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Abstract

In order to establish the method to prepare and use the sulfur dioxide gas generating agent in low temperature
storage of grape fruits, the SO, generation capacity from various sulfite compounds was investigated, and the method
to regulate SO, gas generation and to detect the gas was developed. The conidial germination and mycelium growth
of Botrytis cinerea which causes gray mold disease during grape fruit storage was completely inhibited at the SO,
gas concentration of 400 ppm and 3200 ppm, respectively. Sodium hydrosulfite generated the most amount of
SO, gas among the investigated 5 different sulfite or bisulfite compounds. By adjusting the number of pinholes
on packaging film of the compound or by adding pH adjusting agent, e.g. citric acid or phosphates, it was possible
to regulate the amount and duration of SO, gas generation from the compound. Because malachite green was
quantitatively discolored by SO, gas, the solution or impregnated paper with the compound could be practically
utilized as a indicator detecting SO, gas. Finally, when Muscat Bailey A grape was stored at low temperature
with SO, gas generating agent, the disease incidence was reduced after storage.
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Fig. 1. Conidial germination of B. cinerea under the varied SO, gas
concentrations.

A; Oppm, B; 100ppm, C; 200ppm, D; 400ppm SO gas.
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Fig. 2. Radial growth of B. cinerea mycelium under the varied SO
gas concentrations.

Left; 5 days after gas treatment, Right; 15 days after gas treatment.
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Fig. 3. Discoloration of SO; indicator paper under the varied SO,
concentrations.

Fig. 4. The color change of SO; indicator paper during storage of
grape fruits with SO, gas generating agents

Left; immediately after storage, middle: 45 days after storage, right; without SO, generating
agents.
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Fig. 5. Comparison of SO, gas generation among the various sulfite
compounds.

A; Control (original malachte green solution), B; sodium hydrosulfite, C; sodium
metabisulfite, D; sodium bisulfite, E; sodium hydrogensulfite, F; potassium bisulfite
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Fig. 6. Difference of SO, gas generation according to the number
of pinholes on packaging film of sodium hydrosulfite.
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Fig. 7. Difference of SO, gas generation according to the addition
of various pH regulating agents with sodium hydrosulfite

A; Control, B; sodium hydrosulfite, C; sodium hydrosulfite + citric acid, D; sodium
hydrosulfite + KH,POs, E; sodium hydrosulfite + K,HPO,, F, sodium hydrosulfite +
KH,PO,+ K,HPO,.
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Fig. 8. The time course of SO, gas generation from various SO,
gas generating agents

Sodium hydrosulfite (-O-), sodium hydrosulfite+ citric acid (-@), sodium hydrosulfite
+ KH:PO; (-A), sodium hydrosulfite + KH;PO; + K;HPO, (-H-).
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Table 1. The quality and disease incidence of grape fruits after
45 day storage with SO, gas generating agents

Anthocyanin .» Tartaric acid ~ Disease
Treament et~ emd S5C B 00 ™ ncidence (%)
Control 210 £ 1.1 169 £ 03 0.60 £ 0.02 16.7

SO, generation agent 198 + 0.3 168 + 04 058 £ 0.04 33
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