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Antimicrobial effects of vinegar against norovirus and Escherichia coli in the traditional Korean vinegar 
green laver (Enteromorpha intestinalis) salad during refrigerated storage 
Shin Young Park, Seh Eun Kim and Sang-Do Ha
Chung-Ang University, Republic of Korea

This study investigated the antimicrobial effects of 5-15% vinegar on the survival of murine norovirus-1 (MNV-1) and E. coli in 
green lavers during 7-d storage period at 4°C. The MNV-1 were significantly (p<0.05) higher in 0% vinegar-containing lavers 

(3.63 log) than in 5~15% vinegar-containing lavers (3.29~3.04 log) throughout 7 d of storage. A 1-log reduction in MNV-1 was 
observed in 0~10% vinegar-containing laver after 5 d of storage and 15% vinegar-containing laver after 3 d of storage. The E. coli was 
also significantly decreased in 15% (6.84 log) vinegar-containing lavers than in 10% (7.33 log) and 5% (7.60 log) vinegar-containing 
lavers.  >1-log reduction in E. coli was observed in 10~15% vinegar-containing laver after 1 d of storage.  2-log reduction in E. coli was 
also observed in 10~15% vinegar-containing laver after 5 d of storage. Using the Weibull model, the dR-values of MNV-1 were 4.90 
d for 0%, 4.28 d for 5%, 3.79 d for 10%, and 2.88 d for 15% vinegar-containing lavers, whereas those for E. coli were 1.12 d for 5%, 
1.03 d for 10%, and 0.90 d for 15% vinegar-containing lavers. This study suggests that ~1 d of storage is required for 1-log reduction 
in E. coli in vinegar-containing lavers, whereas 3~5 d of storage is adequate for 1-log reduction in MNV-1 in vinegar-containing and 
non-vinegar-containing lavers. 
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