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Why active packaging?  guid

Temperature Light Oxygen Humidity Microorganisms

\\A l / / (fungi, bacteria ...
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V Oil and fat oxidation (rancidity)

V Vitamin changes
V Organoleptic perception
V Microbial proliferation
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PACKAGING
INTERACTIONS

NEGATIV E
u Monomers
u Additiv es

U Contaminants
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MIGRATION

POSITIVE

u Aromas

U Antiox idants
U Antimicrobials
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Selection of the active system

GUIA

a- Sachets
b- IN the packaging material
c- ON the packaging material

WITH...
Alcohols FOR '
Organic/ inorganic acids - Humidityy control!
Salts - Ethylem _removal
Amines <@dﬁman control| >
Phenols -
Enzymes - CO, generatiom
Metals - Ethanoel_generatiom
Quelating agents '
Antibiotics

- Fungicides

<-, xtracts H OW .

(- Aromas - Direct contact
- Vapor phase
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Technologies involved
(active materials)

U Extrusion of active polymers

U Coating (plastics, paper, board,
aluminiume

U Multilayer materials (coextruded |,
laminates )

U Funcionalization of the surface

U Tags or labels
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Active Materials developed £04

and avallable

Polymers: (commercially available) :
polyolefins (PE, PP, PS, PVC, etc) Al
polyester: PET ngld.S. .
oolyamides (PA) Semirrigids

Paper and board (commercially available)

Biopolymers (research level)

Metals : Al)




TypeS of active packaging T

Absorbers Releasers
Humidity : silica, driers Antimicrobials

Oxygen: Iron powder, Enzymes
(glucose- oxidasa,ethanol - co
oXxi dasaé) 2

Radical scavengers Ethanol
Ethylene : KMnO ,

Aromas
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Preparation of active packaging ‘”’ A

Flexible and/or semi - rigid
packaging that contains an
active medium with natural
extracts to control microbial
proliferation and/or as
antioxidants in packaged
foodstuff.

POSSIBLE INTERACTIONS:
=> Diffusion of active compounds in the material
Migration of active compounds to the atmosphere: control release
< Migration of active compounds to foodstuff




Positive migration ?
The hypothesis é

GUid

A Activez agents acting from the packaging

A No diireatt contact is requirced,

A To use only as actiive agents thwse accepted
as fowd additweess and commercially available.

A Solution ad-hoc faor each kind of fard (no
universall solutin)

A Versatility
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pusTlnv et g v estigation Yunaifive)

Design of a new active packaging

@ Selection of active agents

@ Preparation of the new material

@ Study of the protection mechanism

@ Technical and scientific Evaluation with model compounds
@ Technical and scientific Evaluation with food

@ Organoleptic Study

@ Migration Study

@ Industrial Tests (machinability , ...)

@ Stability and shelf life of both food and packaging

An example of joint R&D&I with the Industry



Antrivididant Mechanism
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OXIDATARD N OO RBSHISICADMPONDED S

Partitipaiss in tee oxidhition precess

R4

Free
radlizdés

0O,

(8CH=CHSCH,SCH=CHa)

OXygen

Orgpumic substedde

If free radicals are removed, then the oxidation
process cannot take place
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Evaluation of the CUlAa
antioxidant capacity (1) T

hv
H202 — 20H

COOH
OH
+ OHY @ —>

SA 2.3-DHB 2,5-DHB Catechol
(aq)

The reaction products are measured by HPLC - Fluorescence



Evaluation of the o
antioxidant capacity (lI) m@%@

A flow _ .
Sample to evaluate 70 mL i Final Products

(natural extract...) . |
=0, - : 1 /

(d)

Haw Flow ! I \l/
Dir

020 mL -min’

D. Pezo, J. Salafranca , C. " Maal.& Bioanal.Chem 2006,




Evaluation of the
antioxidant capacity(lll) &0id

Active Plastic bagst -

to evaluate \




Results
Measuring the radicals

2.5-DHB

Without antioxidants

(blank sample)
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Antioxidant capacity cyla

Clove

F-Cinnamon

Oregano

Cinnamon

Rosemary

Essential oils

Propolis

Ginger

Citronella

0 10 20 30 40 50 60 70 80 90 100

Antioxidant activity (%)

Antioxidant properties last for one year in some cases (Rosemary) |




ANTIOXIDANT CASCADE FROM ROSEMARY
EXTRACT in the PACKAGING

%
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ANTIOXIDANT PACKAGING
&Uila

*Technical evaluation using model substances

Selection of model compounds representative of different
foodstuffs

- Ascorbic acid Citrics

- Iron (Il) = [norganics,hemoderivatives
- Myoglobin Animal origin

- Fatty acids Animal and vegetal oils
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Fatty acids

Good results after 1 9

day

s at 40 UC
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Real examples (1) €UIA

Results after 11 days of storage in modified atmosphere and ac
packaging at Nl UuSing oregan as active agent for lamb meat
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A Significant inhibition of lipid oxidation

A The antioxidant effect slightly increases with the concentration

of active agents

Nerin, C. et al, J. of Agric. & Food Chem 20

Percentage of inhibition of lipid
oxidation after 14 days of storage
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Antimicrobial Packaging '
Food- borne pathogens _Q_Q!_Q

A Bacteria:
Gram + Gram j
Staphylococcus aureus Escherichia coli
Bacillus cereus Pseudomonas aeruginosa
Listeria monocytogenes Yersinia enterocolitica
Enterococcus faecalis Salmonella choleraesuis
A Moulds:

Penicillium islandicum
Aspergillus flavus

A Yeast:

Candida albicans
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Active PP

Cidal effect !



SOME EXAMPLES... CUila

pue et gl ivestigation Yunaifive)
* PP active film

< HQWHURFROtWLFL S. choleraesuis

Active PP Active PP




