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Effect of Physical Control Technology on Aspergillus ochraceus Reduction
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ABSTRACT - In this study, the effectiveness of physical control technology, a combined light sterilization (LED,
UV) and hot water treatment in reducing Aspergillus ochraceus for food production environment was investigated. In
brief, 1 mL aliquot of 4. ochraceus spore suspension (10”* spore/mL) was inoculated onto stainless steel chips, which
was then dried at 37°C, and each was subjected to different physical treatment. Treatments were performed for 0.5, 1,
2,5, 8, and 11 hours to reduce the strains using a light-emitting diode, but no significant difference was confirmed
among the treatments. However, a significant reduction was observed on the chips treated with UV-C exposure and
hot water immersion. After being treated solely with 360 kJ/m? of UV-C on stainless steel chip, the fungi were signifi-
cantly reduced to 1.27 log CFU/cm”. Concerning the hot water treatment, the initial inoculum amount of 6.49 log
CFU/cm?® was entirely killed by immersion in 83°C water for 5 minutes. Maintaining a high temperature for 5 minutes
at the site is difficult. Thus, considering economic feasibility and usability, we attempted to confirm the appropriate A.
ochraceus reduction conditions by combining a relatively low temperature of 60°C and UV rays. With the combined
treatments, even in lukewarm water, 4. ochraceus decreased significantly through the increases in the immersion time
and the amount of UV-C irradiation, and the yield was below the detection limit. Based on these results, if work tools
are immersed in 60°C lukewarm water for 3 minutes and then placed in a UV sterilization device for more than 10
minutes, the possibility of 4. ochraceus cross-contamination during work is expected to be reduced.
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Materials and Methods
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Table 1. Changes of 4. ochraceus population (log CFU/cm?) on stainless steel chips with hot water

Temperature (°C)

Time (min)
60 70 83
0 6.49+0.42" 6.49+0.42° 6.49+0.42° 6.49+0.42°
0.5 5.94+0.04% 3.53+0.68% 3.11£0.77> 0.10+0.17>
1 3.80+0.21% 3.05+0.48" 2.69+0.13" 0.33+0.58"
3 2.51£0.14% 2.2740.35% 2.07+0.40% 0.10+0.17%
5 1.17+0.15% 1.27+0.06% 0.79+0.70% 0.00=0.00%
10 0.30+0.52° 0.00+0.00° 0.00+0.00¢ 0.00+0.00°

Value are mean+SD (n=3); *'Values with different superscripts with in the same column are significantly different by ANOVA with Dun-
can’s multiple range test at p < 0.05; **Values with different superscripts with in the same row are significantly different by ANOVA with

Duncan’s multiple range test at p < 0.05.
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Table 2. Changes of 4. ochraceus population (log CFU/cm?) on stainless steel chips with LED

Time (h) Green light Red light Blue light Yellow light
0 7.72+0.05* 7.72+0.05 7.72+0.05 7.72+.0.05
0.5 7.23+0.10° 7.82+0.32 7.51+0.30 7.32+0.15
1 7.26+0.09° 7.724+0.30 7.66+0.28 7.41+0.26
2 6.94+0.13¢ 7.82+0.18 7.28+0.11 7.41£0.22
5 6.93+0.07° 7.66+0.25 7.52+0.23 7.35+0.21
8 6.92+0.03° 7.61+0.18 7.59+0.24 7.37+0.24
11 6.85+0.07° 7.50+0.18 7.57+0.19 7.33+0.13

Value are mean+SD (n=3); **Values with different superscripts with in the same column are significantly different by ANOVA with Dun-

can’s multiple range test at p < 0.05.

80
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Fig. 1. The reduction of A. ochraceus after irradiating UV-C (9,
18, 54, 90, 180, and 360 kJ/m?).
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Fig. 2. The reduction of 4. ochraceus after combined treatment
with hot water (60°C) and UV-C.
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Table 3. Synergistic and antagonistic of UV-C and hot water combination on the reduction of 4. ochraceus

Immersing time (min)

UV irradiation time (kJ/m?) 0.5 3 5 10
9 -0.05+0.22 -0.45+0.22 0.94+1.15 0.94+0.00 0.07+0.00
18 -0.01+£0.37 -0.25+0.37 1.65+1.03 0.90+0.00 0.03+0.00
54 -0.20+0.37 -0.20+0.37 1.38+0.92 0.58+0.00 -0.29+0.00
90 -0.29+0.83 -0.38+0.83 1.52+0.00 0.18+0.00 -0.69+0.00
180 -0.39+0.61 -0.36x0.61 1.46+0.00 0.12+0.00 -0.74+0.00
360 -0.04+0.14 -0.17+0.14 1.23+0.00 -0.11+0.00 -0.97+0.00

* Synergistic effects indicated as +: reduction achieved with the UV-C treatment and hot water treatement)-(redcution achieved by the

UV-C + hot water treatment).

® Antagonistic effects indicated as -: reduction achieved with the UV-C treatment and hot water treatement)-(redcution achieved by the

UV-C + hot water treatment).
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