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Testing Technologies for Replacing Sulfur Dioxide Fumigation in Litchi for Export by Using Chlorine
Dioxide and Hydrochloric Acid Combined with Sodium Metabisulfite
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Abstract

The objective of this study was to compare some alternative treatments with sulfur dioxide (SO,)
fumigation in prolonging the storage life of litchi for export. In the first experiment, the effectiveness of HCI+SMS
and chlorine dioxide (CIO,) in maintaining fruit quality during cold storage was investigated. The fruits were
dipped in the solution of 1% HCI + 1%SMS for 5 min as compared with dipping in 0.5% CIO, for 4 min. The fruits
were allowed to air dry for 2 h, packed in 3 kg perforated plastic baskets and stored at 5°C, 85% RH for 28 days.
They were compared with SO, — treated and untreated fruits. It was found that dipping in HCI+SMS, CIO, and SO,
reduced pericarp browning and maintained the high scores of consumer acceptance as compared with untreated
fruits during storage. Dipping in HCI+SMS maintained the high values of pericarp color, i.e. L* and a* values
which accorded with low pericarp browning as compared with the other treatments. After dipping in HCI+SMS,
pinkish red pericarp was restored faster than SO, — treated fruits (within a week) whereas CIO, treatments resulted
in orange red pericarp throughout the storage period. In the second experiment, a survey of consumer
acceptance through the questionnaires distributed to 184 people was carried out in Fang district, Chiang Mai
province. It was found that dipping in 1% HCI + 3% SMS resulted in the highest percentage of flesh taste
acceptance and lower percentage of pericarp acceptance when compared with CIO, treatment. However,
dipping in HCI + SMS could be used to extend the shelf life of litchi for export in the future.
Keywords: hydrochloric acid (HCI), sodium metabisulfite (SMS), chlorine dioxide (ClO,)
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Fig.1 Effects of dipping in 0.56% CIO, compared with 1% HCI+1% SMS and SO, on pericarp browning of
outer and inner side (a-b), flesh discoloration (c), disease incidence (%) after display at ambient
temperature for 3-7 days (d), lightness (L*) (e) and redness (a*) (f) of fruit pericarp of litchi during

storage at 5 °C, 85% RH for 28 days. Dot line represents limit of acceptance.
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Fig.2 Effects of dipping in 0.5% CIO, compared with 1% HCI+1% SMS and SO, on sensory evaluation of
inner and outer fruit pericarp (a-b) and fruit flesh, i.e. flesh acceptance (c) taste (d) and chemical

changes, i.e. pericarp pH (e) and flesh pH (f) during storage at 5 °C, 85% RH for 21 days.
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Table 1 Acceptance testing of some treatments for extending shelf life of litchi for export
SMS+HCI SO, Clo,
Frequency (people) 38 46 93
(%) 21.5 26 52.6
Table 2  Frequency of liking based on pericarp color and flesh acceptances
Fruit quality Rating scale SMS+HCI SO, CIO,
Pericarp color 1 12 15 5
2 28 29 11
1-2 in total 40 (21.7%) 44 (23.9%) 16 (8.7%)
3 37 33 26
4 87 80 76
5 14 18 62
3-5in total 138 (75%) 131 (71.2%) 164 (89.1%)
Taste 1 3 7 7
2 17 11 18
1-2 in total 20 (10.9%) 18 (9.8%) 25 (13.6%)
3 26 25 27
4 100 91 75
5 35 38 53
3-5in total 161 (87.5%) 154 (83.7%) 155 (84.2%)
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