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Abstract

This study was conducted to evaluate the effectiveness and potential
adverse effects of four types of sulfur dioxide (SO:)-releasing pads
used to control quality deterioration and decay during long-term
storage of ‘Shine Muscat’ (Vitis vinifera cv. Shine Muscat), the
leading table grape cultivar in Korea's export market. Shine Muscat
has gained high domestic and international demand due to its high
sugar content, crisp texture, and attractive appearance; however,
postharvest diseases such as Botrytis cinerea are major factors
causing loss of marketability during storage and distribution. To
address this issue, SO: pads are widely applied in the industry, but
scientific evidence on  product-specific characteristics and
replacement intervals remains limited. Bunches of Shine Muscat
harvested in October 2024 from Sangju, Korea, were stored under
controlled conditions (0°C, 90% RH) for up to six months. Four pad
types (A: India, B: India, C: Spain, D: South Africa) were applied,
and changes in fruit quality were assessed. Parameters included
soluble solids content, titratable acidity, firmness, external
appearance index, incidence of decay, berry shattering, peel
browning, peduncle discoloration, and stem condition. In addition,
SO:2 release dynamics of each pad and residual SO: levels in berries
after 100 days of storage were measured. To evaluate replacement
effects, pad A was additionally tested under a treatment where pads
were replaced after three months of storage. Results showed that all
treatments maintained an appearance index above 4.0 and
acceptable marketability up to 2-3 months. However, after four
months, clear product-specific differences were observed. Pad C
initially released high levels of SO, effectively suppressing decay in

early storage, but later caused increased peduncle discoloration and
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fruit damage as SO: levels rapidly declined. Pad D showed relatively
lower decay rates, indicating greater suitability for long-term
storage. Replacing pad A after three months did not further
suppress decay but rather increased peduncle bleaching, suggesting
negative side effects of replacement. Residual SO: concentrations
measured 100 days after storage were below 10 ppm across all
treatments, including the replacement treatment, confirming
consumer safety. In conclusion, this study identified the SO: release
characteristics and storage performance of four sulfur pads for
Shine Muscat and highlighted both advantages and limitations of
pad replacement. These findings provide practical guidelines for
growers and exporters to select appropriate SO: pads and storage
strategies based on storage duration, shipping schedules, and
economic considerations, thereby  contributing to  reduced

postharvest losses and stable export quality of Shine Muscat grapes.
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