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Abstract

The objective of this research was to improve the SO, fumigation process on fresh longan by
applying the forced-air circulation technique in semi-industrial scale. The SO, fumigation chamber was
designed to facilitate both vertical and horizontal forced-air circulation experiments. It is found that the
vertical forced-air circulation was suitable for both rectangular (ideal experimental purpose) and
trapezoidal baskets (commonly used in commercial practice). The vertical forced-air circulation allowed
SO, gas to contact with pre-packed longan inside both types of baskets better than the horizontal forced-
air circulation which worked well only for the rectangular basket. The basket flow-thru for vertical-forced
air circulation must be supplied at least 0.6 m’/sec to ensure a uniform air flow throughout the basket and
SO, residue on the longan.

The study of SO, fumigation process on the longan pre-packed in trapezoidal basket using
vertical forced-air technique indicates that SO, gas from direct gas tank required less process time than
SO, fumigation from incinerating sulfur powder 3-4 times. However, SO, residue and quality of
fumigated longan were not significant different (p>=0.05). The final SO, concentration of 4,000 ppm was
effective to extend shelf life of fresh longan longer than 20 days at 2 °C/95%RH. This SO, concentration
was 4-5 times lower than the recommended dose by National Food Institute or the regular usage by the
processor of 15,000 and 20,000 ppm. The SO, residue in the pulp on our fumigation experiment was 8
ppm, less than the maximum residue level (MRL) exported to China of 50 ppm by 80%. Preliminary study
of commercial practice on direct-gaseous with vertical forced-air fumigated longan shipped to Hong Kong
and China showed satisfaction to longan exporter where fumigated longan appeared more peel freshness
than the longan fumigated by regular commercial technique. It was possible that the high process
temperature of SO, fumigation by sulfur powder incineration which required 250°C in the burning
process causing high temperature in fumigation room deteriorate the quality of longan fruit.

For economic analysis of SO, fumigation process on longan with forced-air technique, it was
found that directly SO, gas yielded the operating expense about 0.5 baht/kg fresh longan. Meanwhile the
fumigation expense from sulfur incineration was about 0.10 baht/kg fresh longan, which was lower than
those from directly SO, gas by 5 times. With the estimated investment of research-graded fumigation
chamber with capacity of 10.6 tons/day, applying on fumigation service price of 1 baht/kg fresh longan
using directly SO, gas, the breakeven point and pay back period were 1,075 tons/year and 3.4 months

whereas the breakeven point and pay back period of sulfur incineration were 617 tons/year and 2 months.
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