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Effects of Volatiles Released in Active Modified Atmosphere Package Containing Tangwood Balau
Tree Resin (Locally Called Kee Cee) on Color and Ascorbic Acid Content Changes of
Fresh Tomatoes
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Abstract
The objective of this research was to study effects of vapors released within active modified
atmosphere packages on changes of color and ascorbic acid of fresh ’Srida variety’ tomatoes. Prototype of
vapor controlled release sachet was developed. This was made of multilayer film containing resin of
Tangwood Balau tree (Shorea obtusa Wall or called KC material) laminated with ethylene vinyl acetate (EVA)
and low density polyethylene (LDPE) films. The films later was formed into a sachet (7x7cm size) into which a
filter paper pre-adsorbed with 0.5 ml-liquid ethanol was inserted, and heat-sealed. The sachet was packaged
into the solid plastic tray (1 sachet for 1 tray) together with 150¢ fresh tomatoes. Individual trays were
packaged into LDPE plastic bags, and heat-sealed (KC sachet treatment). These were kept at 10°C for 7 days
and were compared to similar packages containing either sachets made of LDPE and having no KC material
(LDPE sachet treatment) or no sachet (control). Experimental results show that increases of red color (a*
values) and decreases of ascorbic contents of the tomatoes in the KC sachet treatment apparently were
slower than those of other treatments. These were results of interactions between tomatoes and vapors
containing ethanol and KC material-released vapors accumulated in the KC sachet packages. Kinetic changes
of a* values and ascorbic contents of the tomatoes in all treatment were well predicted by the first-order
fractional conversion model of which the root mean square of errors (RMSE) were in a range of 0.82-1.17.
Keywords: Tangwood Balau tree resin, active modified atmosphere packaging, tomatoes
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Figure 1 A conceptual model for a sachet prototype of which KC resin was incorporated, and for interactions
between ethanol vapor released from the carrier and KC subsequently releasing volatiles (a), and a
physical sachet of which the brown color seen was attributed to the KC layer laminated in the

sachet material (b)
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Figure 2 Changes of a* values (a) and ascorbic acid contents (b) of tomatoes packaged in KC sachet, LDPE
sachet and control treatments, kept at 10°C for 7 days (a). Note: dots and lines represent data
experimentally collected (exp.) (n=3, average data with standard deviation bars at individual times)

and those predicted by the FOFC model (pred.) respectively.
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Table 1 Values of ka* K o and RMSE estimated from the non-linear regression for changes in a* values and

ascorbic acid contents values predicted by the FOFC models Eq. 1 and Eq. 2, respectively

Treatments a values (Eq.1) Ascorbic Acid Contents (Eq. 2)
ka* (day™) RMSE K ya (day™) RMSE
KC sachet 0.13 0.83 0.19 1.74
LDPE sachet 0.323 0.98 0.27 1.21

Control 0.99 0.87 0.37 1.10
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