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exogenous molecules
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Food components /products :

nutrient (proteins , fatty acids , vitamins , minerals)

active (polyphenols , carotenoids € )

toxin

Drugs or Natural products :
activity /therapeutic effect
toxicity

Industrial/agro -chemicals (Contaminants ):
toxicity
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Education and training
1,56%

Diagnosis of disease 1,61

12 million
Taxicological and other

UECommission 2013_  safety evaluation 8,75%

Preductien and gquality
contrel of products for
weterinary medicine Biological studies of a
2,94% fundamental nature 46, 1%
Production and guality
contral for pro-ducts for
hurman medicine and
dentistry 10,87%

Research and develop
human +veberin+dentis
18,8%
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BIOCHEMICAL

NO PHYSICAL PROCESS

SPEED
VERY LOW COST

CELLBASED

IN SILICOMETHODS

COMPUTATIONAL MODELLING FIRSREPRESENTATIONF

LIVING SYSTEMS

SPEED
LOW-HIGH COST




1990, TNO gastro-Intestinal Model (TIM)
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— I 2007, Dynamic Gastric Model (DGM)
Institute of Food Research (Norwich, UK)
a b
/acid + enzyme addition
* — «— pH electrode \ o B |‘ir-

—5 ‘\ rigid fundus ———"""

perforated hoop for
<> secretions
waler jacket
(37°C,pressurized)
\ flexible main body
i \ emplying point
valve assembly
\ antrum water jacket
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flexible annulus

barrel
[ piston




2010, Human Gastric Simulator (HGS) Riddet Model

2014, DIDGI® SYSTEM

Institut national de la recherche agronomique (INRA)

pH probe

Gastric compartment Control system

Gastric emptying pump STORM software

Intestinal compartment

Intestinal emptying pump




Two pumps

Two interconnected circuits
Independent experiments

Flow rate range (100-450 nm/ min)
Flow direction

Compatible with  incubators and hoods

Interconnected cell co -culture

LiveBoxes ‘
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Mouth

*pH 57

* Enzymes

* Salts

* Biopolymers
*5-60s

Stomach

*pH 13

* Enzymes

* Salts

* Biopolymers

* Agitation

* 30 min - 4 hours

Colon

*pH 57

* Enzymes 4
* Bacteria

« Agitation

* 12-24 hours

Small Intestine
*pH 6-7.5

* Enzymes

« Salts, Bile

* Biopolymers
* Agitation

* 1 -2 hours
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Digestibility and solubility

Absorption /metabolization
and transport

From the circulation to target



Search Criteria

KEY WORDS: “in vitro
digestion” and “foods”

+« YEARS: from "all years” io
"20187

¢« TYPE OF DOCCUMEMNT:
“article” or “reviews”

Excluded (n=892)

+ Subject areas not directly related to

> foods and humans (n= 743)

+ Titles not directly related to foods and
humans (n=249)

Papers under analysis (n=2187}

'
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[ Static/Dynamic modeisj Type of food Fields of application ]
MACRONUTRIENTS

+ Proteins (n=1455)

+ Lipids {n=721)

+ Carbohydrates (n=708)

+ Siatic digestion models (n=1948 )
+ Dynamic digestion models (n=241) + Vegetables (n=568)

+ Dairy foods (n=503)

+ Bakery foods (n=372)
+ Meat products (n=284)
+ Marine foods (n=262)
+ Egg foods (n=154)

MICRONUTRIENTS
+ VWitamins (n=413) *
+ Minerals (n=191}

BIOACTIVECOMFOUNDS
+ Food Matrix-DF (n=692) -
+ Antioxidants (n=562)

UNIVERSITA DI PAVIA ¢ Costings (=353

Department of Drug Sciences Lucas-Gonzélez etal Food ResInt, 2018, 107, 423-436




INITIAL STEP
O

L R-NH,

R” "R,
carbonyl amine

TEMPERATURP H,
MOISTURE METHOD OF
COOKING , CHEMICAL

COMPOSITION OF FOODS.

AROMA INTERMEDIATES
. e . .
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>_< - ' < : + amino acids AGEs
N R N 2 i HO R Methyighyooal
i a-hydroxy carbonyl; 4
a-amino carbonyl - o SoTmooooosoomons a-dicarbonyl

Central intermediate in the Central intermediate which

formation of stable N-containing & pa b accelerates AGE formation due to

heterocyclic aroma compounds, Zdadiot high reactivity. Allows direct

such as pyrazines, pyrroles and reaction with protein-bound lysine

or arginine leading to cross-
binding. Also intermediate in color
formation.

oxazoles. Reacts with aldehydes
and ketones able to dimerize.
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1-amino acid-2-carbonyl

Central intermediate in the
formation of highly polymeric
nitrogen containing, but
structurally undefined, colored
compounds.
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