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Table 1. Important “value-added” packaging materials which contribute to the preservation of

food quality.

Barrier (Permeant properties)
Gas barrier

Water vapor barrier
Light barrier

Volatile barrier

Smoke-permeable materials
Anti-microbes

Anti-fog

Water absorption

Heat resistance

Low plastic odor
Non-adsorption of flavor
Miscellaneous action
Volatile emmitting

Volatle emmitting
Chemical Reaction

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

HDPE, OPP, PVDC, Vapor deposition
PET, Titan derivatives-incorporated or
Hydroxybenzophenone-incorporated fim
PET, PC, PVDC, EVOH, OV,

Vapor deposition

Polymer alloy based on PA

Silver zeolite-incorporated materials
Detergent-incorporated films

Inorganic filler-incorporated films

CPET, PP, EVOH, PS, PVDC, PMP(TPX)
Oder-free sealant

Heat sealable EVOH, PET, PAN

Ethyl alcohol, Antioxidant, Hinokitiol,

Flavor, Sorbate

Ethylene, off-odor

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

AXNEEA, BALA BAEF F
453 gdow, AA F2 AKX,
Yo(PR)EF § M2 §=29 £

AA7E AHL T

PETH S F2, 3, 94F, 9 * &
Zx Foll o] 853 AT PET ©A
AE HEA AadAde] FEITL A AL

oX
2L
1

EVOHZS "=Zd4 UE

o X
‘)'rg"r_éjg
[ 2 ol
iz L

B =

F"'r‘

ol
i1
> Y

=

A=82]
AT

+~

A e EJNINE

B
2
et

o

3] wolAit} o] EAE s Ast
Zlgel MEEo] Ut
A" 1O F

F EZAR F 429
2N FHEZ AW(V

& 4 gt =agA PVDCY Sioxell ¢
3l Weo] 38, PETHFAd NMXD6o &
goll 2% AgA Y] F ol FEHY
Ath PET-NMXD6 EFE yzeit
IVEE HreL ALE 5Pz
E Y (trap) 33l AEE ATk

EVOHE W& 2xdAME v$ U435
3 AAEAAE el AR HEEE
HAA e 2540 TUHEE AP

g E 4 ded, FHY SAEAE
A s AHEE T Qo

1A e AgFEHRAe] w2 EeiEHe
MEE P Atk T4 olEHE
ARG AolAL FAAE(HBITEKS)
2 I EFAFNAL FAG AT
E =0 g2 Fd T A2EFHA

v yAAQ g olFEH_EEBIE)
Hol §5at gy FAAES &3



Journal of KOPAST Vol. 3 No. 2 1996 Printed in Korea 65

33, AaFFHAgo] ¥ IR} ATk
A ol ¥ o] BYesle A £
o] ZE=alRth (& 2> o33 EAA
9] d& vt =3 $IAE A
B, EiAY 52 oAsteid F3A) ol
g & 4717 8FHT Y, A
E7u2 108 ol AHEAALE 7HA
2T HI /S HJATH

wFHA 5 AvFe 2B ZdH
3] YrolA I glof ol wWE FAd 9
3 A Eo g3yt FAVE HA Ak

1.5p
EVOH
/ L]

1.0
R
e
:
O 05

0 20 40 60
Storage time, days

Fig 1. Changes in oxygen concentration in different
packaging containers after retort treat-
ment.(Koyama et al.)
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Table 2. Some properties of smoke-permeable film (Nishino and Yoshi).

~Tnk T conditon

Thickness u 30

Permeability

Water g/m’ - day 60 40°C, 90% RH

Oxygen cc/m’ - day 8 20°C, 60% RH

Heat shrinkage 10-15 Water at 80°C, 3min
20-30 Water at 100C, 3min
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Fig 2. A schematic cross section of silver zeolite-containing plastic film
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Table 3. The antimicrobial effect of plastic film containing silver zeolite.

& g 1 om0 b o PR

E. coali 1 75x%10° 1.3x10°
75%10° (10

ref. 75%10° 15x10°

S. aureus 1 58x10° 6.7x 10
2 58%10° 10

ref 58x10° 15x10°

S. gallinarum 1 3.6X10° 52%10°
2 36x10° (10

ref 3.6x%10° 4.6%10°

V. parahaemolyticus 1 18%10° 70X10°
2 18x10° 10

3 108 X 10° 5.8X10°

* 1:PE(25)/PE(5)
2:PE(25)/PE(5) with 1% silver zeolite
ref:pe(30)

Table 4. Effects of silver zeolite on survival of several bacteria in Chinese tea. *

5 T T T : Smor(oeﬂs/g) .
e | Ohﬂjf,nﬁ.au;,,,,,_ 2hr ;_-,5‘7 4
Viable cells 1.7x10° 44x10° 76x10* 39x107
25C - 1.7x10° 6.5x10° 76%x10 3.9%107
+ 36%10° 12x10' 0 0
E.coli - 3.6x10° 1.9x10 5.0x10° 2106
Viable cells + 17%10° 3.6X10° 8.4x10* 4.0Xx104
10C - 1.7x10° 7.1x10° 1.5%x10° 2.3X104
E.coli + 36x10° 5.6x10° 52 4
- 36%x10° 5.8x10° 8.0x 10 16X%x10°
* Chinese tea was packaged with plastic pouch containing 2% silver zeolite and stored for 48 hours.

s+ Zeolite 10%-replaced with silver.
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Table 5. Active packaging materials for fresh produce.

o

~cloud Surfactant
Anti- Microbes Silver zeolite, Hinokitiol, Ally Isothiocyanate
Freshness control

Oxygen control Microperforation

Carbon dioxide control Microperforation

Ethylene control Inorganic compounds,

Organic compounds, (coral, ceramics etc.)

Miscellaneous Hinokitiol, Ally Isothiocyanate, For infrared
Off-oder control Deodorant
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N2+02+Ar I‘%z
02
Ar
CO; \

7t 6 8

Retention time (min)

Fig4. A gas chromatogram of a fresh air

BdEzlE AgHAOE A IR v}
2Ye ol8¥ Ad, AL, VTR,
dfzze) A BHWS ¥Ysty, TP
molecular sieve®} pora pack®] capillary
HPAGAME FA Y] 7ted A
< JERRATH(C IE 34) FX).

2. Wnigo| gagel W}

TN BY Fhi(gas) ZHS ER
AR HAEERH AHEY FF T
ot ARAY. g RHEY F5F



70 M. Takashi Hirata

g FIte AL, FRIAN, TRAARF
of AN FFFE HIF A= A9
fitt.

=3 BT HAEE GAACTH S
A EA% AL Y FFFES
A e AYA ged. EEAS
AWM F5FE AEHA &
A2 A&HCE Hriske WS A
ok o] W et Tk F Aol
£ 2 /9 g9 Fvsty, gy &
&9 olaggrad FEE ZHNA F
FHE 2HdEA 78 F7 A5 &, A
ZAZo]l MAZRY W9 Fas #asty

o rlo rlo v

25 ¢ @)

| O0s O Actual, — Predicted

%
n
-1

COs @ Actual, +-«Predicted

-t
(4]

Gas concentration,
-h
o

o
£

4 ] 8 10
Storage time, day

Wake s 11 AENA A olabsiera
o ¥ g gdW FFEEE VtaERd
grEA vehd 4 ok

& o] WdlE T3 FmodeS At
23t BaFEe MAXFTWE 7taz
Aol WslE 953 A ASA 9 o
Atk AR FAHAJTE ((1E 5O
Fx)

o] W] o3 o7 7HAY A4, ol
Astea Fxatl YA FEES 4
AL S5 U7 i FFEIE 8ol
A 2% 471 ok 128G olHE
WL Ay, wAge AFAMA A%
)

| Os O Aclual, ——Pradicted

%
»
°

COs @ Actual, *+-Predicted

Py
o

-t
o

Gas concentration,

Storags time, day

Model ~ Equation

1 = QOzconsumption rate

MRoz = -1.882(07) - 95.03 (C02"*+60.82 (02%+2.41 [COI)*

-0.563T - (02 + 129.02

2 = CO:z evolution rate
¥Roz

3 = CO: evolution rate

MRoz = 0.415Ro:+ 22.95
55.1 (023~ 0.366 (02 - (CO? - 0.822T - (04 - 1.606T +66.,512

+0.13 (CO2* - 1.464T - [CO1 - 88.91

Fig 5. Predicted and actual changes in oxygen and carbon dioxide concentrations.

(a) Predicted by Models 1 and 2
(2) Predicted by Models 1 and 3
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RO : Oxygen consumption rate (mmol - kg-1 - h-1), RC:Carbon dioxide production rate (mmol - kg-1 - h-1),

pO : Partial pressure of oxygen (kPa),
pC : Partial pressure of carbondioxide (kPa), a,
i Parameters of rates (kPa-1),

b : Maximum oxygen consumption rate (mmol - kg-1 - h-1)

RQ : Respiration quotient

Fig 6. Respiration models of fresh produce based on Langmuir' s absorption theorption theory and their fea-
sibility to prediction of gas change in MAP of fresh produce.
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