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(& 1) Important ‘value-added packaging materials which contribute to the
preservation of food quality.

Gas barrier

EVOH, PVDC, OV, PAN, Al, NMXD6
Vapor deposition(Al, SiOx)

Water vapor barrier

HDPE, OPP, PVDC, Vapor deposition

Light barrier

PET, Titan derivatives-incorporated or
Hydroxybenzophenone-incorporated film

Volatile barrier

PET, PC, PVDC, EVOH, OV, Vapor deposition

Smoke-permeable materials

Polymer alloy based on PA

Anti-microbes

Silver zeolite-incorporated materials

Anti-fog

Detergent-incorporated films

High permeability

PE, PP, PVC, PS, PBD, perforated fiims

Water absorption

Inorganic filler-incorporated films

Heat resistance

CPET, PP, EVOH, PVDC, PMP(TPX)

Low plastic odor

Oder-free sealant

Non-adsorption of flavor

Heat sealable EVOH, PET, PAN

Miscellaneous action

Volatile emmitting

Ethyl alcohol, Antioxidant, Hinokitiol,
Flavor, Sorbate

Volatile emmitting

Ethylene, Off-odor

Chemical Reaction

Ethylene (Potassium permanganaete, Activated
charcoal), Oxygen (Glucose oxidase, Alcohol
oxidase, Hydrogen-Platinum, Dye-light,

[E 2) Some properties of smoke-permeable film (Nishino and Yoshii)

Thickness

Permeability
Water
Oxygen

Heat shinkage

C

# 30
g/mt - day 60 40c, 90% RH
ce/nt - day 8 20T, 60T RH
10~15 Water at 80€C, 3min
20~30 Water at 100°C, 3min
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(38 2) schematic cross section of silver zeolite-containing plastic film.
Contact surface with food
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(E 3) The antimicrobial effect of plastic film containing silver zeolite.

E. coli 1 7.5x10°8 1.3%x108
7.5x 108 <10
ref. 7.5X 108 1.5x108
S. aureus 1 5.8% 108 6.7x 104
2 5.8x 108 <10
ref 5.8x 108 1.5x 108
S. gallinarum 1 3.6x10° 5.2x108
2 3.6x 108 <10
ref 3.6x108 4.6x108
V. parahaemolyticus 1 1.8%x 108 7.0X 108
2 1.8x108 <10
3 1.8x 108 b.8Xx 108
* 1:PE(25)/PE() (Yamamoto)

2: PE(25)/PE(5) with 1% silver zeolite
ref : PE(30)
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(& 4) Active packaging materials for fresh produce.

Anti-cloud
Anti-Microbes
Freshness control
Oxygen control
Carbon dioxide control
Ethylene control

Miscellaneous

Surfactant
Silver zeolite, Hinokitiol, Ally Isothiocyanate

Microperforation

Microperforation

Inorganic compounds,

Organic compounds

{coral, ceramics etc.)

Hinokitiol, Ally Isothiocyanate, Far infrared

Off-odor control Deodorant
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(38 3) A schematic diagram of the
column system simultaneously
separating four gases.

Molsieve 5A PLOT
0.32mm ¢ x 25m)

Pora PLOT Q
(0.53mm ¢ x 25m)
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(3% 4) A gas chromatogram of

a fresh air.
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v

{38l 5] predicted and actual changes in oxygen and carbon dioxide

concentrations.
(a) Predicted by Models 1 and 2
%

(a)
2 0. O Actual, — Predicted

CO. ® Actual, - Predicted

—_
o

Gas concentration, %
3

Storage time, day

1= 0z consumption rate

1= COz evolution rate
3 = COz2 evolution rate

*Roz = ~1.882 (Oz] - 95.03 (CO2)"* +60.82 (02)" + 01.241
(CO2)*-0.563T - (O2) +129.02
“Roz = 0.415"Ro + 22.95
"Roz = 55.1 {02} - 0.366{02) - (CO2) - 0.822T - (O2) ~ 1.606T
+66.51T"+ 0.13(CO2)* 1.464T - (CO2] - 88.91

(b) Predicted by Models 1 and 3

5[ @
2 0. O Actual, — Predicted
wF CO. @ Actual, - Predicted

Gas concentration, %

.............

8 10

Storage time, day
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(228 6) Respiration models of fresh produce based on Langmuir's adsorption
theory and their feasibility to prediction of gas change in MAP of

fresh produce.

Adsorptiy (

Cell of fresh produce

Ro : Oxygen consumption rate (mmol - Kg'-h™"), Re :
Partial pressure of oxygen (KPa), Pc
a, i . Parameters of rates (kPa"), b

((mmol - Kg" - h"), Po :
carbondioxide (kPa),

Desorptick
€ A-

Dissolution
abp,

° " T+ap,*aipop,

XL

;
>

Carbon dioxide production rate
. Partial pressure of
© Maximum oxygen

consumption rate (mmol - Kg' - h”, RQ : Respiration quotient
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