketypen Relner Bestandtell

61

GM FLowers

Auto Toyota Turns to GMO Flowers to Relieve it
of Prius Manufacturing Pollution

Source: DayTech v + Octabar 30,2009

Ll 7 -

Avaber  way of recitying
mandacturing emsioes has been
developed by the world's leading
sutomakor.

63

62

64

GMO Trees

Safety: Random integration,
Insertional mutagenesis

-

L Interrupt oding region apd inacivate gene

—

Vector

Vector

2. Insert next to gene and activae its expression inappropriately

10.01.2024
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Safety 1t of tr g food

Unintended Effects

e 4220
= e 14 e 72 0 asen <f (34 EBSIES Blvmarch, S000] A
£ oy Lo

*:"‘*rm, ST S [ — *P..‘-»:-

Specific analysis Profiling techniques R e
= targeted approach = non-targeted approach b b, R
65 66
Detection of unintended effects in vitro, in
Toxicology Asessment: Difficulties Animal Feeding Studies vivo
Whole Foods

Small doses to be fed (bulk, satiety)

Nutritional imbalance of the diet

Many confounding factors

Small safety margins, if any

Insufficient sensitivity for specific endpoints

67 68
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GMO tests: PCR, primers, areas, array

Gene editing

— s I
Cas-9 (CRISPR associated protein 9)

+ s an RNA guided DNA endonucleases
enzyme.

associated with CRISPR

which plays an role in adaptive
immunity system, found in bacteria
Streptococcus Pyogenes.

+ Involved in Type Il CRISPR mechanism

70

72

New Objectives for gene transfer

Transgenic Approaches

Conventional

Drawbacks:

Random Insertion of transgene
Not suitable for gene targeting or precise gene mutation

Difficult to perform gene replacement or create allelic variation
Introduction of undesirable DNA fragments (T-DNA, selection markers)
Extensive regulatory requirements

Public concerns over transgenic crops

New technology is much needed:
To precisely and efficiently manipulate genome for crop improvement
To reduce reguiatory hurdies and public concerns

10.01.2024
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CRISPR/CAS9

73

75

Genomic DNA

CRISPR-Cas9

Broad Application of CRISPR-Cas8 Technology
Technical advantages for basic plant biology and crop breeding
» Targeted gene mutation (multiple or redundant genes)

» Stte-specific Integration and gene stacking

» Gene replacement via homologous recombination

» Site-directed mutagenesis to create allelic variation

> ¢ such as deletion or

» Madification and labeiing of multiple genomic sites

Transcriptional modulation of multiple genes and pathways.
Epigenome editing such as methylation and demethylation
Cisgenesis without introducing undesirable foreign DNA
Economic, regulatory and socletal benefits:
» Reduce costs for precise and efficient molecular breeding
» Eliminate or significantly reduce reguiatory requirements
# Alleviate public concerns about GM crops

Targeting RNA

74

76

RNA-targeting CRISPR-Cas? (RCas%) o L5
CasS-gRNA )
) on

A 66
s se— ardio chumragn
T - —_—
Q——gm 5 GnAdligs

RNA-targeting CRISPR-C2c2

Type I CRISPR locus .
R~

Specilc desage >

L o ¢

bl il ey .+ Targetaciaied non-specic RN
efectormroten e A

CRISPR-Cas9, applications

Near-term Applications for Crop Breeding
1. Targeted deletion of single or multiple genes for transgene-free,
mutational breeding in various crop species

2. Site-specific integration and precise gene stacking for transgenic
or cisgenic breeding.

3. Multiplex editing to create allelic variation at quantitative trait loci
to improve multiple agronomic traits (yield, qualiy, disease
resistance and abiolic siress tolerance).

Genome editing in rice for 59184 conversion in Pita

e vy PO <l
o e Ve T TR 7
T e - 1 & K
e b M oA s
=S H

Toie Mo
Tabin s Bryan oo, (1590), T Pl Eal
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Video gene editing

Novel food, functional food,
pro-, pre-, syn-, postbiotics

78

80

(Genome editing is going to be high on next Parliament agenda, MEP
sy

Development of microbiota, I.s., and epigenetic
system, imprinting

Development prenatal, Interaction with LS., epigenetic maternal factors ,
Diversity:delivery, breastfeeding, imprinting in 1000 days of life

10.01.2024
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Interactions Microbiota diversity - 1.S.- epigenetic

system in senescence

‘The Impact of the Microbiome on
Immunosenescence

Daniel Amstercam & Barbara £ s

Inflammaging

81

S [TV

HUMAN
GASTROINTESTINAL TRACT

Stomach &
Duodenum
10— 102 CFU/mL.
Helicobacter
Streptococcus

Jejunum & lleum
10* - 108 CFU/mL
Bacteroides
Streptococcus
Lactobacillius
Bifidobacteria
Fusobacteria

icensed by R Allen fron shutterstock com

83
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Colon
10— 102 CFU/mL
Bacteroides
Prevotella
Facaelbacterium
Ruminococcus
Roseburia
Clostridium
Bifidobacteria
Collinsella
Desulfovibrio
Bilophila
Akkermansia
Methanobrevibacter

84

Structure microbiota

“Core” Microbiota

* Bacteroidetes (22,9 %)

* Firmicutes (64 %)

2 % of C. Cluster 1V, 36 % of C.

Cluster XIVa and 5 % of
Lactobacilli)
(Mariat et al., 2009)
* Actinobacteria (1- 4 %)
* Verrumicrobiales (1- 4 %)
* Archaeal domain (1- 2,5 %)
* Eukaryotic microorganisms (< 0,1 %)

(Gerritsen et al., 2011)

10.01.2024

Micraiowe - & collecin of microbal gesomes
Microbie- i coltion of wicmbes

+ A may ot ot
ellsinbumanbody

+ 150x more bacterial
genes than our
human genome

Microbiota Functions
« Protective functions
+ Structural functions

« Metabolic functions
+ Fermenting dictary iber into shori-chain falty acids
/ Synthesizing vitamins

21
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N ) o Ways of delivery and microbiota:
Variation in microbiota structure is high a long lasting difference

Despite high variation, Gl microbiota depend on : Fchness and ersty ool fed o ac mreased ricnnees of speies,
with overrepresentation of Clostridium difficile.

1. Individuum

2. Area and lifestyle P .

3. Diet ||'| I

4. Interventions

| iyt sy e i, s e e e

ey ==

CHILD involves more than 10 000 people,
including 3 500 infants

86

) Gl microbiota: Diversity of groups and
We are not born sterile ! functions important for health

T 4_HWS—PEI?IE"AW'_—
e e s e P 318 A

e i ey e {Le Chateler £ etal, 2013}
P e — Sy ‘MetaHiConsorthum

88
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Aging and Microbiota

“romyen

Endotoxins, saturated fats/ chylomicrons trigger
inflammation, insulin resistance;
SCFAs may trigger GLP1 activation

GLP1: incretin
improves DMIl and
obesity

Bacterial cell wall components and Inflammation:

dysbiosis, LPS and gut permeability; obesity as a
model

ST el

(Cani etal, 2011)

90

Obesity: Firmicutes: Bacteroidetes;
Akkermansia and the cell wall

A poriesT et ) Potesbeener

N2 '
%Y
ool o‘.

92
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leaky gut: a major health problem

Microbiota and fermentation products

e.g. SCFAs
Clostridial cluster
Clostridial cluster IV Xva
(L
hallit
prausnitzll Anaerostipes coli
Butyricoccus Roseburia spp.
Clostridium Leptum E. rectale spp.
Nonstarch
Resistent starch Polysaccharides

(Louis and Flint, 2009, FEMS)

%

Microbiota metabolites: SCFAs bind to
G-Protein-Receptors GPR 41/43 (FFARs)

Colonocyte Lumen
T o Doy
3 R
SCFA
‘\ tl VIS v o)
" Netolcenergy =
(R T Disterentiation
i
Anti-inflammatory; (Husteret al, 2013; Flint et al,, 2009,
Inhibition of NFkB Nature Rev)
94
Pathways and cross feeding for SCFAs/
Butyrate
96
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Butyrate and epigenetic histone modulation

Butyrate: apoptosis, autophagy, mi- RNAs regulating
inflammation, vitro
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Butyrate and epigenetics

98

Diet dictates the production of SCFAs, diversity of

the microbiota, many types of complex carbs

Inonsed ccass
gl coebpirten

EYpeC

= B St

:QC w0 .

100

therapeutic implications for clinical practice

10.01.2024

25



Mechanism of action of fibre: Short-chain
fatty acids (SCFAs)?

* SCFAs are major metabolites produced by the microbiota

2 SCFAs

p o
N,y - E N
/\'\\l — "
Dietary fibre|
Commensal

bacteria o
/\)‘0' na* Butyrate

"2 Acetate |=$ GPR43

J T Nz Propionate = GPR41

=» GPR109a

101

Interventions, examples

Fasting, CR

Probiotika, Prebiotika, Synbiotika, Postbiotika
Epigenetic active foods,

mi RNAs

103
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Gut-Microbiota-
Brain
Communication

102
Fasting pathways: Sirt, mTOR pathways
e s |
104
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Caloric restriction and aging change epigenetic
CpG -methylation structure

wiey [Aging Gl @

Global remodeling of the mouse DNA methylome during
aging and in response to calorie restriction

e Skt | Mender TysomicrS | Vadin W Gladahen’

105

Caloric restriction, ketogenic diet involve SIRTs (+NAD, clock genes)
+mTOR pathways (Metformin). What do fasting mimetics?

107

106

108

10.01.2024

Fasting and Microbiota

taating: a pilo sty

Why Your Gut Microbes Love
Intermittent Fasting G E RM

o FILES

Caloric restriction: Rejuvenetion by senolysis? role for
autophagy ?

Senolytic therapeutics

it seieneblon com2017). 4

senolytics
Is fasting senolytic? | Josh Mitteldorf xﬁ_ﬂm
F -

Senolytics improve physical functionand increase  83rd ICREA Colloquium, 2018
lifespaninold age

[ SRR SRS p—r—
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Effect of Plant Ingredient and Diet on Microbiota and
Metabolites

] Ingredientsshot

Antimicrobial substances

* Probiotics produce various antimicrobial acting substances

« Examples: lactic acid, hydrogen peroxide, microcines, deconjugated
bile acids [Oelschlaeger, 2010], bacteriocins [Maqueda et al., 2008]
« Antibiotics also produced by probiotics = reuterin:
* Broad-spectrum antibiotic

* Active against yeast, gram-positive and gram-negative bacteria, fungi, viruses,
protozoa

* Produced by strain ATCC55730 from L. reuteri [Cleusix et al., 2007]

10.01.2024

Probiotic

« Positive effects on health already 100 years ago suggested by Nobel
Prize winner Elie Metchnikoff [Metchnikoff, 2004]

« Definition: “live microorganisms that, when administered in
adequate amounts, confer a health benefit on the host”
[FAO/WHO, 2002]

* Over 8000 research articles published since 2002 = several probiotic
products on the market [Hill et al., 2014]

« Cell components of probiotics able to induce effects in host [Dotan
and Rachmilewitz, 2005] but requirement for survivable cells remains
a crucial factor for efficacy [Ma et al., 2004]

110

Species

* Lactobacilli:
* Present in GIT, oral cavity and vagina of humans [Walter, 2008]
* Widespread use in production and fermentation of foods - ability to convert
hexose sugars to lactic acid > preservation [Fijan, 2014]
« Excellent for use as probiotics: high tolerance to acid and bile, capability to
adhere to intestinal surfaces [Tulumoglu et al., 2013]
« Bifidobacteria:

« First colonizers of the human gut together with lactobacilli [Turroni et al.,
2012]
* Well known for resistance against bile salts [Fijan, 2014]
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Species

« Bacillus species:

* Either spore-forming aerobic or facultative aerobic, gram positive bacteria
* B. subtilis, B. cereus, B. coagulans are members with probiotic characteristics

[Fijan, 2014]
* Eschericha coli Nissle 1917:

* Able to colonize the gut and compete with resident and pathogenic bacteria

through multiple fitness factors [Behnsen et al., 2013]

« Stimulation of epithelial defensin production = restoration of disturbed gut

barrier

+ ,Sealing effect” on tight junctions of enterocytes [Sonnenborn and Schulze,

2009]
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Treatment of acute diarrhea with probiotics — meta-analyses

Figure 10.
Duration of
diarrhea [Salar
etal, 2012]
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Figure 11. Duration of
hospitalization [Salari et al., 2012]
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IFN-y, IL-8,
L1012, TNFa

Calprotectin
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&
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"\ Modulation of
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Tight junctions ~ COX-2
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Figure 2. Various ways of immune modulation by E. coli Nissle 1917
(summary of data from in vitro anzdoiln \]/ivo experiments) [Behnsen et al.,

Probiotics effect the Epigenetic regulation

e
Epigenetic aspects of new probiotic concept - a pilot study

Nina Dkuka !, Vorraa Schih
PrSra—

R

The novel probiotic approach consisting of Lactobacillus plantarum,

isi . boulardii and positive
effect on regulating the expression of certain miRNAs and mRNAs
important for regulating inflammation and adipogenesis, which are
essential for obesity onset and control. , in print

R —
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Pro-, prebiotika und SCFAS ProtQ ILsI

due to their:
pre-and

Butyrate and
to

@i

MASTERARBEIT |
0,34; [0,02 - 0,67]) and an improvement of depression scores (SMD 0,15, [-0,35 - 0,70]
MABT SIS I il or eores ( I )
=157,p=01 i 2
3 well as
dditional
ps
18

AG Hasiberger
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Spores

Probiotics, new ways

Probiotika: Sind tote Bakierien wirksamer als
concept exploratory study lehende?
e i S L Bt .t et e Lo A e e ek b e e e

Commensal Obligate Anserobic Bacteris and
Health: Production, Storage, and Delivery

Strategies
i i 5 i i
fenmginanigcs
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Butyrate production or cross feeding ?

Butyrate-Producing Probiotics Reduce N
Fatty Liver Disease Progression in Rats: New Insight into
the Probiotics for the Gut-Liver Axis

e . Mo i, A A, Mamar T’ oy s

121
Fibers and SCFA
Nerll
pakadimady U e i s U AAIA rallh Afpasia) 'HT(J "Of v-ﬂu'u'm‘
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Prebiotics what is it?

oy Phenolics and
G5 MO XOS (w«umm] (CAnitioties ) ((Vivamins )

Nature Reviews | Gastroentersloay b Heoatoloay

L etal. 2017; 14: 491-502. (CC-BY)
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Fibers and obesity, butyrogenic

124
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Receptors of SCFAs Synbiotics
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Postbiotics

EXPLAINING

W 1 )

TYIES OF

127 128
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Probiotics

Synbiotics

*Bacteriocins (protective compounds that make life hard for
the bad guys)*

*Enzymes (help to digest food, get rid of toxins and assist other
metabolic processes)*

«Vitamins (like the B’s and vitamin K)*

*Amino acids (building blocks of protein)*
*Neurotransmitters (carry messages between the nerves and
brain and can even affect appetite)*

*Immune-signaling compounds (they support the body’s
immune cells)*

*Short-chain fatty acids (created from fiber, they keep the
intestinal lining strong and healthy)*

«Nitric oxide (crucial for cardiovascular health)*

«Organic acids (such as Fulvic and Humic acid. They combine
with minerals, making them easier to absorb and help
maintain the correct pH in the Gl tract)*
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Postbiotic concepts

129

Fermentation between tradition and novel

possibilities

Traditionally

Main categories of criteria
Novel fermented
e ° gt
foods

Fermented Foc

131

130

132

Fermentation spontaneous stater cultures

A Futire Place for Saccharomyces Mixtures and Hybrids in Wine Making

Fermentation of food waste results in usefull
molecules

10.01.2024
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Bioactive plant ingredients, fuctional foods,
sekundaere Pflanzeninhaltsstoffe

Polyphenols

Grupoe Grunbusssere Subsanikdasse Polyphenols '
— Skl e k Polyphenols are molecules chemically
A g [ iy - characterized by the presence of at least one
Phenyleropan-Oerivate aromatic ring with one or more hydroxyl groups

PhliyRios - Pogiotd. Pt attached . Polyphenols are plant secondary

metabolites that are thought to help plants to
survive and proliferate, protecting them against
microbial infections or herbivorous animals, or
luring pollinators . Polyphenols are found in
many medicinal and edible plants which

Iiapreaide Verbindmgen , aktios 1agren” (€)

[r— Terpanoids, Pipketid represent important alimentary sources,
including fruits, vegetables, beverages (such as
Eydla tea and red wine) and extra virgin oil
O, Arisn
Tyresin
Giycin

133 134

Polyphenols and their plant sources, Anthocyans

e ttson s pe— G et s g s G
D T e P S

135 136
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Types and classification of bioactive
compounds from food

Major Food Bioactive Compounds (FBCs) sources
and classification

137

fasting, taken as an example for desired activities

138
Nutraceuticals for aging The best nutraceutical for healthy aging:CR
CoenzymeQ,, | Antioxidants
..\ /-

Prabiotics, | " yugracouticals . ‘
~ Probiotics for Geriatrics -+ Carotenoids
ol L / - o Phytosterols

Glucosamine, \

Collagen,  Omegadfatty  Calcumand  Wheyproteins
Lo - B . |

139

140

Nutraceuticals
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Fasting

« abstain from all/or some kinds of food or drink for a defined
time. Has been implicated in religious cultures through out
the world

* Voluntary in contrast to starvation,

* Hippocrates (460- 370 v.Chr) und Hildegard von Bingen
(1098-1179)

« 20t century: Dr. Buchinger (Witzenhausen 1878-1966),

* CR: fasting, intermitted fasting, alternative day fasting..
without malnutrition

2015, dot. 10,1017/ 2019.3.

T WD S W,
141

Aging/ health are defined by its hallmarks
&

=
oo

£53.10.6,p. 194-1217, 2013, dor 10 1016 0 201305039 The.

T e e TS e SRR
143
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So, can we increase health span by fasting, CR ?

Healthspan Age-Related Disease

Normal Aging
Today

Lifespan
Optimal
Longevity

So what contributes to age related diseases/premature aging

T e e P i) S
142

Fasting mechanisms: AMPK, SIRT, mTOR, p53

(ps3

Glucose
sarvation  Gr.1

i /\.M N7
\ i (e
53 sty ———| | mToR }——vs;nsg.-m ]—
VAT N e
l 9\

LONGEVITY Growth/Aging
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Mechanisms of epigenetic regulation

i s
e i G g
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Epigenetic clock

1

]

i
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The “above genetic”

Impacts transcription
without changing the
sequence of the DNA

originally developed as a
host defense an
protection of the genome
stability

silencing or activate gene
expression

Can be influenced
Alterations have been

associated with different
pathologies

10.01.2024

Histone deacetylases, Sirtuins

[ Histone deacetylases
(HDACs)

enzymes
Tarie 45679 & 17
£E 10

J
T S S W
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The gut microbiome and SCFAs

+ not defined as a hallmark of aging, causal v | s

relationships have been observed between the
microbiome and age

« Firmicutes

+ Inter-individual changes are determined by
genetic, age, diet, health and geographic origin

Composition and diversity declining with age

« Epigenetically active metabolites - SCFAs

+ Target HDACs, GPCRs, used for energy
production

+ declines with aging

* Decline leads to obesity, inflammation, insulin

disease, neurological disorders...

Lo et o D e o P o O fecia o 2010

T S N
148
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Fasting or Fasting mimetics?

CR, Fasting, Intervallfasten 18/6, ketogenesis EETITTTe
= Secondary plant ingredients———— 1! w

- e
= Ketogenic diet
: |
= icoen = P feile ~mE = Cold therapy/ Sauna / / l

L = Fasting mimicking Die ( \ /

~
g ~— — — x = Sport (endurance, 7
i e port (endurance)
i R ouTcone = Metformin /
P B |

Autophazy [

Sirtuine

IS

Fasting mimetics

R e T e e P i S
150

H 7 H H H Case study: comparing Fasting and a
Aging, longevity , big business, science Fasting mimetic sirt-food shot: Microbiota,
epigenetics

il
1

&n&im&nT@hmﬁemawm

pathologies

Gt dub k. osl ekl St o B S Buchinger Fasting < 120 kcal/day Active (N. 131) Placebo (n: 30)
n:22in Pernegg Monastery Intervention 3 months
Feces, blood spots, before and Feces, Blood spots before, after 1,3 month
After the end, first solid feces

3 Illuminia ing, Line 1 ion bisulfite gPCR, HR-MCA,
\/

RNA, MiRNA RT QPCRi
AG. Haslerger 2021
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155

positive correlation of the abundance of butyrate-producing
Bacteroidetes with Mir125, siRT-1 expression, telomere length

AG. Haslerger 2021 153

3M sirt inducing drink increased Actinobacteria.
Firmicutes/Bacteroidetes ratio decreased and correlated with BMI. Only
Fasting increased Butyrate significantly

A Hasloerger 2021 155
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Buchinger fasting resulted in a rise in the distribution of Proteobacteria,

increased microbiota diversity and a significant increase in
Christensenella

154
STUDY SENOLYTICS, SENESCENCE
MARKERS IN BRDU TREATED PRE-
ADIPOCYTES, ADIPOCYTES, 3T3
@
T 8-Gal, senescence
S o
fat droplets
156
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CR, fasting mimetics,

157

159

Resveratrol

Vitro : Vivo

Can resveratrol suppiement change
inflamimatary mediatars? A systematic...

g s et T L M

it 3

158

160

Examples,
Resveratrol
Jaf

Res e

Lo -
s .

s T

vapaze B4 Lz
Resveratrol < N e _I__

Previous studies have demonstrated that resveratrol is well-
absorbed following oral administration, with ~75% of the dose
absorbed. Following absorption, resveratrol undergoes rapid and
extensive metabolism leading to low bioavailability

g s Novel food ?!
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Green tea extract, EGCG, Catechines

Epigallocatechin gallate <

Epigaocatectin galate, also known as
epigatccatectingallate, i the ester of
epigalccatectin and galic ack, and 1 3 type of
catechin. EGCG - e mos! abundant catechin n tes

12 3 polyphencl Lrvder bask: research fos 1t potential
1o affect human healt and cisease. Wikigeda

161

EGCG I

Ieames e cpben s et Research Aricle
e "% 4 GG Prevents High Fat Diet-Induced Changes in Gut
Microbiota, Decreases of DNA Strand Breaks, and Changes

TUIISISISIDDIITID DNA Methylation of D1
- and MLH] in C57BL/6) Male Mice
e By b Tk S e e St
S b o R B oot e ol Moo e’
b B et g St i

it . Henberger

Fiperine entances the isavlbabin of the tes
palyphenot (- )-epigambcatechin--lae i mice

Rescardl Article
Epigallocatechin Gallate Effcctively Affects Sencscence and Anti-
SASP via SIRT3 in 3T3-L1 Preadipocytes in Comparison with
Other Bioactive Substances

Stephasic Lilfa? Plis Obleaburs’ Amgeiks Puistoce! Lus Dewald ! Marisss Lo
Bl Mippe? Ovie Sty and A Hastberger '
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Egcg Effectively reduce Senescence (p21) and SASP
EGCG, spermidine, resveratrol, anthocyans stimulate SIRT3

2024 AG Haslberger
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Gallic acid

Astaxanthin

Gallic acid, a common dietary phenolic protects against high fat diet
induced DNA damage

e Mg -l MY R o) bt Hasiges
Tt s —r——
ey

HO .
= Astaxanthin <
Gallic acid < Chemical compound
o i oo e c 1 Incluing ety supplement and food dye, 1 belongs
Dot outuugn, sk, A gl I s, to 3 larger class of chemical compounds known as
acaby brown owhig 1o pertel oucatn

terpenes bull from fve carbon precursors,
isopenteny! diphosphate, and dimethyially!
diphosphate. Wikipeda
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Quercetin

Quercesn s a an Ravono rom the Savonckd Group

ots o quercetin Wiigedo

167 168
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ein natilrlicher, orangeroter Farbstoff. Er z3hit zu den
Carotinoid gesagtzu
Das sind farbige Inhaltsstoffe bestimmter Pflanzen. Es wurde friher
auch als Hamatochrom bezeichnet (von altgriechisch , haima* fir ,Blut”
und ,chroma* fir , Farbe"). Die Substanz wird hauptsachlich von

i e d luvialis), aber auch
der roten Hefe Phaffia rhodozyma und dem Bakterium Paracoccus
carotinifaciens gebildet.1

Astaxanthin dient der Alge als natiirlicher UV-Schutz und als Molekiil
2ur N i Um unter schwi i

tarker Wassi r u
iberleben, stellt sie ihre Stoffwechselvorgange ein und bildet zum
Schutz eine blutrote Zyste, deren Pigmente aus Astaxanthin bestehen.2

Das Carotinoid ist nicht nur im Plank! halten, sondern
gelangt iiber die Nahrungskette in das Tierreich. Wassertiere wie Lachs,
Garnelen, Forellen, Krill oder Krebse, aber auch Flamingos fressen die
Mikroalge. Sie erhalten durch Astaxanthin ihre rétliche Farbung und
schiitzen sich damit ebenfalls vor den schadlichen Auswirkungen von
UV-Licht und aggressiven Sauerstoffradikalen.3 Der Nahrstoff ist auch
ein wichtiger Zusatz in Futtermitteln und hilft bei der gesunden
Aufzucht von Jungfischen.4

Quercerin Benefits Adcitionsl Informatizn

Aimondsasdainer com
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Phloretin

169

Phloretin <

Phicretns 5 3 oPyerocnaone, 3 tye of ratest
e, & can be lound in apple oe eaves e
Manchusian sprica. Vikpeda

Fisetin

Zusammenfassend lasst sich sagen, dass sowohl durch
naturtriiben Apfelsaft als auch
durch Apfelsaftextraktim ApcMin/+ Maus

Modell eine i der Anzahl an
Ad im Dinndarm werden
konnte

171

Food & P rovaL soceTy
Function s OF CHEMISTAY

PAPER -
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extensive interindividual variability exists in the
excretion of phloretin phase-Il conjugates
following consumption of

apple snacks, which could be related to oral
microbiota phloridzin-hydrolysing activity, lactase

Sommaes human inter-indivi h trait or the to
hloretin metabolites in urine after: e N .
e e B S o7 200 which the subject belongs. There were
+ This study aimed to assess the inter-individual variation in inconsistent effects on ial serum
glucose concentrations but there was a tendency

phloretin absorption and metabolism
and to seek possible phloretin metabotypes following apple
snack consumption. Methods: The excreted

phloretin metabolites in 24 h urine samples were determined
by UPLC-MS/MSin 62 volunteers after

acute and sustained (6 weeks) interventions in a randomized
and parallel study with a daily supplementation of 80 g of a
low-phloretin (39.5 umol) or a high-phloretin (103 umol)
freeze-dried apple snacks
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Curcumin

6.
%

Curcumin <

172

for decreases to be associated with
higher excretion of phloretin phase-Il conjugates.

Biological Effects of

hance

En
wound healing

Immunomadulatory



Berberin, Berberitze

173

Spermidin

Spermidine (Spermidin) <

175
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Anthocyans

D] oo HEALTH BENEFITS.OF

anthocyanins

= R B
« boost immune system SRES: "
« improve brain functions  « ekderberry
A * prevent cancer development 1 Sk mulberry
£ , « antinflammatory « ranberry
Anthocyanin < « protect from diseases B kreyvery
e componra « fight viruses s bedaery
* balance blood sugar = od onion
Ay e el sk vl g < malntanheshthy welght - redcoiuee
” « fight free radicals jack

* support heart health

174

Spermidin mechanisms

Molecular and cellular mechanisms of spermidine in age-related diseas
es. Spermidine is an inducer of autophagy, which is the main mechanis
m of anti-aging. First, spermidine triggers autophagy by modulating th
e expressions of Atg genes. Second, it regulates transcription factor elF
5A to promote the synthesis of transcription factor TFEB. Third, sperm
idine inhibi ion of Atg ge
nes and indirectly stimulates deacetylation of tubulin due to inhibitio
n of aTAT1. Besides, spermidine exerts potent anti-nflammatory roles b
v h as ROS, NF-kB,
1L-1B and IL-18. Moreover, it is involved in regulation of cell proliferatio
n, differentiation, senescence, apoptosis and necrosis, ultimately pro
moting cell growth and inhibiting cell death.

As an anti-aging agent, spermidine suppresses histone acetylation. Mor
eover, spermidine regulates lipid metabolism. On the one hand, it prom
D I re————— otes the differentiation of preadipocytes into mature adipocytes. On th
e other hand, it alters lipid profile, modulates lipogenic gene expression
s, and represses lipid accumulation. Furthermore, spermidine can delay
aging through specific signaling pathways, such as SIRT1/PGC-1a, insuli
n/ IGF, AMPK-FOX03a, and CK2/MAPK signaling pathways.

176
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Fishoil, EPA, DHA

Fish oil

177

Systemic
inflammation

Stkness behavior -
Lt = somsprii s A\
~ %, Gl symptoms

Discussed activities of nutraceuticals along the
hallmarks of aging, facts, hypothesis, fiction ?

Anti oxydative
inflammation
Telomers
Autophagy
Senolytic

Immune senescence
Anti bacterial
AGING

179

neuroinflammation

Mitochondria

Anti viral

Apoptose
DNa repair R
Nuro infl @

Epigenetic acti
pigenetic active ’/’ 3

t"!%’

A\ 4

180

Fishoil Il

ROS and antioxydative activities

Conclusion

10.01.2024
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Antioxydants Ros, stress impairs all mechanisms of the
epigenetic machinery - > aging

250 pumany 1
400 (rumany* wearg Mo ey
- [y A st
8 (i -.«\\ I/"‘"‘ Promotor CpG
1,800 e — methylation
carvaene: D51 e ros v
[— = R—— S truman, stal cactencias by

Toosphess (iamn B} | Lid 50 frman

Wik icomnme ©) | Ligd 200 Prmen’ L Histones
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Superaxide Peraxidnses ' DNA - packaging
_ dismutase catalase
0, — 0 —% H0, ——H,0 mrEmm
Oxygen Superoxide Hydrogen Water Non-coding
peroxide miRNAS
‘ - ‘ |
Enzymatic pathway for detoxification of reactive oxygen species [
202 AG Hastberger

181 182

Stress and MitOrmesis  womssssus s s wrnersvey Antioxydants, mithormesis
aggressive free radicals of oxygen,” said senior co-author Professor
Michael Ristow, a researcher in the Department of Health Sciences.
and Technology at ETH Zurich and the Department of Human
“Until now, it was assumed that these catechins neutralize free
Pone otect Negme stet “One source of axygen free radicals is metabolism; for example, when Antioxidants

Hormetic Zone.

produce energy.”
“We took a coser look at how catechins act n the nematode
Dose worm Caenorhabalitis elegans and came toa different, seemingly
e paradoical conclusion: rather than suppressing oxidative stress,
e green tea catechins promote it
In their experiments, the researchers found that applying the green
tea catechins EGCG and ECG at a low dose extends the liespan
of Caenorhabdits elegans.
The long-term effects also included reduced fat content in the
nematodes ater 5 days of catechin treatment.
“ECG and EGCG initilly increase oxidative stress n the short term,
but that this has the subsequent effect of increasing the defensive
capabiltes of the cells and the organism” they explained.

)
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Figure 11, Mithormesis Theoeetcal curve showing borw lorw doses of  siesscr
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Novel foods, functional foods and epigenetics

DNA, CpG methylation
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Best marker for aging: The epigenetic clock (Horvath) . .
evaluates the biological age, accelerated or decelerated, Effects on histones, chromation
healthy aging ( CpG methylation of 100s of genes )
Fo pmemmsonst
Pince . Efcof epgaonc v plitingrocs s s, e,
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Epigenetic miRNAs: food borne, marker
for mechanisms, phenotypes, disorders

Sirtuins

RO e s on

2000 AG Hasiberger 1%0

189 190
Mi RNAS. non coding RNAs Epigenetics regulates aging mechanisms involved in
’ telomere attrition, mitochondrial functions, autophagy,
i B 1.S./inflammation, senescence and DNA-repair
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Figure 9. Polyphenols and ncRNAs s 192
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Polyphenols and Inflammation mechanisms

193

Polyphenols and NRF2

The nuclear factor erythroid 2-related factor 2 (Nrf2)is an emerging regulator of cellular resistance to
oxidants. Nrf2 controls the basal and induced expression of an array of antioxidant response element—
dependent genes to regulate the physiological and pathophysiological outcomes of oxidant exposure.

195

& aadatie stress
b -ua and
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Polyphenol effects inflammation:

mmm
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NRF2 agonists, antiagonists
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Neuro- inflammation

Spermidine mechanisms

Figure 1. Microghal cells oo ciflienty depurcing vgon ype s intemay of actvabion
e 17

Molecular and cellular D

nein

- Spermidine is an inducer of autophagy, which is the main mechanism of
anti-aging. First, spermidine trig v i
ssions of Atg gene: nd, it regulate elF5Atopr
ynthesi ipti “TFEB. Third, spermidine inhi
bits EP300, which in

1.8
esides, spermidine exerts potent anti-inflammatory roles by suppressing
of multiple inflammatory cytokines, such as ROS, NF-kB, IL-18 and IL-18
- Moreover, it is involved in regulation of cell proliferation, differentiatio
n, senescence, apoptosisand necrosis, ultimately promoting cell growth
and inhibiting cell death.

As an anti-aging agent, spermidine suppresses histone acetylation. More
over, spermidine regulates lipid metabolism. On the one hand, it promot

esthe iation of preadi into i Onthe ot
her hand, it aters lipid profile, modulates lipogenic gene expressions, an

d represses lipid accumulation. Furthermore, spermidine can delay aging
through specific signaling pathways, such s SIRT1/PGC-1a, insulin/ IGF, A
MPK-FOX03a, and CK2/MAPK signaling pathways.
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Polyphenols, spermidin and microglia

Speemidine mechanisms. by

Autophagy and
imer’s Disease:

e e e et 8 s

Polyphenols and mitochondria, the oldest theory of aging
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Mitochondria directed EGCG protects from H202 induced cell apoptosis Telomer attrition

iphenylphosphonium ion onto it usin diferet lnkers.

201 202

Polyphenols in the regulation of telomerase,
Telomers, telomerase
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Autophagy, apoptosis
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EGCG telomerase, cmyc, hTERT
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Apoptosis, p53 and polyphenols
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Senescence and polyphenols

PLOS ONE

Green Tea Palyphenals Induce pS3-Degendent and ps3-
Independent Apl:ﬂllﬂs in Prostate Cancer Cells through
Twa Distinet Mechanisrms

209 210

Senolytics between rejuvention of tissues and
Polyphenols and senescence .
cancer prevention

fon
Natural Polyphenols Targeting Senescence: A Novel
Prevention and Therapy Strategy for Cancer

“Yan B, fustong Wi, Changshen 2299 and Guorong £

D (C2)
* Curmsgomderee 700mi b e 5551 M1 | Rosvecatrol |
Moo 3 vcrmber 315 At 7 armary Y50 blnben 3 ey 330 @ .

j
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Quecetin, senolytics and markets millio $
markets

[,

Effect of EGCG consumption on innate immune functions.
Animals were divided into four control groups and four EGCG
fed groups, and h from control and EGCG

iths of feeding til 18
s of (A) IL-1 (B) TNF-a.

Immuno senescence and nutraceuticals
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Aging DNA-damage response, DNA-
repair, Epigenetics, Polyphenols

2024

216

Misigation of
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MGMT and MLH1 DNA repair enymes and promotor methylation, EGCG
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. v Resveratrol
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Mouse study: EGCG reduced high fat diet
induced strandbreaks, DNmt1, comet assay

219
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Epigenetics regulates DNA repair
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Aging, ageotypes and prevention

220
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RNA and Corona viruses

Anti bacterial polyphenols

Abbrey: Acoession Length Base composition

RS coronavirus Urkan| SARS AY278741 29727 10.28, 0.20, 0.21, 0.31)
Avian infectious bronchilis vins BV NC_001451.1 27608 10.29,0.16, 0.22,0.33)
“Bavine coronavirs BCaV NC0030:5,1 31,028 (027,015 0.22,0.35)
Human coronavirus 229 HEoW NCO02665.1 27317 (027, 0.17.0.22,0.35)
Muring hepaliis virus. MHY NC_001846 31,357 1026, 0.16,0.24, 0,32
Porcing epademic diartea vinus FEDY NCO0M36.1 28033 (0.25,0.19.0.23,0.33)
Transmissible gastroenteritss vinss eV NC_002306.2 28588 1028, 017,021,033}
Rubella virus RV NC_001545.1 9.755
Equine arterti. virus. EAV NC_002532.2 12704
Rabies virus. RV NC_001542.1 11,932
Human immunodeficiency virus 1 HIV-A HC.001802.1 9.181

Antiviral nutraceuticals
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Covid , SARS-2 Strategies

Targeting cellular Targeting viral RNA-
signaling pathways dependent RNA
polymerase

8locking Virus
Various antiviral

Cell Entry
mechanisms
Interfering with
the endocytic Vaccines
pathway
Blocking polyprotein
posttransiational Modulation of
processing the immune
defense

Oligonucleotide and  sypplements and
gene therapy nutraceutical

225 226

Nutraceuticals, epigenetics and inhibition of

RNA viruses Conclusions i oy e

Schematic prasentation of virus entry and action

:&:-’x:::’wa In conclusion fasting and to some
freizind tacman T extend fasting mimetics result in
L R beneficial modulation of microbiota (
e.g diversity, SCFA, BHP) and
metabolism ( e.g SIRTS, mtDNA,
telomer length )

W3 iowbi

Hostcell

Microbiota structure seems to
e interfere with the expression of

Sirtuins and metabolism relevant
miRNAs

227 228

AG. Haslerger 2021
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The EFSA ANS Panel was asked to provide a scientific opinion on the safety of green tea catechins
from dietary sources including preparations such as food supplements and infusions. Green teais
produced from the leaves of C (L) Kuntze, without which prevents
the oxidation of polyphenolic components. Most of the polyphenols in green tea are catechins.

Physiological effects of epigallocatechin-3-gallate
(EGCG) on energy expenditure for prospective fat
ation in humans: A systemalic review and meta-

The Panel considered the possible association between the consumption of (-)-epigallocatechin- analysis

3-gallate (EGCG), the most relevant catechin in green tea, and hepatotoxicity. This scientific

opinion is based on published scientific

literature, including interventional studies, monographs

and reports by national and international authorities and data received following a public ‘Call for
data’. The mean daily intake of EGCG resulting from the consumption of green tea infusions
ranges from 90 to 300 mg/day while exposure by high-level consumers is estimated to be up to
866 g EGCG/day, in the adult population in the EU. Food supplements containing green tea
catechins provide a daily dose of EGCG in the range of 5-1,000 mg/day, for adult population. The
Panel concluded that catechins from green tea infusion, prepared in a traditional way, and
reconstituted drinks with an equivalent composition to traditional green tea infusions, are in
general considered to be safe according to the presumption of safety approach provided the
intake corresponds to reported intakes in European Member States. However, rare cases of liver
injury have been reported after consumption of green tea infusions, most probably due to an
idiosyncratic reaction. Based on the available data on the potential adverse effects of green tea
catechins on the liver, the Panel concluded that there is evidence from interventional clinical
trials that intake of doses equal or above 800 mg EGCG/day taken as a food supplement has been

shown to induce. ase of serum

in treated subjects

compared to control.

229

231

Novel Protein Sources

Protein-energy malnutrition is a global challenge that demands
urgent attention, especially with the increasing population
growth and unmatched food security plans. One strategy s to
expand the list of protein sources, such as neglected and
underutilized crops, with high protein content. A good number
of plant proteins, in addition to their nutritional benefits, exert
therapeutic properties

230

232

Green tea catechins (GTCs) are known to improve fat oxidation (FOX) during fasted, rested and exercise conditions
wherein epigallocatechin-3-gallate (EGCG) is thought to be the most pharmacologically active and has been studied
extensively. From the available data of randomized controled trials (RCTS) on EGCG, we carried out a systematic review
an Whether EGC ion indeed expend\ture (€€) and promote FOX. A
systematic review of the ducted using electronic , Embase, Cochrane Library,
CINAHL, JICST, JSTPLUS, and JMEDPLUS and others) and eight RCTs were included. RCTswere reviewed using Preferred
Reporting Items for Systematic Reviews and Meta- Analysesgmde\mes and methodological quality was assessed. After
data extraction, results were fixed- and d expressed to quantify the
relationship between the dose of EGCG for respiratory quotient (RQ), EE and rate of FOX to compare the EGCG and
placebo treatments. The meta-analysis results of verities of studies in terms of dose and length of duration revealed that
£GCG supplementation provided significant mean difference (MD) when compared with placebo for RQ [MD: -0.02; 95%
confidence intervals (95% Cl), -0.04 to 0.00; 12=67%; P=.01] and EE [MD: 158.05 kJ/day; 95% CI, 4.72 to 311.38;12=0%;
P=.04] in fixed-effect approach. Changes in FOX did not reach the level of statistical significance. Meta-analyses of EGCG
influence on the body mass index, waist circumference and total body fat mass (TBFM) were also examined and their
impact on the promotion of FOXis reported. Effect of EGCG doses was also systematically reviewed. Finding showed that
EGCG intake moderately accelerates EE and reduces RQ. The analyses revealed that the EGCG resulted in difference in RQ
and EE but the effect on the other measures of energy metabolism was relatively mild. Possibly, EGCG alone has the
potential to increase metabolic rate at 300 mg dose. Collectively, the outcome supports the findings that EGCG has an
effect on metabolic parameters. However, the large prospective trials are needed to confirm the findings.

Novel protein sources, meat replica
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Proteins from microorganisms, single-cell

proteins (SCPs)

233

235

A mega market
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Single cell proteins

* The term single cell protein was introduced in the 1960s to describe protein-rich
foods manufactured from yeasts that served as dietary supplements for livestock
and humans.

* The production and utilization of microbial biomass as a source of food proteins
gained particular intercst as an alternative source for proteins of agricultural
origin due to its high content of protein.

* Algae as a source of SCP is a term which refers to either microscopic single-cell
true algae or prokaryotic cyanobacteria, and their growth is based on use of
carbon dioxide and light energy.

+ Quorn is produced from a multi-cellular, filamentous fungus, the term single
cell protein is inaccurate and mycoprotein is the preferred name.

« Mycoprotein is a form of single-cell protein, also known as fungal protein
“Protein derived from fungi, especially as produced for human consumption.

234

Single cell proteins , fermentation, ( often ) using waste
materials )

Production of Single Cell Protein

o subsivato woukd o tha olowhg b
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Protein ( and other goodies) from algae

237

Microalgae as a novel food
Potential and legal framework

Termke . Pase, Pogay G Baue, Claucka Wicek

ALGAL PROTEINS AS
ALTERNATIVE PROTEINS

Spirulina is promoted mainly for its protein and
vitamin B12 content. Tablets of dried spirulina have
a vitamin B12 content of 120-240 ug/100g,

although 83% s in the form of non-bioavailable

239

in B12 [17]. The protein content in
spirulina is around 50-60% of the dry mass with a
biological value of 50-70 [18]. However, even
i to now have major
potential. For instance, not only does the dry mass
of Phaeodactylum tricornutum contain 1.7-5.0% of
i id (EPA) [29)], it al
the carotenoid fucoxanthin

Algae as human food

 Alga bave e usda o o eusadsof yers n o s o e
workd

*+ The ms commaly consumed maero shga: include the
Ked g

Goodies from algae

B-carotene

(Feed supplement)|
Vidalol A& B

(Bactericidial and

antlinflammatory)

Carotenoids
(Feed additive)

w

« * Domolc and Kainic

acid
(Neuroexcitory)
Whole
(Food)

Polyunsaturated
fatty acids

Phycocyanin (Supplements)

(Cosmetics)

Anti cer
(Pharmaceuticals)

240
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Astaxanthinis produced naturally in the
freshwater microalgae Haematococcus
pluvialis and the yeast fungus
Xanthophyllomyces dendrorhous
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Plant protein sources, non-conventional extraction

techniques (NCE)

Catmerraae

241

Plant-based proteins

* Made from soy, peas, lentils, wheat,

or other proteins mixed with
ingredients such as oils

« Binding agents such as methylcellulose

may be added

* May be called “meat analogues”,

“veggie burgers”
* Some products have been

formulated to “bleed” like meat
 Impossible™ burger uses genetically

engineered soy leghemoglobin
« Beyond Meat® uses beet juice

243

[y

Plant-Based Pro

244

Plant protein sources, methods

242

Plant-based proteins- 2

Regulation: FDA regulates
« Daily regulation not required
« Food processors must have risk-based preventive food safety system in place

« Discussion in many states and federal level on what can be called a “burger”,
“sausage”, “meat” or similar terms

EU Novel food ?

10.01.2024
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Plant-based proteins- 3

* Food safety considerations: consumers with allergies to
wheat, soy, etc should check label
« Cook to 165F, use same good practices as with meat
* Marketplace status: Available in many restaurants and
grocery stores =

245 246

Further nutrition considerations

* Noted nutrients likely lacking in most beef replacements and meat
replacements include:
* Monounsaturated fatty acids
+ Vitamins Bs (niacin), Bi*
* Zinc
* Choline
* Selenium
*Lack of By, represents a well-known and potentially serious limitation of plant
based diets

247 248

Plant-based proteins- nutrition
comparison

« Slightly different than meat

Table 1. Nutritional comparison of a regular Whopper®
ta an Impossible"Whopper* (patty only)

Regular Impossible

Whopper'  Whopper”
Calories [Kcal) 20 210
Fatig) 8 12
Saturated Fat (g) 8 7
Trans Fat (g) 15 0
Chalesteral (mg) 80 0
Sodium (mg) 230 330
Carbohydrates (g) 0 ]
Fiber (g) o 2
Sugar (g) o 1
Protein (g 20 1”7

Cultured meat is coming

-t

* NOT currently available for many consumers
* Not currently produced on large scale

* Grown in laboratories from animal cells in culture medium
* Grown on an edible non-meat scaffold that holds cells in position

”ou

* May be called “cultured protein”, “clean meat”, “lab-grown
meat”, “in vitro meat”, others

10.01.2024
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Cultured meat, production

There are three
stages in the
production of

cultured meat.
1. Selection of
starter cells,

2. Treatment of

growth
3. Scaffolding,

249

3D printing ?

* Additive manufacturing:

An Israeli company Meatech proposes to use 3 dimensional printing
techniques to improve the texture of cultured meat.

« Sacffold based production technique can be only appropriately used
in boneless or ground meats.

* End result of this process would be meat for hamburger and
sausages.

251

250
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Cells, media, scaffolds (Gerust)

+ To collect cells that have rapid rate of proliferation.
+ Stem cells doss not develop toward a specific kind of cells. So cells such as myosatellite and myoblast cells
sed.

« Because the cells will helps in producing a structural cells.
« Cells are then treated by applying a solution that promotes tissue growth known as growth medium.

+ Medium should contain necessary nutrients and appropriate quantities of growth factor.
+ Then they are placed in a bioreactor which is able to supply the cells with energetic requirements.

* To cultured 3 dimensional meat, the cells are grown on scaffold.
* The idea scaflo\d‘is edible so meat does not have to be removed and periodically moves to stretchthe
le.

developing muscl

« Scaffold must maintainflexibility in order to not detach from developing myotubes.
« Scaffold d must allow vasucularization  creation of blood vessel) in order to develop normal muscle tissue.

Alternative proteins EU Novel Food law and
FDA

The Novel Food Regulation focuses on the nutritional and

Highlights food safety concerns with human foodstuffs, and in

* U feod low impacts the transformative potensial of lternative

microbial proteins the main food safety concerns are the

proteins. high RNA content, toxic metabolites and contamination of

+ Insects amd cultured meat are pavel foods; several mic

the microbial cultures with other microorganisms (Ritala et

and macrualgae ae nat. al, 2017).T

+ The GM Food Regul
dited foods

The biomass produced by cellular agriculture may be
harvested and processed for food as such, o its proteins
may be extracted to produce a pure protein isolate.

wlies to 4l genetically modilied ar

+ The names of vegan products have caused controversy.

+ “The principles of nen-discrimination and propartianality are
imparcant for Birness

252

Protein extraction may cause significant changes to the
nutritional content of the raw materialand the resulting
protein isolate may thus be considered a novel food,
although the production organisms itself would not fall
under Novel Food Regulation (Regulation (EU) 2015/2283
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= == Proteins from arthropods, insects

e s

= FE

253 254

Insekten als Lebensmittel Gesundheitliche Vorteile von Insekten
* in Gber 200 Landern als Lebensmittel verzehrt . . I )

« vergleichbare Nahrstoffgehalte wie Fleisch und Fisch
* v.a. in Asien, Afrika, Lateinamerika m,

v S * hohe Gehalte an: 'H ""'M
* in Kenia und Thailand )P‘ 2= ” j * essentielle Aminosiure i = =
-> Massenziichtungen b ? N ::”ha ';fta;:“ue"fesamgte" Fettsauren

? k ~ * Mineralstoffen: Kupfer, Eisen, Magnesium, h “‘*““h

. . " o . Mangan, Phosphor, Selen und Zink ] e
« in westlichen Landern Sdugetiere als & P

Hauptproteinquelle -> kaum Insektenverzehr

SKATAPULT s

[Garino et al., 2019)
[FAO, 2013]
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Insekten
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Aminoséurespektren verzehrter Insekten
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[BfR, 2016]

Main problem allergy in all novel protein
sources

Joint FAOIWHO Expert Consultation on

January, 2001

bR ey databases (PIR, SwissProl snd TIEMBL)
ot he 3 5cd SeqUAnC of et SIGIGers o WP I
These delabases are currently nol uly up-
to-date. A specisized shergen dalabsse & under consiruclion.

cr et the expressed ool anda sron argen o2
Can o Taan s oo prto st detabases) has o bo considered (-
1) move than 35% Kentky 1 the s\

‘sutatl

For i sied
Pk ke &t m,mm%

+ fayor o derul scores equal or excaeds 35%. i s considered 10
Ssncan bomology wini i conled of s sssessmert
zesnce rosaigie o

e oo has been
S (Gebtn, 1355, Canca 15380

I Allergenicity of Foods Derived from Biotechnology,

258

260

Okologische und 6konomische Vorteile

« geringer Futter und Wasserverbrauch
-> effizientere Futterverwerter

-> 2kg Futter 2 1kg Insektenmasse
-> 8kg Futter 2 1kg Rindermasse

« weniger Landverbrauch
 geringer Treibhausemissionen

* Zucht auch mit geringen Ressourcenaufwand maglich
->auch fir Schwellen- und Entwicklungsléander

[FAO, 2013]

Risiko allergenes Potential

« direkte Allergie bei Mehlwiirmern und Seidenraupe

. st . o " .

Argininkinasen der Insekten

->bei Mehlwarmern, Grillen, Grashiipfer, Motte, Termiten, Schabe

Vorkommen:
« 7,6%allergische Reaktionen
« davon 18%anaphylaktischer Schock

Symptome:

Hautreaktionen (Rétung, Urticaria), GI-Probleme Diarrhoe),

in und

Stérungen (Asthma, Dyspnoe)

[De Gier & Verhoeckx, 2018]

10.01.2024
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Risikoanalyse-System allergenes Potential

* Verhinderung einer Ubertragung von ol —
allergenen Material auf andere

Lebensmittel

-> Schutz von Allergikern

« Stellung eines Novel Food- Antrags
-> Beweis, dass kein allergenes Protein in Lebensmittel enthalten
-> Vergleich der AS-Sequenz mit Sequenz von allergenen Proteinen

[Garino et al., 2019]

261

Risiko: biologische und chemische Gefahren

Biologische Gefahren

i Abhingig von:
pathogene Bakterien ) « Spezifische Produktionsmethoden
* Mykotoxin-produzierende Pilze + Substratverwendung
* Parasiten

: * Phase der Ernte
Vlre_n. . . * Insektenspezies
* Antibiotika resistente Gene + Verarbeitungsmethoden
Chemische Gefahren

* Schwermetalle
* toxisch-chemische Verbindungen

[Garino et al., 2019]
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Risikoanalyse-System Allergene
(Mehlwiirmer)

1. stufe: Gefahrenidentifikation
- i i durch H Inhalation oder Verdauung

>
-> IgE-Korper Produktion

2. Stufe: Gefahrencharakterisierung:
-> Bestimmung Grenzwert-Dosis filr allergische Reaktion (durch klinische Studie)
-> Effektive Dosis (5%, 10%, 50%)

3. Stufe: Aufnahme Beurteilung:

-> Menge von konsumierten Produkt

-> Konzentration Allergen in Produkt
> inli it, dass Produkt wird
-> Charakterisierung und Pravalenz von Klinischen Subgruppen

4. Stufe: Risiko Charakterisierung
-> Charakterisierung des Risikos bei verschiedenen Leveln von Allergenen
-> Entwicklung eines sicheren Grenzwertes fiir allergene LM
[Garino et al,, 2019]

gesetzliche Regelungen

. EU I(Rjegulation 2015/2283: Insektenbasierte Lebensmittel gehéren zu Novel
00!

* EU Regulation 2017/893: Liste mit 7 erlaubten Insektenspezies

* Hermetia llucens (Soldatenfliege)
Musca domestica (Stubenfliege)
Tenebrio molitor (Mehlkéfer)

Acheta domesticus (Hausgrille)
Gryllodes sigillatus (Kurzfligelgrille)
Gryllus assimilis (Steppengrille)
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Nachweismethode Insekten NANO particles, nutrition and foods

NMMs clasuifcation based on dimensianabity

™Y 5
: Nanoparticles o n
chowen, wiees, sk

« Fiir Gen-ldentifikation CO1-Gen verwendet
-> Cytochrom C Oxidase 1-Gen in Mitochondrien
aller Tierarten nanoparticle (coliold,  gand
W B Moy W Gows Covmnt  Apas v =
~veto  © =

* CO01-Gensequenz bei allen Spezies unterschiedlich

* je naher verwandt, desto dhnlicher o w o e e e w s e
Tematars 1 T T T T T T W
[ open f
. erlaubter Ins ies in D ,Barcode of Life OB oo pohimapendinia %"M
Data System (BOLD)” gespeichert lntes | weight ratio e P
s Many nanomaterials
o -~/
= Nachweis durch Vergleich Gensequenz von Probe m:_“l"m":"""""‘ ﬁ/,
mit Datenbank S

(Garino et al, 2019] having optical and electronic properties that differ from larger particles due to
quantum mechanics
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o\ A Targeted drug delivery, Gene Catalytic activity, Removal of
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Application of |
Nanotechnology
in Food Industry

269

Methods Nano

Nanotechnique  Characteristi foature Examples Reference.
Edblecoatrgs 1o presenve the quaty o el
storsge. rencerystal

Critosananceics costings
Critosan im wih nano-50;
Agpnarysonyma narclamnats cosngs

Hydoges B o capsas, protoct
@xme ervirorrmonts, and to dehve ther n reporse
0 ermrormmental st such s pH and terperature

Pormmic mcskes  Sokbes waler-nechioks compounds e PEO-b-PCL joohettyene gyccliicok-pocaprotscionsi]
ydroghotic ntaccs. g schioity, ow foxicly o

0 Groster

actatons sepsaton
0 Higher cpnca caty; and, () hcreased cral
bomalsoity

Lposomes c

1csn wetickes
o Myhophaic melkcuks foortaned witin the blae)
o PyopE meso o Contaned e QRO

vorganc NPs They dessay good encapaution copabity and e Mescporous skca nanapaticas
g surfaces akow cortroted hnctoratzstin

271

270

272

Nano and nutrition

Better traceability and

Enhanced nutritional value

safety of food products

Nanotechnology
in food industry

Improved tastes,

Nanoparticles: Delivery, stability, release

Microgets

Reduction in the amount of

fat, salt, sugar, and
preservatives

NANOSCALE

DELIVERY SYSTEMS

@

Filted
Microgels

Maliple
Enmalsions

flavors and textures
of food products

Maintenance
of food quality

Colloidasames
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Nano carriers

Nano sensors
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Nano and nutraceuticals
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Gold nanoparticles, GNPs
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Supplements, NF, functional foods
EFSA

Dietary

Novel food b
efsam
Tanctiond 10005 have been Sther

Functional
food

Nutraceuticals, Botanicals
Foods for special medical purposes

277

279

Safe level

Setting the “safe level”

As part of its safety evaluations of food additives EFSA seeks to establish, when
possible (e.g. when sufficient i ionis available), an

Daily Intake (ADI) for each substance.

The ADI is the amount of a substance that people can consume on a daily basis during their whole life
without any appreciable health risk. ADIs are usually expressed in mg per kg of body weight per day
(mg/kg bw/day). The ADI can applyto a specific additive or a group of additives with similar properties.
When i additives, EFSA may either confirm or amend an existing ADI

following review of all available evidence.

When there are insufficient data for establishing an ADI, a margin of safety may be calculated to

determine whether estimated exposure might be of potential concern.

In other cases, for example, for substances that are already presentin the body or regular components of
the diet or that did not indicate adverse effects in animal studies, there is no need to set an ADI.

Supplements,Food improvements

FOOD IMPROVEMENT AGENTS

Additives
Enzymes E r
agents
W Why add food additives, enzymes and flavourings to foad?
e + Among thers, feod addtives preserve, colour and sbilise food durng its producrion,

packaging o storage.

Commen Authorisation Procedure
* Enzymes how

stage of the. n

278

wersam

Supplements, EU
upper intake levels

Food supplements

280

Food Improvement Agents

biochemical setions which serve technalogicsl purpases at any

-

At - W - T e - Ntire Ahtirs < g - Coven
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Supplements
Intake
levels

281

Foods for
special
medical
purposes

~ efsam

e coute o Article 3 o€ Regulati (L) No 603 3013
LN pe——

283

wefsam - @ Qe
R N T

Sclentific and technics! guidance on foods for
special medical purposes in the context of Article 3
of Regulation (EU) No 609/2013

et <o 000

ZJOURNAL
R

Botanicals EU

Botanicals

282

Functional foods (non specifically regulated in EU)

v

b INT DUCTIC

\ 3 N

* Functional foods are defined as “any food and food
ingredients that may provide health benefit beyond
the traditional nutrition that it contains”.

« Japan was the first country to recognize functional

foods as a separate category when in 1991 it

introduced the FOSHU (Foods for Specific Health

Use) system to evaluate health claims.

FSSAl issues Gazette notification for regulations on

Nutraceuticals, Functional Foods, Novel Foods and

others on 23 December 2016.

284
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Nutraceuticals,
Botanicals , EU

P e 0131651281

SCIENTIFIC REPORT OF EFSA.

food supplemesty’
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Example EGCG

Green tea is produced from the leaves of Camellia sinensis (L.) Kuntze, without fermentation, which prevents
the oxidation of polyphenolic componen\s Most of the polyphenols in green tea are catechins.
The Panel the p betweenthe llate
(EGCG), the most relevant catechln ingreentea, and hepalo(oxlc\ty This sclenllflc opinionis based on
published scientific literatur and reports by national and
international authorities and data received followmg a publlc ‘Call for data’.
The mean dally intake of EGCG resultlng from the consumptlon of green tea infusions ranges from 90 to 300
mg/day o] by high: is to be up to 866 mg EGCG/day, in the adult
inthe EU. Food green tea catechins provide a daily dose of EGCG in the
range of 5-1,000 mg/day, for adult population. The Panel concluded that catechlns from green tea infusion,
preparedin a traditional way, and ituted drinks with an equi to traditional green tea
infusions, are in general i to be safe ing to the p f safety approach provided the
intake corresponds to reported intakes in European MemberStates However, rare cases of ||ver |n|ury have
been reported after consumption of green tea infusions, most pi ly to Based
on the available data on the potential ad ff f green tea catechins on Ihe liver, the Panel concluded
that there is evidence from interventional clinical trials that intake of doses equal or above 800 mg EGCG/day
taken as a food supplement has been shown to induce a statistically significantincrease of serum
transaminases in treated subjects comparedto control.

287

Example, botanical
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TIETITITIR T

New EU legiskatson restricts the amount of green tes extract containing (--epigiliocatechin-3-gilate
(EGCG) that present in food and sets EGC hin, which are
flavinobs that may lead Lo Hver damage.

Catechins, of which EGCG is the most common type, are found naturally in the leaves of Camelia
Kuntze, the plant that is processed into green tea. A 2018 scien
Food Safet h EGCG exceeding 00 milligrams

Ainensis

per /s Increase e damage when tak food supplement. EFSA's
» ¢ e ly significant increase of serum
transaminases, which are indicative of ver injury, i subjects given EGCG supplements,
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Food supplements containing
green tea atechins provide a
daily dose of EGCGin the
range of 5-1,000 mg/day,
according to EFSA,
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Developments novel food regulation,
vertical, horizontal

4 Cartagena Protocol on Biosafety

CBD

[T cucispmantof oot and tove P Comtrs

289

NF categories

1, Food with a new or insentionally modified molecular strcture:
2. Food consisting of, isolsted from of produced from microorgsnisms, fungi

orsigae
3.Food consetingof, solated from o produced fom materst of mineral

eg.
angn
4 isolsted e parts, wild plants can be novel foods if they
5 Food conssting of, solated from o produced from animals o ther part: have not been consumed for human
‘ sing o, solted from ot roduc tissue

consumption to a significant degree in

calture derived from animals, piants, micro-organisms, fungi or algae: the EU before 15 May 1997

7. Food resulting from & production process not used for food production
15 May 1997,

or structure of 8 food, value,
metabolem o levet of undesirabe substances:
8. Food consisting of engineered nanomaterials
9, Vitamins, minerals and other substances sed i accordance with
Directive 2002/46/EC, Reguiation (EC) No 192572006 of Regulation (EU) No.
60972013
0. fo08 before 15
May 1997, where t i Intended 1o be used in faods other thar food
supplements as defined in poin (s) of Articie 2 of Directive 2002/44/EC,

291
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Novel Food ( EU)

Novel food

« Foods and food ingredients
« with a new or intentionally modified primary
molecular structure (eg, fat substitutes);
« consisting of microorganisms, fungi or algae, or
cglr)'l be isolated from this (for example, microalgae
oil);
« consisting of plants or isolated (eg phytosterols),
and isolated from animals food ingredients.

290

Novel foods

What are novel foods?

Novel foods are all foods that have not been used for human consumption to a significant degree within the European Union
before 15 May 1997, irrespective of the dates of accession of Member States to the Union, and fall into at least one of the
following 10 food categories

1with a new or intentionally modified molecular structure (e.g. tagatose, salatrim)

2.consist of or are isolated from microorganisms, fungi or algae (e.g. algae ol from the microalgae Ulkenia sp. )

3.consist of or are isolated from materials of mineral origin (e.g. clinoptilolite (zeolite)

4.consist of or are isolated from plants and parts of plants (e.g. non juice (Morinda citrifolia), chia seeds(Salvia hispanica))
5.consist of or have been isolated from animals or their parts (e.g. insects, oil from Antarctic krill(Euphasia superba) , peptides
from the fish Sardinops sagax)

6.cell and tissue cultures from animals, plants, microorganisms, fungi or algae (e.g. extract from cell cultures of Echinacea
angustifolia, in vitro meat)

7.food resulting from a production process not used for food production within the Union before 15 May 1997 resulting in a
change in composition or structure (e.g. high pressure pasteurised fruit ions, UV-treated icus bis

U ' UV-treated milk)

8.consist of engineered nanomaterials (according to Article 3, Para. 2, litf)

9.vitamins, minerals and other substances (e.g. iron (1) ammonium phosphate, vitamin K2 (menaguinone), chromium picolinate)
10.used exclusively in food (not permitted in food than foo (eg. maqui berry
(Aristotelia chilensis), rose root(Rhodiola rosea)

292
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Novel foods
The Commission considers foods and food ingredients that have not been used for human consumption to a significant
degree in the EU before 15 May 1997 novel foods and novel food ingredients

li

Foods and food ingredients

+ which present a new or modified primary molecular structure;

+ which consist of micro-organisms, fungi or algae;

+ which consist of or are isolated from plants and ingredients isolated from animals;

. value, of undesirable bythe
production process

They.

Must be safe for consumers.

Must be properly labelled to not mislead consumers
Can not be nutritionally disadvantageous.

What the Novel Food Requlation does not cover
‘The Regulation does not cover :
+ Food additives

* Flavourings for use in foods

+ Extraction solvents used in the production of foods
* GMOs for food and feed

f foods and/or food ingredients were used exclusively in food supplements, new uses in other foods require
authorisation under the Novel & food fortification

293

Do novel foods have to be safe?
Novel foods must be subject to a uniform safety assessment before they can be placed on the market in the EU. Novel foods must not
pose a risk to the consumer and must not be misleading. Furthermore, they must not differ from the conventional foods and food
ingredients they are intended to replace in such a way that their normal consumption would result in nutritional deficiencies for the
consumer.
What i
Food additives, food flavourings, food enzymes, genetically modified food and extraction solvents for the production of food are not
novel foods, as they are subject to their own legal regulations (according to Article 2, para. 2).

ification of Novel Food Status.

The food business operator is responsible for verifying whether the food to be placed on the market s a novel food. To clarify the Novel
Food status, it is recommended to consult the Union list (Implementing Regulation (EU) 2017/2470 as amended consolidated version) as
well as the Novel Food Catalogue of the European Commission. The Novel Food Catalogue of the European Commission provides
information on the Novel Food status of foods and ingredients. Since 01 January 2018 there is the Union list, a positive lst in which all
approved Novel Foods are listed. If a Novel Food is already listed in the Union list, it can be placed on the market under compliance with
the conditions of use and specifications. Another aid for clarifying the Novel Food status are the_ German Substance Lists, which are
intended to provide an overview of the use of plants and fungi in foodstuffs.

For determining the criterion "significant consumption before 15 May 197", the guideline "human consumption to a significant
degree” published by the European Commission is used.

In case of existing uncertainty as to whether the food is an novel food, the food by tor may consult the
competent authority of the Member State in which the potentially novel food is to be placed on the market first (= Consultation
procedure according to Article 4 of Novel Food Regulation (EU) 2015/2283).

295

10.01.2024

On the market before 15 May 1997,
consequences

Questions of interpretation on the Novel Food Regulation -
Topic Spermidine

Novel foods because of processing technologies

w}" Ensure food safet
Novel Food Processing Technologies \@ Y

;1) Improved shelf life

=

(\
I A

) Nutrient retention

@ Environmental friendly

L%

Thermal

@ o
Combination &i@ Process efficiency
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https://ec.europa.eu/food/safety/novel_food/catalogue/search/public/index.cfm
https://ec.europa.eu/food/safety/novel_food/authorisations/union-list-novel-foods_en
https://www.bvl.bund.de/DE/Arbeitsbereiche/01_Lebensmittel/01_Aufgaben/07_Stofflisten/lm_stofflisten_node.html
https://ec.europa.eu/food/system/files_en?file=2016-10/novel-food_guidance_human-consumption_en.pdf
https://ec.europa.eu/food/system/files_en?file=2016-10/novel-food_guidance_human-consumption_en.pdf
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX%3A32018R0456
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX%3A32018R0456

Authorisation process

unverziglich

s P Migliedstaaten

- Gffentlichkeit

7 Manate
optio
1 Manat 9 Monate + X
Durchfithrungsrechtsakt
Eintrag in Unionshste

adaptlert nach BVL
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Examples, Stevia

st
el e o i o

& e 5

TNV oo s o ot a2

S i S s

Novelty

o e s S S i b DAkt b e v s e i
Pacaguay, snd - te

Coming PO acvad o st e 2 GRAS.
+ Batod on tha JECFA (4t Expert Commtian on Food AdSiives) deciaraton, safe
3 by

11 koo M e
ool

Tenasaone mat gve e aves e swost e, HO—. et i
The axact svuctures o the aghcane stevict and s Y
Pycaniden were publshad n 1955, o
Nutrten.
Februanzois).

Usein Focc i the L Stabes” FOA.

+ Note:
‘St wos found o be e in acute imcily shades

299

10.01.2024

Notification of a traditional food from third countries
Thereis facilitated market access into the EU for traditional foods from third countries. However a safe
history of use of at least 25 years outside the EU has to be proven. But this only applies to plants, animals,
micro-organisms, fungi, algae and cell and tissue cultures.
If there are no to the notifi of the traditi food, it is entered on the Union list by means of
animplementing act. In case of safety concerns, an authorisation procedure with shorter deadlinesis
possible (Article 16). EFSA has also published guidance on the notification of traditional foods from third
countries. The procedure for notification of a traditional food is regulated in the Implementing

Regulation (EU) 2017/2468. Currently ongoing apgl\callons for authorisation of a novel food as wellas a
traditional food from third countries can be at the European Ct

mt

st

Meghedstasten
e
e »
L
Entrag i Ucashe vetebrer,
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Lycopin

Lycopin - Herstellung

<

it Hite spezieler, lebensmitakrechtlich zugelassener
Losungsmittel wird Lycopin aus Tomaten (Lyce

esculentum L) extraiert. Ein Kilogramm Tomaten enthalt etwa 20
mg Lyc:

Haufiger als der isolierte Farbstoff wird Tomaten-Extrakt eingesetzt.
Er gilt, wenn nicht der enthaltene Antell Lycopin gezielt erhaht
wurde, als firbendes L Extrak
keine E-Nummer tragt, ist er doch in der Zutatenliste aufgefuhrt.
Lycopin kann auch chemisch-synthetisch hergestellt werden.
GemS einer Stellungnahme det Wissenschattichen
Lobensmittelausschusses der EU vom Dezembe: dart
synthetisches Lycopin jedoch nicht als Suntaolt e ﬂngtsou\
werden (SCF/CS/ADDICOL/160 Final). Dies wird damit begrandet,
dass das synthetische Praparat anders als das durch Extraktion

e

C

toxikologische Untersuchungen bisher fehiten.
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https://www.efsa.europa.eu/en/efsajournal/pub/6557
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX:32017R2468
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX:32017R2468
https://ec.europa.eu/food/safety/novel_food/authorisations/summary-applications-and-notifications_en
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LM ethnic

2.7 Produkte aus fremden Kulturkreisen

D Noni-Saft (Fruchtsaft aus Movinda citnfolia)
- Taxonomie. radtcnelie Verwendung
+ Herstelhang und Verwandungszanck
+ Wikungsbshauptungen
+ Sehethetsbewertung von Nors-Saft
0 um i L)aus

Anbau
+ Tanonomie. radhonels Verwendung
+ Secherhersbewsrtung von Nangai-Nussen
* Eischoieg u Korhenn o {5 Decuw 200 Vi
dasIveiatbrgans von Naoganussn o e
Lebensmi

Novel Food Catalogue
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Baobab

27 Baobab-Fruchtflelsch o
Taxcnaie, maanonmte veonrnsung

o DerBaan
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Sicherheitsbewertung

Autnahmemengen - keine schadichen Wikungen durch Verzeht von
eirocknetem Backa Frucheteisch dekan geacrden

Aukand da aniehcoe Labansmaetrdionvon Bacoen ot
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dan menschiichen Verzste urbedarkich ist

The following facts should be taken inlo consideratian:
) Anatytesticompasitional and nUETIGNS! Charctariatics
e rive o g i Tte I lologion systemal
3 Previous history of huan exposure;
Expected appiications a3 3 novel focd and the preicted

expasure;
Necessily, sppropriateness and owicome of animal studies
and studies in fumans;

3 Hacessity and autcome of post-launch meniiaring

lists products of plant and animal origin and other substances subject to the Novel Food Regulation, after EU
countries and the Commission agree in the Novel Food Working Group.

non-exhaustive, and serves as orientation on whether a product will need authorisation under the Novel Food
Regulation.

EU countries may restrict apr gislation. ,
address their national authorities.

In some cases, it shows EU countries' history of use of food supplements and ingredients used exclusively in food
supplements.

If foods and/or food ingredients were used exclusively in food supplements, new uses in other foods require
authorisation under the Novel Food Regulation.
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of novel foods and novel food ir ients by C

” the placing on the market of...as a novel food ingredient”

zeaxanthin
an extension of use of Cha (Salvia hispanica ) seed!

12
bovine lactoferrin

dihydrocapsiate
amma-Cyclodextrin
novel chewing gum base

novel chewing gum base
yeast beta-glucans

Phosphatidylserine from soya phospholipids
fermented black bean extract

chitin-glucan from Aspergillus niger
Jial edodes

Chromium Picolinate ingredient

a fish (sardinops sagax) peptide product

a chitin-glucan from Aspergillus niger

amycelial extract from Lentinula edodes (hiltake mushroom)
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http://ec.europa.eu/food/food/biotechnology/novelfood/nfnetweb/mod_search/index.cfm
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2010
+ ferrous ammonium phosphate

+ Ferric Sodium EDTA

+ puree and concentrate of the fuits of Morinda citrifolia (Noni)

009
Chia seed (salvia hispanica)
aleaf extract from Lucerne (Medicago sativa) sinimailanen
the uses of algal ol from the micro-algae Schizochytrium sp.
the uses of algal ol from the micro-algae Ulkenia sp.
alipid extract from Antarctic il Euphausia superba
Iycopene
Iycopene from Blakeslea trspora
Iycopene oleoresin from tomatoes
Iycopene as a novel food ingredient
Ice Structuring Protein type Il HPLC 12
Vitamin K2 (menaquinone) from Bacillus subtils natto

2008
+ leaves of Morinda citrfolia (Noni)

+ arachidonic acid-rich oilfrom Mortierella alpina (belong to soil fungi)

+ Baobab dried fruit pulp (a tree native to Africa, Australia, Madagaskar, Arabian Peninsula)

+ allanblackia seed oil (flowering plant n the Clusiaceae family, African)

refined echium oil a genus of 60 species of flowering plant in the family Boraginaceae. Native to North Afica,
mainland Europe and the Macaronesian islands)

alpha-cyclodextrin

rice drinks with added phytosterols/phytostanols (Teriaka Ltd)

306

Refusals of authorisation of novel foods and novel food ingredients by Commission
Decisions

20002008
- Betaine

« “Nangai nuts" Canarium indicurn L (dried seed kernels)

« Stevia rebaudiana Berton plants and dried leaves

from leaf extracts has b ed (since 2.12.2011, EU food

Notel Usag
additive legislation)

308
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20062007
* oil enriched with phytosterols/phytostanols.
+ diacylglycerol o of plant origin
+ Iycopene from Blakeslea trispora
+ rapeseed oil highin unsaponifiable matter
+ maize-germ oil high in unsaponifiable mater”
+ foods and food
ye bread with added phytosterols/phytostanols (Fazer, Pharmaconsult)

+ foods and food

20042005

+ isomaltulose

+ foods and food

* milkbased beverages with added phytosterols/phytostanols

+ sweet cornfrom genetically modified maize line Bt

« yellow fat spreads, milk based fruit drinks, yoghurt type prock
phytosterols/phytostanols (Teriaka Lt

and cheese type products with added

« yellowfat spreads, milk type products, yoghurt type products, and spicy sauces with added phytosterols/phytostanols
(Pharmaconsult Oy Ltd. (formerly MuliBene Health Oy Ltd)
, fermented milk type type

¥
products with added phytosterols/phytostanols

20002003

* coagulated potato proteins and hydrolysates thereof
+ dextran preparation produced by Leuconostoc mesenteroides,

« "yellow fat spreads with added phytocolesterol esters"
« "phospholipides from egg yolk"

Points to consider,

Food Policy )

Market access outside EU (many of the novel foods available in Canada, USA,
Switzerland and Japan), re-directing of the marketing due to restrictions in Europe?

. traditional exoti s of p i
diversification among EU consumers? The regulation is critized being a non-tariff trade barrier for
food that s “exotic” from the EU perspective.

‘Would separate categories be needed for exotic traditional foods and "true” novel, innovative
foods with no long-term consumption outside the EU;
- Now extensive data s required of composition, nutritional aspects, intake, toxicology
and allergenic potential, also for products that are generally regarded as safe (GRAS) outside the EU
- Are the requirements even stricter than those required for accepted traditional
European foods?
- Are the scientific requirements proportionate to the potentialrisks they pose?
- Currently, the history of safe use outside the EU is not considered - should traditional
knowledge be admitted for food safety assessment?
- Lack of peer-reviewed publications, lack of data from certified laboratories - should
be taken into account in project design, product development and trade promotion
~Traditional knowledge from the local people should be used.

* Would the
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http://old.eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:004:0035:0035:EN:PDF
http://old.eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:061:0014:0014:EN:PDF
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Nutrition, disease prevention
Functional foods, additives
health claim regulation

O Lebensmitiel vs. Arzneimitiel?
« Bei Pllanzen-Extrakten grofie kulturelle Unterschiede in den
f Armerica WS4} Migliedstaaten der EU
Lander mit langer Traditon, aber sehr unterschiediichen
Handhatungen (pos. vs neg. Liste, LM vs. AZM)

USA, FDA : no regulatons define Novel foods

How are Novel Foods defined by the Food and Drug Administration?

Afood st sy sibatance e s eseonebly expected 1o become o comporrt of food st decly o 3 Neuartig {Novel Food) oder nicht?
st shabiscamicy Fmka g « Vialfaige und nicht konsistente Interpetaton sowohi auf
o g nerecty macket Migliedstaaten als auch EU-Ebene
approual. Intis ace. the appicant needs t b Food Additve Pettion [FAF] t the U FOA + Folge 3 gofe UM‘MH
aingeschy
Enrmdslunnsmunhull(em
e RS

s on . training s

nder the concitions of the intancid use”

309 310

Food or medicine ?

Kennzeichnung
T it Aersot s Novarbon Loverariistonmeny " 22 K c507en claims

Regional

differences

311 312
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Regional differences

313

315

Health claim classification

Art.13.5

evidence  propriatary data

Art.1a

Children’s o
heaith

Health claim regulation

Reg. (EC) No 19242006
of

N Me EU % based on & scientific
5t possibée standarss

EFSA assessment

“Claimsd sftect defined and bansficial”
“Substantiation: human data are central”

Scientific substantiation requires a favourable outcome in ALL.

314

Examples 13.1

FAVORABLE HEALTH CLAIMS (ART 13.1)

Out of 421 IDs related to this area: 42 with favourable outcomes
v

‘coppes, folate,

ron, selenium, vit D, A, B12, B8, C, and zinc)
¥ 18 related to Gl function

» 10 bowal function (0.g. driod pruns, lactulose, wheat bran fibre,
rye fibre, oat and barley grain fibre)

4 caused by
foods with reduced laciose content)

» 1 reduction of

13 related to absorptiondigeston
» 7 Absorption of micronutrients (6.g. Vit C. D. meat o fish, fats)
»2 Digestion (9. Ca, chioride)
» 4 lactose digestion:
(1. lactase, live yoghurt cultures)

(og.

316
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Examples 13.5

|
Of 155 applications related to this area (07/2015):
¥ 7 applications under evaluation or validation
v 90 during the
| v 58 applications with opinions adopted/published
¥ 1 with the food not characterised
¥ 5 with insufficient evidence
¥ 45 with cause and effect relationship not established
¥'7 with favourable outcomes:
» 3 Immune system (e.g. Vitamin D, Zinc)
» 3 bowel function (i.e. sugar beet fibre)
chicory inulin, hydroxyanthracene derv.)
» 1 Absorption of micronutrient (e.g. Vitamin C

317

META-ANALYSIS FOR ASSESSING PROBIOTIC EFFECTS 7

of Antibiotic-Associated Diarrhea
A Systematic Review and Meta-analysis

hetergeneity
e probioti s

Commercial promotion of a
Conclusions The pooled evidence sug
feduction In AAD. More research s need  Drandipropietary strain
ciated with the greatest efficacy and fc through claims
antiblotics.
TAA 2012307018 19551960 r—

319

Problems of gut immune claims ( eg
probiotoics

LESSONS TTOM EXperience Wit Tirst DATcn oF Claims

FIRST GUIDANCE ON GUT-IMMUNE CLAIMS (2011)

Lack of characterization a major reason for
unfavourable opinions (Art 13.1)

—  Noa-characterised
. micraanganisms
(80%

' Others related to
micraorganisms
(20%)

Not just a recommendation as in the past
doint FAQMWHO Warking Group Repert an Orafting Guidednes forthe Evaluation of
Pronieics n Fo0 London, Ontans, Ganad, Agnl 30 8nd May 1, 2902)

318

New developmements

efsam EFSA update on claims guidance

r 1 - WHAT IS NEW IN THE GUIDANCE UPDATE?
A

v Characterization

* Move to the general guidance on claims

* New molecular tools added according to the state-of-art
(multilocus sequence typing, optical mapping, whole-
genome sequencing, etc.). Open list to others.

* Indigenous human bacteria (called ‘next generation probiotics")
can be considered novel foods (Regulation EU 2015/2283).
Section 9 of EFSA guidance relates to taxonomic and safety
evaluation (under revision).
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Spermidine Personalisation and novel foods

eienifc Opinios e the susstariaien o health ciam relte s spermidine and peslegatan o he grawing phase (anagen) o the i ccle purssmn 1
Arica 13(5) o Reguiaticn (ES) No 1224:2086

Aesparse i camments m i ard pralgation
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GWAS : SNPs, common variants have often only moderate
Highly different personal responses to diets, eg post- prandial effects; in different metabolic areas

glycemic responses, explanations ?

Wt exptains the sarabiy s o’ response 1ot sama tood™
s == =

T

i

Different people have
different, opposite
responses to
standardized meal,
bread, Zeeviet al,
2015, Cell

Prediction of Individual genetic risk to dsease
from gencme-wide asociation studies

323 324
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despite low penetrance of SNPs,
D-T-C genetic testing for nutritional advice

For diseases controlled by 1000 loci of mean relative
isk of only 1.04, a case-cont 10,000

But:
FTO+MC4R : 1.7 %
increase in fat mass

pop ity and
disease prevalence. Whether an individual with known =
genetic risk develops the disease depends on known -
and unknown environmental factors.

I p—
i,{ 108 o0 Melanocortin
L
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Epigenetics mechanisms, Interactions,
early imprinting

327
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Missing heritability: what is missing to understand a
phenotype: gene- environment interactions,
epigenetics, reversibility

E? : - Izommevwﬂt
fEi |
R
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CpG Methylation, Epigenetic clock,
reflect C.R., nutrition

Intrinsic age: Horvath
multiple tissues.
Extrinsic Hannum,
biood cell

328
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Nutrition: central importance Epigenetic histone-mediated
regulation: e.g. C.R. regulate sirts, (HDACs; do all benefit from a
SIRT diet ?

SIRTUIN WSTONE TARGETS

329

High Individual diversity of gut microbiota reflects
nutrition and lifestyle , results in different expression of
metabolites esp. SCFAs

207 s E etk / Microbiologyopen 2017
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Epigenetic miRNAs: food borne and
regulators and markers of metabolic
mechanisms, phenotypes, disorders
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highly personal different responses of microbiota
to diets, (crossfeedinG) and metabolisation of
foods

H. Flint

METABOLIC PRODUCTS.
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Correlation of microbiota structure with
Glycemic responses used for algorithms for

dietary advice

Beispiel - Personalized Nutrition by Prediction of Glycemic Responses.
4 2006

Dot Zee

« 800 Personen ~ jeder hat andere
post meal Ghucose response”

Eran Elinav and Eran Segal,
‘Weizmann Institute of monitoring
the blood sugar, diets, and other
traits of 800 people, they built an
algorithm that can accurately
predict how a person's blood-sugar
Jevel "

Ll cioMES @

Israeli Startup DayTwo Offers
Personalized Nutrition -

given meal

v
predictions to develop tailored

sugar in check.

A6 Hasiberger

ping blood

Personal different responses to nutriton affect aging, e.g. clock and
other hallmarks of aging. this results in personal types of aging,

2024

ageotypes ?

R

&

AG Haslberger
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e 4

1% Gz P Tl -
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So, Genetic and microbiota analysis for personal dietary plans, But of
central importance are Interactions microbiota with epigenetic System;
host gut interactions e.g. in C.R., Fasting (fasting Mimetics)

334

Faces of personal aging: correlations of age
with telomers, CPG-methylation,
inflammation, mirnas( n>500)

Correlation age with telomere-shortening

Correlati with CPG ion ASPA

2024 AG Haslber
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http://www.weizmann.ac.il/immunology/elinav/
http://www.wisdom.weizmann.ac.il/~/eran/
http://www.cell.com/abstract/S0092-8674(15)01481-6
http://www.cell.com/abstract/S0092-8674(15)01481-6
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Age dependent epigenetic markers: In the Metabolic disease
group (MD) correlations are disrupted, n>300

Conclusion: Complex diseases ( Aging) can arise from (a mixture of)
personal diverse causes, an argument in favor of personally specific

interventions ( e.g. metabolic disease )

Hereditary SNPs
Somatic mutatiions
Epigenetic (hereditary) or
acugired mismethylations,
Histone modifocations or
NCcRNA structure

Delivery or accessed
microbiota dysbiosis

Psycho- neuro- immune
endocrine axis

Symptomatic treatment

Causative treatment ?
Epigenetic active additives?
mTOR - Inhibitors ?
Nutrition, Lifestyle

Causative treatment ? pro-,
pre, postbiotics? Nutrition,
Lifestyle

10.01.2024

different aging patterns ( age related Mirnas) in metabolic

disease group

Healihy controls

Metabolic disease

Reary
ontrols

[rembaie

o

o573

Conequences for Intervention: Flagship EU-
Food4me study results prove ,personal nutrition

does better than on size fits all”, J. Mathers
B

nformed thatthey carried

the FTO ris alce (evel 3 AT/AA
Carrers)than i the nonpersonalized
aroup.

2024 AG Haslberger
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Definition of metabotypes from genetic-, microbiota- :
metabolomics based information, Metabotyping ConSEquenceS of MEtAbOtypes’ diets
nexT step trackers

Spectrum of Possibilities for Human Metabolism
Carbo Types Mixed Types Protein Types
Dvcvasing oved by Prsein, Carbobpdote, Petem Fot Ao i & P
Fot b haven Oniecamg wed b7 Cateyere

o e arecviic:
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200 AG Hasberger a1
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Personalisation of additives for Prevention
Monitoring basic hallmarks of health/aging. Use of mixes of supplements,
functional foods which address specific mechanisms , Achilles Fersen

And what happens to the nutrition pyramide? But already the dietary
Concept”

reference values1992 US USDA-Pyramide, used an individualised
approach, age, lifestyle (work)

ramid.
o
Tt \ /.
“ " John Neustadt p
Integrative Medicine 2005

Precision Probiotics +
Prebiotics with Viome's
Gut Intelligence™ Test .,

343 344
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Importance of good Markers, Nutrition: following the way of
personalised, prezision medicine, CFDNA) ?

TV Sont; WD Epigenetic markers, quite
stable, eg condens @ cave
) L@,
events over longer time
H spans Cratsteg
H o =g
2 .
a , Metabolomic marker ~ Tumor cells Creutating
3 - ) umor cot
i reflect more immediate
£ : Cireatating
H [ —— A nuciecsome
s S Coeecnf Obsy o P 4
Fradt Normal cells
Do Ao ® O Soome
Tumor Circulation

Precision, personalised nutrition,
where we are, where to go

P —
e R
‘mikrobisingischen Analysen

Prssonalsed nuitoa. and classHeatin of metabudc bpes based
an geaotes, pigenaiis and got micibisa

Fig. Ach 2016)

347

346

348

Prevention, intervention, Salutogenesis
personal or precision medicine, synonyme?
personal or precision nutrition, synonyme?

Application of Molecular Medicine towards
personalised treatment

Precision-, personalised nutrition,
the way we may go

Tt

Mobile apps and wearable
devices facilitate real-time
assessment of dietary intake and
provide feedback which can
improve glycaemic control and
diabetes management.

By integrating these technologies
with big data analytics, precision
nutrition has the potential to
provide personalised nutrition
guidance for more effective
prevention and management of
complex metabolic diseases

(D. D. Wang & Hu, 2018).

AG Haslberger
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Prevention, intervention: personal precision
medicine, personal precision nutrition

Precision Nutrition

e® ¢
ee

Objectives aging:

« longevity,?

+ healthy life span ?

« age related complex
diseases?

349

Epigenetic and Salutogenesis : the bridge between
scientific reductionism of markers and mechanisms and
the need address the entire person ?

Personal Omics Profiling

Epigenetics - bridging the gap between nature and nurture

. Eillans ot
Measurements:

‘Dimassapravention, cursand cars

351

350

Analysis of molecular markers of different aging mechanisms and
functional foods adressing the personal hazard may contribute to a
personal, preventive health care, disease prevention, healthy aging

Application of Molecular Medicine towards

personalised treatment Objectives aging:

* longevity,

* healthy life span

* age related
complex
diseases?

Current health care. e healt

A

[—r—— [ —p—
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