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Growth Survival of Listeria monocytogenes in Enoki Mushroom (Flammulina
velutipes) at Different Temperatures and Antilisterial Effect of Organic Acids

Se-Ri Kim*, Won-Il Kim, Jae-Hyun Yoon, Do-Yong Jeong, Song-Yi Choi, Injun Hwang, Nagendran Rajalingam
Microbial Safety Team, National Institute of Agricultural Sciences, Rural Development Administration, Wanju, Korea

(Received December 2, 2020/Revised December 8, 2020/Accepted December 11, 2020)

ABSTRACT - Listeria monocytogenes (L. monocytogenes) was responsible for several recall cases owing to its
incidence in mushrooms exported from the Republic of Korea. In this study, we investigated the survival of L. mono-
cytogenes in enoki mushroom (Flammulina velutipes) at different temperatures and the antilisterial effect of its
organic acids. Enoki mushrooms were innoculated with L. monocytogenes (initial concentration 4.5 log CFU/g) and
stored at 1-35°C, No growth of L. monocytogenes in enoki mushrooms was observed at 1°C for 30 days. 3.0 log CFU/
g growth of L. monocytogenes was also achieved after 36 h and 24 h at 30°C and 35°C, respectively. To evaluate the
antilisterial effect of the organic acids (acetic acid, lactic acid, malic acid), enoki mushrooms were treated with 1-3%
of each acid for 10-30 min. The efficacy of malic acid and lactic acid was significantly higher than that of acetic acid.
Over 3.0 log reductions were observed when L. monocytogenes in enoki mushrooms was immersed in 3% lactic acid
and malic acid over 10 minutes or more. Therefore, it is necessary to keep enoki mushrooms at 1°C during the export
process and treat them with 3% lactic acid and malic acid for 10 min prior to consumption.
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Fig. 1. Survival of L. monocytogenes on enoki mushroom during the storage at different temperatures.
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Fig. 2. Growth of L. monocytogenes isolated from enoki mushroom in (A) TSBYE and (B) 2% enoki mushroom extracts at 35°C.

Table 1. Reduction levels of Listeria monocytogenes inoculated on enoki mushrooms after treatment with 1-3% organic acids

Treatment time Concentration
Organic acids .
(min) 1% 2% 3%
10 1.49 £ 0.38""" 1.49+£0.17" 1.95+£0.07*
Acetic acid 20 1.68 £0.314* 1.80 + 0.18"" 2.17 £0.14%
30 1.85+0.39™ 1.96 £ 0.14*° 2.38+0.11%
10 1.35+0.62* 1.92 +£0.33* 3.56 £ 0.58"
Lactic acid 20 1.49 +£0.58" 2.14 £ 0274 3.98 +0.365
30 1.92 +0.09* 2.92 £ 0.66™ 4.18+0.15%
10 1.30 + 0.44" 1.98 + 0.40% 3.31 +0.658
Malic acid 20 1.83 £0.18%® 2.47+0.18"% 4.12+£0.23
30 2.23+£0.21% 3.61 £0.228° 4.12 £0.23%

Reduction level(log CFU/g) = The number of L. monocytogenes before treatment - The number of L. monocytogenes after treatment.
*Means in the same row with different capital letters denote significant (P<0.05) differences.
**Means in the same column with different lowercase letters denote significant(P<0.05) differences.
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