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c\% Why attempt to understand
these interactions?

~ Extraction of polyphenols

- Transfer from fruit to juice (wine, cider) or extraction to teaq,
coffee, chocolate...

- Major impact on colour and bitterness, astringency, « body »
- Need to understand the mecanisms for extraction vs. retention

~ Health effects:
- Antioxidants: prevention of oxidation in the stfomach

- Specific actions - interaction with receptors
* Must be bioavailable - phenols or metabolites
- Relevance of colonic fermentation metabolites

Free polyphenol —— >  bioaccessible None or poor bioavalability

Bound polyphenol Not bioaccessible ~—— > Fermentation

Bioavailable metabolites @
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Introduction
- Polyphenols & cell walls

Quantifying the interactions
- Binding isotherms

An example of consequences
- Modification of cider composition

Conclusion & perpectives

- Colonic fermentation
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~ Surround the plant cells

~ Structural in the cell walls
- Protection and structure

Cell walls

= A complex assembly of macromolecules
- Mainly polysaccharides

- Cellulose mirofibrils Plapt ot wal — — s

- Pectins =

- Hemicellulose

. . — Prima
- Minor amounts of glycoproteins recin—(0 - g
- Polyphenols (FeA, lignin...) S N5 > A

Cellulose :
Microfibrils —



Oy
Proanthocyanidins

Proanthocyanidins =
« condensed tannins »

- Flavanol oligo and polymers
- Intracellular

- Characterized by:
* Constitutive unit
- Interflavanol binding
- Degree of polymerization

- Abundant in apple and pear:
procyamdms
- Epicatechin (catechin)
- B-type, primarily 4-8 binding
- DP usually 3-8, up to a 100
- Concentrations up to 5 g/ kg
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Quantifying interactions by
binding isotherms

Model suspensions

Purified procyanidins

1-Incubation Ot &S

2-Filtration I
O d

O —

Cell walls
Devoid of phenolics

What can be compared: ]

' Bound pr'ocyanid:ins
- Freeze-dry and thiolysis

Free procyanidins
- OD 280 nm
+ Freeze-dry and thiolysis

- Physico-chemical conditions (pH, T°, ionic strength, solvent...)

- Proanthocyanidins structure and size
- Cell walls: origin and pretreatment, drying...

Int J Biol Macromol 29 (2001) 115; Biophysica Biochemica Acta 1672 (2004) 192, 1675 (2005) 1 and 10 @



c\% Procyanidins adsorb
spontaneously to cell walls

Bound procyanidins (g/g cell wall)

1.0.
0.8 A Adp 70
~ Binding isotherms o Adp 10
0.6 [ | Adp 3
« Pdp 35
Nmax ¢ I‘<L ¢ [PPL] 0.4.
PPf =
1+ K_.[PP.] el
. Binding e T o o | '
. . . 0 80 10.0 12.0

-H-bonds and hydrophobic interactions  Free procyanidins (g/1)
-Totally reversible using appropriate solvent (not water!)
-Binding increases with DP of procyanidins

-Amounts adsorbed vary with initial concentrations, cell wall mode of
production and physico-chemical conditions

-High affinity for pectins, no impact of protein @



i;l Modifying cell wall affinity

for procyanidins

~ Extraction of pectins
- Chemical extraction or heat-treatment
- Decreased affinity
. Modifying surface properties by drying
- Mild drying (solvent-exchange) vs harsh drying

- Increase specific area and decrease porosity
- Decrease affinity and increase max absorption
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Polyphenols and cider

Organoleptic characters
- Colour, bitterness and astringency

Evolution of phenolic composition during processing

- Polyphenol extra ction from the fruit:

- Modification of structures (oxidation)
Experiments with isolated procyanidins indicate an effect
of temperature

- Extraction at different temperatures

- Apples with different average degrees of polymerisation

- Different levels of oxidation :
- No oxidation for impact of non-covalent interaction
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@Z Phenolic composition changes from

apple to juice

& -

Apples Juice Cider

pcL DRI N ol "
o —:l i i
cu —] i ]
KE _:j |
& F—E I 1
2000 4000 6000 8000 jO 1000 2000 3000 0I 1000 2000 3000
Concentrations (mg/kg fw) Concentrations (mg/L)

O Monomeric catechins E Procyanidins [0 Hydroxycinnamic acids
B Dihydrochalcones O Flavonols
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Extraction of procyanidins does
vary with pressing temperature

Exper'imem': 2Cooor:)centration (mg/L)
~ - Three varieties
- DM: DP = 3, 6U: DP = Kermerrie
63, KE: DP = 3.5 1 600 - !

- Four tfemperatures
- 4°C, 11°C, 18°C, 25°C 1200
- Inerted press and juice

with NaF 800 Douce Moens
400
Guilllevic
Extraction variation with 0 . . .
temperature is validated 4°C  11°C  18°C  25°C

Pressing temperature

The model designed from experiments with isolated cell walls and
procyanidins gives satisfactory previsions

J Agric Food Chem 55 (2007) 7896. Food Chemistry 124 (2011) 117
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Conclusions and perspectives

Procyanidins bind spontaneously to cell walls

- This is very common artefact:
* Procyanidins in all Rosaceae...

- And can be an artefact in cell wall preparation
Consequences

- In food processing and for procyanidins health impact
What about heating ?

- Evolution of non-covalent adducts ?
-Formation of covalent adducts ?
Fate of non-covalent adducts in the gut ?

-Impact of non-covalent adducts vs procyanidins alone on :
Short fatty acid production
Procyanidin colonic metabolites production
Microbiota
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