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ABSTRACT: For sterilization of microorganisms of the Listeria genus contaminating enoki mushroom, pilot mushroom grower
equipped with air sterilization devices were developed. Sterilization experiments were performed using physical and chemical
treatments. Internal temperature and humidity were controlled, maintaining 6.62°C+0.30 in the upper shelves, 6.46°C=0.24 in
the middle shelves, and 6.48°C+0.25 in the lower shelves. Humidities were 79.97%=*4.42, 79.43%=*4.06, and 79.94+4.30%,
respectively, with a temperature setting of 6.5°C, and a relative humidity of 75%. A suitable enoki mushroom cultivation stage for
air sterilizer application was during the growth stage, with temperature in the 6.5~8.5°C range, and humidity of 70~80%. At
these same internal conditions, the ozone concentration in the mushroom cultivator was found to be 160 ppb during ion-cluster
generator operation. After physical sterilization, the Listeria innocua survival rate was 0.1 to 0.9% using ion cluster sterilization,
and 9.3 to 10.6% using UV air sterilization. The Listeria innocua survival rates on different materials were 9.3~10.6% on the
metal specimen, and 9.9~16.2% on the plastic wrapper. The survival rate was particularly high on the rough side of the plastic
wrapper. lon cluster air sterilization is a labor-saving and effective method for suppressing the occurrence of Listeria bacteria on
mushroom growers walls and shelves. For the plastic wrapper, chemical sterilization is more effective than physical sterilization.
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Table 1. Specification of pilot mushroom grower.
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Fig. 1. A schematic diagram of pilot mushroom grower.
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Type and specification

Dimension (L x W x H) mm
Source of power & Condencing unit
Input power
Ton cluster Output power
O, emmission
Light Technical

uv
Operating & Electrical

2,000 x 2,000 x 2,500
Three phase electric & 1HP

AC230V
36kv+£03
Less than 0.04 ppm
UV-C 253.7 nm
155 W, 0.335A,55V
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Table 2. Temp & RH variation during sterilization experiment in pilot mushroom grower.

Item Air temperature (°C) Relative humidity(%)
Location Top Middle Bottom Top Middle Bottom
Average 6.62 6.47 6.48 79.97 79.43 79.94
St Dev. 0.30 0.24 0.25 442 4.06 430
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Fig. 2. Cultivation Environment(Temp. & RH) control of pilot mushroom grower.
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Fig. 3. Changes of O, concentration during ion-cluster
sterilization in pilot mushroom grower.
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Fig. 4. Analysis of environmental condition to adopt sterilization condition during enoki mushroom cultivation.
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Table 3. Temperature & Relative humidity variation during sterilization experiment in pilot mushroom grower

Painted steel

Galvanizes steel

Plastic wrapper (rough side) Plastic wrapper (smooth side)

Specimen
Treatment L. innocua Survival L. innocua Survival L. innocua Survival L. innocua Survival
(CFU/em’) rate (%) (CFU/em®) rate (%) (CFU/em’) rate (%) (CFU/em?) rate (%)
Blank* 20,600 - 17,653 38,000 - 25,267 -
D.W. 4,180 20.3 3,653 20.7 10,317 27 5,167 20.4
Ton -cluster 13 0.1 33 0.9 27 0.1 7 0.0
uv 2,180 10.6 1,640 9.3 1,667 16.2 2,490 9.9
75%-ethanol 0 0 0 0 0 0 0
3%-citric acid 0 0 0 0 0 0 0

* Az HES ad A 7F AR 5 L. innocua O
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Table 4. Comparison of recovery rate according to treatment on plastic support for enoki mushroom.

Plastic wrapper(rough side)

Plastic wrapper(smooth side)

Classification
Before soaking After soaking Before soaking After soaking
L. innocua (CFU/cmS) 17-817 8,177-9,500 67-520 6,317-16,583
oF 2= 919]
T AT Hu M, Gurtler JB. 2017. Selection of surrogate bacteria for use in
food safety challenge studies. ] Food Prot 80: 1506-1536.
Ell Q Jee YJ. 2010. Cluster ion generation technology for a comfortable

Ho A AujALY] Listerass v|AB= S 918t

7] At ARE FEE gdE WAL AejakE st
=274, shetd dtA el gk A+ 23 A5
Tttt grdEl WAl AuiARe] R 2=
662°Ci0 30, =7+ 6.46°C+0.24, 31 6.48°C+0.25,
£ 79.97%+4.42, 79.43%%4.06, 79.94+4.30%= 273
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