pISSN 1229-1153/eISSN 2465-9223 J. Food Hyg. Saf.
Vol. 39, No. 1, pp. 54~60 (2024)
https://doi.org/10.13103/JFHS.2024.39.1.54

Research Note

Aspergillus ochraceus?}t Rhodotorula mucilaginosa XZ+2
Al 2OH43] ot B

Xpepdat {71

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or.kr

Lo

|

- g
ol2d - 3T - Pww - Qujet
TEXEH FgFAAEA F4E0l 83

Analysis of the Reduction Effect of Combined Treatment with UV-C and
Organic Acid to Reduce Aspergillus ochraceus and
Rhodotorula mucilaginosa Contamination
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ABSTRACT - This study investigated the effectiveness of using pathogens and aqueous acids to reduce the
Aspergillus ochraceus and Rhodotorula mucilaginosa contamination in livestock production environments. For this
study, 1 mL of each bacterial suspension (10”-10% spores/mL) was inoculated on a knife surface, dried at 37°C, and
used under each treatment condition. First, to investigate the effect of organic acids, acetic, lactic, and citric acids were
used. Subsequently, to select the appropriate concentration, they were prepared at concentrations of 0.5, 1,2, 3, 4, and
5%, respectively. Accordingly, to further maximize the effect of organic acid treatment, we combined the treatment
with ultraviolet light. The two strains showed a significant difference (P<0.05) compared to the initial strain, with a
greater than 90% decrease in the concentrations of all organic acids. Consequently, acetic and lactic acids decreased

by approximately 5 and 2 log colony forming unit (CFU)/cm?

, respectively, when treated with ultraviolet light

(360 mJ/cm?); however, citric acid decreased by less than 1 log CFU/cm?. However, when manufactured with 4% ace-
tic acid, a severe malodor was emitted, making it difficult for workers to use it in a production environment. Accordingly,
the optimal treatment conditions for organic acid and ultraviolet light for application were selected as follows: immersion
in a 4% lactic acid solution for 1 minute and then, sterilization with ultraviolet light at 360 mJ/cm?. Finally, when a pork
meat sample was cut with a knife that was finally washed with lactic acid and treated with ultraviolet light, the low level
of inoculum transferred from the cleaned knife to the surface of the sample was not detected. In conclusion, using this
established method can prevent cross-contamination of the surface of the meat during processing.
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Materials and Methods
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Fig. 1. The reduction of A. ochraceus and R. mucilaginosa after immersing in (A) lactic acid, (B) citric acid, and (C) acetic acid solution.
In each sample, * and ** superscript are significantly different at P<0.05 by Duncan’s multiple range test. Capital letter of superscript
are about 4. ochraceus results, and superscripts in lowercase letters are results for R. mucilaginosa.
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Fig. 2. Inhibitory effect of UV-C and organic acids [(A) lactic acid, (B) citric acid, and (C) acetic acid] combination on the reduction of
A. ochraceus and R. mucilaginosa. In each sample, *® and ** superscript are significantly different at P<0.05 by Duncan’s multiple range
test. Capital letter of superscript are about 4. ochraceus results, and superscripts in lowercase letters are results for R. mucilaginosa.
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A initial inoculation, B: mold residue on knives after working with uncleaned tools, C: mold residue on the pork after working with uncleaned tools,
D: mold residue on knives after cleaning, E: mold residue on knives after working with cleaned tools, F: mold residue on the pork after working with cleaned tools.

Fig. 3. Analysis of pork carcass surface cross contamination after UV-C and lactic acid combined treatment on the knife surface. (A) high
concentration of A. ochraceus, (B) high concentration of R. mucilaginosa (C) low concentration of 4. ochraceus, (D) low concentration

of R. mucilaginosa. In each sample,

*d superscript are significantly different at P<0.05 by Duncan’s multiple range test.
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