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Time-Temperature Indicators (TTIs)

Small tag or label used to show time-temperature history to which

a perishable product has been exposed
Diffusion-based, enzymatic and polymer-based TTIs offer most potential

VITSAB®, Fresh-Check® and 3M Monitor® - effective indicators of meat quality

CheckPo

I'Tls: Price estimates from €0.02 to €0.15
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TBLE 1. Types of Active Packaging Systems with Mods of Action and
Representative Manufacturers (Excluding Oxygen Scavengers).

SystenvAction Substance Organizational Source

Ethylene absorbing Activated * KurarayMippon (Japan)
assium * Groener (Japan)
permanganate
Ethancl emitting « Microencapsulated  » Fraund (Japan)
ethancl
Moisture absorbing  » Polyvinyl alcohal * Grace Chemical
encapsulation (Dawison)
« Sillca ged * Capitol Specialty Plastics.
* Muflisort Technologies
* Clay-based * SuckChemie
Performance Packaging
Antimicrobial * Mitsubishi Gas
releasing Ghemical (Japan)
* Propionates * Microban Products.
« Siver calts  Various from Japan
* Sulfur and mercurial
compou
* Bactericcins
 Sub-micrometer Gell
wall penstrants
* Zeoliles * Mitsubishi Gas
Ghemical (Japan)
« Shinagawa Fuel {Japan)
« Tactiyon Energy (Japan)
* Chilorine dioxice * Bernard Technologies.
* Englehard Corp.
Antionidant
releasing
« Viamin C of € « Roche
Flavorjoder « Activatsd carbon « Arm & Hammer
absorbing * Sodium bicarbonate  » Cabat
Chemical « Tocophero or « Roche
stabilizers vitamin £
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TeaLE 6. Classification of Oxygen Absorbers in Japan.

Typical
Appiications

Apsorption
Speed

Japanese
Product

Manufacturer

0:0 80024
O:lacot

0, ) & ethancl T

Catechol

Iron and calcium
Ascorbic acid

Organic acid
and iron

Iron and athancl
on zedlte

Sellworking

Moisturs-
depandent

Pastas
Salkwoting

Sell-working
Selbworking

Moistura-

dapandant

Dry; ay < 0.3; 123, nuts.

Medium ay (ay, < 068);
dried basf

High ay (g, 0.65);

cakes, bakerias
Frozan; +3-25°C;

tawfch
High 2 (3> 0.85)

Medium 2
(o< 063 nuits.
High 2y (3 >
065); cakas
Roastediground coffee
Meadium ay (ay > 0.3),
(<0.5) nuts
High 2y (4, > 085

High ay (& > 0.85);
cakes

47 daye
1-3days
05 day
3Idays

a-26C
05 day

3-8days
14 days

Agaless® ZPK
Vitalon™ T
Agaless®Z
Keplon™ TS
Agaless®S
Sacule™ CA
Ageless® 53

Agaless® FX

Vitalon® LTM
Tamotsu™ A

Tamotsu™ P

Ageless” E
Agaless® G
Teppan™ C
Nitalor™ GMA

Negamold™
tantimycotc)

Mitsubishi
Toagosei
Mitsubishi
Keplon
Mitsubiehi
Nippon Soda.
Mitsubishi

Mitsubishi

Toagosai
OjiKako
Ojikaka
Mitsubighi
Mitsubishi

Toppan
Toagosai

Toppan
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Pols film perforated
Vit ong vy vahes

Highly absorbent virgin fluff pulp
Non-permeable top layer R
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