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Development of Ethylene-removing Film for Ethylene-sensitive Fresh Produces
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Abstract

Nowadays, the fresh commodities are commonly packed in plastic bags to reduce weight loss.
Accumulation of the ethylene gas is thus frequently found and leads to rapid ripening and decays. Therefore,
careful removal of the gas must be applied. This research work was carried out to develop the films that can
efficiently remove ethylene gas inside the package. The development was followed mixed matrix membrane
concept which has been applied extensively in the preparation of permselective membranes with zeolite particles
dispersed in polymer matrix. In our study, fine particles of zeolite with SiO,/AL,O, > 25 and pore size > 0.39 nm
were used. The films with fine particles dispersed in the matrix containing styrenic block copolymer gave
ethylene-TR ~ 63,000 — 74,000 cm’/m°.day, while OTR and CO,-TR are 8,500 — 15,000 and 13,200 — 60,000
cm3/m2.day, respectively. In addition, particle distribution, interfacial property and ethylene permeability of
polymer matrix showed significant effects on the film permselectivity. Packing tests carried out showed that Thai
coriander packed in the films remained fresh and green for 8 days at 7°C, and green tomato packed in PP bag
with the ethylene permeable window reached “turning stage” on day 7-8 at room temperature.
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Figure 1 Ethylene, O, and CO, permeability of LDPE and zeolite-filled LDPE films.
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Figure 2 SEM images of zeolite-filled LDPE films.
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Figure 3 Ethylene, O, and CO, permeability of Kraton 1652, LDPE/Kraton 1657 blend and zeolite-filled films.
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Figure 4 SEM images of zeolite-filled films.
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Table 1 Results of packing test on Thai coriander and Tomato

Packaging Shelf Life in day/Ethylene Accumulated in ppm
Commodities Format Shelf life indicator (%0, and %CO, inside the package at steady state)
Control* Prototyping films plastic bag**
Thai 75gin Weight loss < 2% 4 days/- 7 -8 days/ 2 -3 ppm 6 days/ 3 -7 ppm
coriander 6 x14inchbag  Yellow leaf < 20% (12%0, and 2%CO,) (6%0, and 3%CO,)
Tomato 3 fruits in Weight loss < 2% 2 days/- 7-8days/1-2.5ppm 2 day/ 6 - 10ppm
5.5x6 inch bag “turning stage” (6%0,and 10-15%C0O,)  (0.1%0, and 8.2%CO,)

* packed in PP bag with 18 punched holes with diameter of %4 inch for Thai coriander and 8 punched holes with diameter of 4 inch for tomato.

** LDPE bag (E-TR = 31,890 cm’/m’.day.atm) for Thai coriander and PP bag (E-TR = 3,850 cm’/m’.day.atm) for tomato.
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