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Abstract

Low density polyethylene (LDPE) films incorporated with 1% antimicrobial agents of Rheum palmatum
extract, Coptis chinensis extract, and Ag-substituted inorganic zirconium matrix, were applied to modified
atmosphere packaging of 200 g fresh strawberries. Plain LDPE film package, PVC wrap and perforative
pinhole package of the film impregnated with 1% Rheum palmatum extract were also constructed for
comparative purpose. All the packages were stored for 13 days at 5°C and measured in package atmosphere,
microbial count and quality attributes of the strawberry fruits. The antimicrobial LDPE films retarded the
growth in total aerobic bacteria, lactic acid bacteria and yeast on the fruits, and resulted in significantly lower
decay. The degrees of reduced microbial growth and fruit decay in the antimicrobial film packages were more
pronounced, when applied by hermetical sealing to produce the modified atmospheres of low O, (<4.0%) and
CO, concentrations with 6.3~9.0%. The hermetically sealed packages of antimicrobial LDPE films also
showed better retention of fruit firmness and did not give any negative effect on the physical and chemical
qualities of strawberries.
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Table 1. Gas permeabilities of plastic films used for
packaging of strawberries

Gas permeabilities at

Film Thickness  5°C (mL/m’ atm hr)
(um)
0, CO,
PVC 14 238.1 1251.9
Plain LDPE 28 89.6 380.0
LDPE with 1% Rheum 55 68.5 304.1
palmatum extract
LDPE with 1% Coptis 48 79.9 359.5
chinensis extract
LDPE with 1% Ag- 50 68.3 305.3

substituted inorganic
zirconium matrix
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Fig. 1. Gas compositions in the strawberry packages at
5°C. O—O: PVC wrap, @—@: Plain LDPE, A—A: LDPE
with 1% Ag-substituted inorganic zirconium matrix, ¢—&:
LDPE with 1% Rheum palmatum extract; O—: Perforative
pinhole package of LDPE with 1% Rheum palmatum extract;
W—®: LDPE with 1% Coptis chinensis extract.
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Fig. 2. Changes in microbial counts on the strawberries
packaged with different films and stored at 5°C. O—O:
PVC wrap, @—@: Plain LDPE, A—aA: LDPE with 1%
Ag-substituted inorganic zirconium matrix, ¢—&: LDPE
with 1% Rheum palmatum extract; O—O: Perforative
pinhole package of LDPE with 1% Rheum palmarum ex-
tract; l—MW: LDPE with 1% Coptis chinensis extract.
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Fig. 3. Decay of the strawberries packaged with dif-
ferent films and stored at 5°C for 13 days. Bars indicate
standard deviations of the data.
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Fig. 4. Weight losses of the packaged strawberries at
5°C. O—0O: PVC wrap, @—@: Plhin LDPE, A—A: LDPE
with 1% Ag-substituted inorganic zirconium matrix, ¢—4:
LDPE with 1% Rheum palmatum extract; O>—C: Perfora-
tive pinhole package of LDPE with 1% Rheum palmatum
extract; l—M: LDPE with 1% Coptis chinensis extract.
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Fig. 5. Changes in firmness of the strawberries pack-
aged with different films and stored at 5°C. O—O:
PVC wrap, @—@: Plain LDPE, A—a: LDPE with 1%
Ag-substituted inorganic zirconium matrix, ¢—4: LDPE
with 1% Rheum palmatum extract; <>——: Perforative
pinhole package of LDPE with 1% Rheum palmatum ex-
tract; M——M: LDPE with 1% Coptis chinensis extract.
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