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Abstract

To develop a wrapping film, which suppresses the microbial decay through the storage and distribute of greenhouse
fresh produce, the antimicrobial packaging films were made and applied to the preservation of grapes(Campbell early).
For the purpose the films were made by adding 1% grapefruit seed extract(GFSE) to LDPE with high gas
permeability. On the antimicrobial effects, they were investigated with plain LDPE film(Control). Grapes were
separately wrapped with packaging films in the state of closely-adhered packaging as well as modified atmosphere
packaging(MAP). The wrapped grapes were stored at 5°C for 65 days and then the colony count of contaminated
microorganims, decay ratio of grapes, the gas component within the packages and chemical qualities were investigated.
The antimicrobial film packaging showed the efficient results to suppress microbial growth as compared with control.
The total number of containated microorganisms were decreased gradually through all the storage period. In the
closely-adhered packaging and MAP the decay ratios of grapes was 31% and 19%, indivisually. After the storage
period of 65 days, the interior gas components of MAP were 4.5% of O2 and 17.6% of CO2, which were efficient
for the storage of grapes. In addition, no negative effects in sweetness and acidities occurred.

Key words : greenhouse fresh produce, grapefruit seed extract, antimicrobial film. modified atmosphere packaging,
closely-adhered packaging
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Table 1. Gas chromatographic conditions for the analysis
of O, and CO; gases

Ttems Conditions

GC. HP 5890A

Column Alltech CTR 1 column
Carrier gas flow rate He 30 ml/min
Reference gas flow rate He 40 ml/min
Detector TCD

Oven Temp. 40T

Injection Temp. 70C

Detector Temp. 90T
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Table 2. Gas permeabilities of packaging films at 5C
Gas penneablhty

Film (me - - b - am) ST
Mhaterial name(Maker)  Thickness{zam) 0, CO.
LDPE*(Daelim, Korea) 32 3673 34220
HDPE** Clean Bag 10 3332 28046
(Clean Wrap, Korea)
Polyolefin MPD 2055 15 1548 11736

(Cryovac, USA)

* low density polyethylene.
** high density polyethylene.
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Table 3. Antimicrobial action of test packaging films
as observed by disk test

Film Bacillus Clostridium Escherchia Staphylococcus Pseudomonas
Material subtilis  botulinum coli aureus syringae

LDPE

LDPE
containing
1% GFSE

LDPE
containging

1%Sorbic acid * ¥

- ! no reaction, + : clear zone of 1.0~2.0 mm,

+ ¢ 2.0~5.0 mm.
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Fig. 1. Effect of packaging film on microbial growth on
grapes stored at 5C.
a ; Total aerobic bacteria b ; Yeast.
o. Control (LDPE film). =: Air packaging in
LDPE film containing 1% grapefruit seed
extract, 4: MAP in LDPE film containging 1%
grapefruit seed extract.
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Fig. 2. Decay ratio of grapes packaged in different films and
stored at 5°C for 65 days.

Table 4. Changes in pH, titratable acidity and soluble solid
of grapes packaged in LDPE film containing 1% of
grapefruit seed extract and stored at 5°C

Film Quality Storage time (days)
Packaging attribute 0 7 18 35 48

pH  3.73 364 363 3.58 3.55
Control(plain LDPE Acidity(%) 0.80 0.76 0.74 0.73 071

film packaging) ~ Soluble 15 \o1ah 108 120 114

solid(Bx) 1346 130 128 120 1L

pH 373 3.69 368 368 3.63

Air packaging in  Acidity(%) 080 0.77 076 076 075
antimicrobial film Soluble

ohiy 1346 133 132 128 126

pH 373 365 365 374 3.64

MAP in Acidity(%) 0.80 0.76 0.75 0.68 0.72
antimicrobial film Soluble
solidCBx) 13.46 132 13.0 130 128
2 %
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