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ABSTRACT

Tangerine fruit cv. Sai Nam Phueng were coated with 9 commercial coatings;
Citrashine, Sealkote, Fomesa, Rosy Plus, Citrosol AK, Supershine-C, Zivdar, Perfect
Shine, and WAX (unknown), a PE microemulsion, and two concentrations of chitosan
solutions (1.5% and 2.0%). Uncoated fruit were used as controls. These tangerine
fruit were stored at room temperature (23+3°C) and 56+5% relative humidity (RH) for
7 days. The peel color, physiological and chemical changes were determined. Among
coated treatments, Zivdar exhibited the best gas exchange results. Fruit coated with
Zivdar and Perfect Shine had lower internal ethanol content than fruit with the other
coatings. In general, coated fruithad lower respiration rates and higher alcohol
dehydrogenase (ADH) activities than the non-coated fruit. Coatings reduced weight
loss, formation of off-flavor and resulted in better appearance of the fruit. However,
the effects on skin color, total soluble solids (TSS), pH, titratable acidity (TA),
TSS/TA ratio and vitamin C content were not detected.

In another experiment, tangerine fruit were coated with Citrashine, Sealkote,

Rosy Plus, Zivdar, Perfect Shine, a PE microemulsion, 2.0% chitosan or non-coated



fruit werestored at 5+2°C(90+£2% RH), 10+2°C(90+2% RH)and an ambient

temperature of 23+3°C (50+£3% RH). The results indicated that tangerine fruit stored

at low temperatures and high RH had lower weight losses than fruit stored at ambient
temperature. The fruit stored at 5 and 10°C had higher internal O,, lower internal CO,
and ethanol contents than fruit stored at ambient temperature. Tangerine fruit stored at
low temperature had less off-flavor and better appearance than fruit stored at higher
(ambient) temperature. Storage temperature had a negative impact on ADH activities,
peel color and TSS but had no effect on pH, TA, TSS/TA ratio and vitamin C content.
The fruit coated with Citrashine, Sealkote, Rosy Plus and Zivdar had less weight loss
than non-coated fruit. Tangerine fruit coated with Rosy Plus, Zivdarand 2.0%
chitosan had the maximum level of gas exchange. Coated fruit tended to have higher
internal ethanol content and ADH activities than non-coated fruit. Like in the first

experiment, coatings had no effect on peel color, TSS, pH, TA, TSS/TA ratio and

vitamin C during low temperature storage.

Tangerine fruit cv. Sai Nam Phueng were coated with 3 commercial coatings
(Zivdar, Fomesa and Citrashine) by a commercial method in a packing house of Sai
Thong Company Limited and non-coated tangerine fruit were used as controls. All
coated fruit were stored at room temperature (24+3°C) and 56+9% RH for 10 days or
stored at 5°C and 85£3% RH for 41 days. The physiological and physico-chemical
changes were recorded. The results indicated that the peel of tangerine fruit coated
with Zivdar had the optimal exchange of O, and CO, gases. The coated tangerine
fruit with Zivdar had a lower level of internal ethanol content. The formation of off-
flavor also occurred at a slower rate than the other fruit which were pre-coated with
other materials. In addition, coatings also resulted in decrease of weight loss and had
better appearance than the non-coated fruit. However, coating had no effect on the
skin color and other chemical compositions.

The development of various coating formulas were carried out for five set of
coating materials and coated fruit were stored at room temperature. The results
showed that the best coating material was composed of 17.5% polyethylene and 0.5%
shellac. Coatings materials which contained carnauba and candelilla waxes assisted

in the lowering of weight loss. However, the disadvantages included the rapid



vi

occurrence of off-flavor. The coating agents composed of zein, chitosan, and gum
arabic were not suitable for tangerine cv. ‘Sai Nam Phueng’.

The best four formulations of coating materials from previous experiment
were composed of the following; formulation A (8% candelilla microemulsion+ 12%
commercial polyethylene), formulation B (17.5% commercial polyethylene + 0.5%
shellac in ethanol), formulation C (17.5% commercial polyethylene + 0.5% shellac
micro-emulsion), and formulation D (17.5% polyethylene microemulsion + 0.5%
shellac microemulsion). These coating materials were compared with Zivdar coated
fruit and non-coated fruit during storage at room temperature (27+3°C)and 56+11%

RH for 11 days. The results indicated that tangerine fruit coated with formulation A

had the least weight loss but showed off-flavor faster and to a greater extent than fruit
which were coated with other formulations. The coated tangerine fruit with
formulations B, C, D, and Zivdar exhibited decreased weight loss by 45-50% and
there were no differences in flavor or visual appearance. Moreover, the fruit peel
which was coated with formulation B, C, D and Zivdar allowed a similar level of gas
exchange but at a better rate than formulation A. Coatings had effects on pyruvate
decarboxylase (PDC) and ADH activities, but had no effect on chemical compositions
of tangerine fruit.

The surface of tangerine fruit coated with all commercial coatings
formulations A, B, C, D and uncoated fruit were examined by Scanning electron
microscopy (SEM). It was shown that the surface of uncoated fruit had irregular
platelets in shape, size and were rough in appearance. Some coatings on the fruit
surface showed a uniform and continuous surface, but some coatings resulted in
cracked surfaces. Zivdar wax and formulation D had a uniform layer. The
permeability to O, and water vapor were determined only for formulation D and
Zivdar after coating on a cast polypropylene film and kraft paper. It was found that

the two coatings had quite similar permeance values for O, and water vapor.

Keywords : coating material, tangerine fruit cv. ‘Sai Nam Phueng’, polyethylene,

shellac, internal gases
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