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Augmentation of Freshness keeping of Fresh Produce
Using a Functional Packaging Film
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Abstract

The functional packaging film, that keeps the freshness of the fresh produce, has
composed of the ferro fluid particles, chitin and chitosan. The film exhibited
selectivity in permeability for carbon dioxide and ethylene gases. Antagonistic
effect of the film for Fusarium, Botrysphania, Altanaria and E. coli was excellent.
The film kept the favorable taste of Kimchi and Korean strawberry well.
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Fig Schematic diagram of a gas permeability apparatus
C: tube G: gas bomb M: monitoring system P: pressure gage
PC : permeation cell Sl1, $2: perssure sensor SV: screw valve
V1, V2, V3: valve VP : vacuum pump
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Table 1. Physical properties of packaging material.

Packaging | Thickness Carbon dioxide Oxygen ethylen gas
material (um) transmission rate | transmission rate | transmission rate
LDPE45" 45 1.39E-09 3.00E-10 6.83E-10
AC60” 60 1.42E-09 3.13E-10 7.23E-10
WC30” 30 1.52E-09 3.26E-10 744E-10
FCA® 60 1.14E-09 2.45E-10 5.37E-10
FPT® 60 1.31E-09 2.79E-10 6.35E-10
FCG" 60 1.25E-09 2.66E-10 6.09E-10
CWC* 30 1.41E-09 3.23E-10 7.35E-10

a) Low density polyethylene, thickness :30 tm

b) 3% ceramic treated silver in LDPE, thickness : 60m

¢) 3% ceramic treated silver in LDPE, thickness : 30m

d) Threelayer film LLDPE/LLDPE/3% ceramic treated silver in LLDPE, thickness @ 60m
e) Threelayer film LLDPE/3% ceramic in LLDPE/LLDPE, thickness : 60um
f) Threelayer film LLDPE/3% fine ceramic in LLDPE/LLDPE, thickness :
g) 0.1 chitn + 3% ceramic treated silver in LLDPE, thickness : 30/m

60sm

Table 2. Antagonistic power of functional LDPE films; symbol + means a power
of antagonistic effect.

number of E.coli
flim type | remained among |Fusarium sp.|Botrysphania sp|Altanaria sp.
No 1000 species
1 FCA 1 ++++ +++ +4+++
2 FPT 1 +++ +++ +++
3 LDPE 830 - - -

Table 3. Change in viable

cell count of lactic acid bacteria

in packaged kimch during

storage at 20°C (Unit: cfu/ml)
Packaging storage days
material 0 2 4 6 8 10
LDPE” 1.86x10° | 763%x10° | 1.62%x10° | 561x10° | 513x10% | 5.03% 10°
AC0” 1.86x10° | 6.84%x10° | 1.17x10° | 419x10° | 419x10% | 4.01x 10°
AC60° 1.86Xx10° | 6.21x10° | 1.04x10” | 4.89x10° | 489x10° | 453 10°

a) Low density polyethylene, thickness :30 m
b) 3% ceramic treated silver in LDPE, thickness : 30m
b) 3% ceramic treated silver in LDPE, thickness : 60m
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