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Abstract

The application of vertically forced circulation for sulfur dioxide (SO,) fumigation on fresh longan would
reduce dosage of sulfur powder incineration, resulting in a decrease in residue sulfur on longan peel and pulp.
However, modification of the conventional fumigation room to suit a forced circulation technique requires a major
investment for system installation. This study aims to fabricate a mobile units using verticall, forced-SO,
circulation. The study was carried out with 3 treatments: 1) vertically in forced-SO, circulation at flow rate of 0.8
m°’/s with SO, final concentration of 4,000 ppm. 2) conventional circulation with SO, at final concentration of 4,000
ppm. 3) conventional circulation with SO, at final concentration of 15,000 ppm. Results showed that residue sulfur
on the peel for the first and third treatments were not significantly different (p>0.05) but both treatments yielded
higher residue sulfur on the peel than that from the second treatment (p<0.05). The residue sulfur on the pulp for
the first and second treatments were not significantly different (p>0.05) and both treatments yielded less residue
sulfur on the pulp than that from the third treatment (p<0.05). The mobile unit vertically forced-SO, circulation
offers a potential for commercial practice as it can reduces residue sulfur on the longan peel below the standard
practice.
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Figure 1 The SO, fumigation chamber (Phimphimol et al., 2010). (A), Velocity measurement method in duct by
ASHRAE (2001). (B)
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Figure 2 The 60 basket were set into 10 stacks in a vertical forced-SO, mobile circulator.(A), The random

position for each stacks. (B)
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Table 1  The air velocity and flow rate of experiment at 6 locations. (ASHRAE, 2001)

] Air velocity (m/s) Airflow Rate average
Experiment 3 3
1 2 3 4 5 6 (m’/s) (m'/s)
1 8.29 7.51 5.31 6.45 8.65 9.81 0.759
8.71 7.40 5.28 6.71 8.45 9.76 0.764 0.80
8.84 7.28 5.23 6.45 8.40 9.68 0.757
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Table 2 The residue sulfur on the pulp and peel of longan fumigated at different SO, concentrate

Sulfur residue (ppm)

Application of SO,

pulp peel
Vertical circulation; 4,000 ppm SO, concentration 2° 1,716"
Normal circulation; 4,000 ppm SO, concentration 2° 1,459"
Normal circulation; 15,000 ppm SO, concentration 92° 1,905°

* Means in the same column followed by the same letter was not significantly different at 5% level
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Table 3  The peel browning and soluble solids of longan exposed to different concentrations of SO,

o Browning e
Application of SO, 5 Soluble Solids ( Brix)
L* c* H
Vertical circulation; 4,000 ppm SO, 49.4° 37.2° 73.6° 18.5°
Normal circulation; 4,000 ppm SO, 49.3° 36.8° 72.8° 17.4°
Normal circulation; 15,000 ppm SO, 49.6° 37.9° 72.5° 17.5°

* Means in the same column followed by the same letter was not significantly different at 5% level
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