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Abstract

The purpose of this study was to investigate the effects of sterilization, storage period and washing yuzu, according to the washing
method, during the storage period. The results showed that the fungus size increased as the storage period increased, and no mold
occurred in the yuzu washed with ozone water until 20 days. After 30 days of storage, a mold of 124.1+13.9 mm’® was observed.
The no-treatment sample had a fungus of 814.5+72.8 mm’ in size on day O and the fungus the largest fungus was 6,362+636.7
mm’ on day 30. In the case of water treatment, the fungus was 286.4+31.5~4,836.4+484.6 mn?’ in size. The results of the study
confirmed that washing yuzu with ozone water has a sterilizing effect.
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Fig. 1. Yuzu slices treated by different washing conditions and storage periods.
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Table 1. Total phenolics, total flavonoids contents, and antioxidant activity of yuzu slices on different washing conditions

and storage periods

Storage period Washing Total phenolics  Total flavonoids DPPH scavenging activity ABTS scavenging
(days) methods (mg/g) (mg/g) (%) (Vit.C eq. 11g) activity (%)

Control 9.3+0.0" 43.5+1.1° 66.842.2° 21.1+0.7° 73.0+£1.2°

Ozonated water 7.1£0.1° 36.6£1.5 59.1+2.2° 18.7+0.2° 59.10.5°

0 Water 8.7£0.2° 37.442.8° 61.3+2.0° 19.3+0.6° 71.0£1.2°
F-value 1155 1117 6.5 133" 146.17

Control 8.4£0.0° 36.7+0.0° 57.742.4% 18.2+0.7" 68.2+0.7°

Ozonated water 6.4+0.1° 30.7+1.5° 55.9+0.8 17.742.1 55.4+0.9°

10 Water 6.8+0.1° 32.7+1.9° 56.0+4.8 17.7+1.4 59.9+0.5
F-value 2337 114" 0.12 0.13 2225

Control 7.120.1° 32.7+1.9° 55.242.9" 17.4+0.9™ 66.7+0.8°

20 Ozonated water 6.2+0.1° 28.9+1.7° 53.5£2.7 16.9+0.8 53.7+1.0°
Water 6.3£0.1° 32.7+1.0° 54.8+4.3 17.3+1.3 59.3+0.5

F-value 48.0™ 55" 0.21 0.20 190.7°

Control 6.9+0.0° 27.120.6" 50.5+4.2° 16.0£1.3 65.241.3°

3 Ozonated water 5.5£0.0° 20.7+0.8° 38.4+1.1° 12.2+0.3° 49.740.5°
Water 6.240.1° 25.8+0.8° 46.2+1.7° 14.7+0.5° 52.7+0.7°

F-value 209.8™ 554 153" 14.8™ 226.0™"

) Mean with different letters within the same columns are significantly different from each other at "p<0.05, “p<0.01,

multiple range test.
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Table 2. Functional flavonoid contents of yuzu slices by HPLC analysis on different washing conditions and storage periods

Storage period Washing Flavonoid contents (mg/g DW)

(days) methods Narirutin Naringin Hesperidin Neohesperidin Total
Control 4.7+0.1*Y 2.440.0% 3.740.0° 2.0+0.0° 12.8+0.1°
0 Ozonated water 4.240.0° 2.240.0° 3.340.0° 1.7+0.0° 11.440.0°
Water 4.5+0.0° 2.340.0° 3.4+0.0° 1.840.0° 12.1+0.0°
F-value 111.6™ 194.9™ 345.5™ 582.2™ 2347
Control 4.140.0° 2.240.0° 3.3+0.0° 1.840.0° 11.4+0.0°
0 Ozonated water 3.6+0.1° 2.040.0° 2.840.0° 1.5+0.0° 9.9+0.1°
Water 3.9+0.1° 2.1+0.0° 3.140.1° 1.6+0.0° 10.7+0.2°
F-value 37.1° 50.2" 143.4™ 112.3™ 69.5"
Control 3.8+0.1° 2.0+0.0 3.0+0.0° 1.540.0° 10.30.0°
0 Ozonated water 3.6+0.1° 2.140.0 2.740.0° 1.440.0° 9.840.1°
Water 3.6+0.1° 2.0+0.0 2.940.1° 1.5+0.0° 10.0+0.2°

F-value 10.2° 3.53 106.5™ 19.8" 13.5"
Control 3.7+0.0° 2.140.0° 2.840.0° 1.5+0.0% 10.0+0.0°
20 Ozonated water 3.240.1° 1.9+0.0° 2.740.0° 1.4+0.0° 9.1+0.1°
Water 3.240.1° 1.8+0.0° 2.7+0.1° 1.340.0° 9.1+£0.2°
F-value 294.8" 613.9™ 551.6™ 190.6™ 484.9™

" Mean with different letters within the same columns are significantly different from each other at p<0.05, “p<0.01,

multiple range test.
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Fig. 2. Bacterial occurrence in yuzu slices treated by different washing conditions and storage periods.

Storage period (days)

Control
Treatment Ozonated
condition water
‘Water

Fig. 3. Fungal occurrence in yuzu slices treated by different washing conditions and storage periods.
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Table 3. Bacterial and fungal occurrence in yuzu slices on different washing conditions and storage periods

Storage period Washing Bacterial counts Mycelial growth Disease incidence (%)
(days) methods (107 CFU/g) (mn’) Bacterial Mycelial
Control 5.5+0.5%) 814.5+72.8" 100.3+0.6" 100.7+0.4*
Ozonated water 2.0+0.0° - 36.3+£0.3° -
0 Water 4.540.5° 286.4+31.5° 81.9+0.6° 35.340.6"
F-value 58.50"™" 247717 12,8382 34,965.5™"
Control 25.5+0.5° 1,993.4+200.7° 98.9+0.5° 99.5+1.3°
Ozonated water 5.5+0.5¢ - 21.6+0.6° -
10 Water 15.5£0.5° 689.2+69.9° 60.8+0.3° 34.040.2°
F-value 1,200.0 206.8™" 19,942.1" 12,860.1"
Control 580.0+10.0° 4,187.14419.6° 99.241.0° 99.5+1.3
20 Ozonated water 41.541.5°¢ - 7.2+0.2° -
Water 210.0+10.0° 1,898.5+78.0° 36.240.5° 45.240.7°
F-value 3,376.5™ 218.1™ 15,031.2" 10,091.9™
Control 970.0+10.0° 6,362.0+£636.7" 99.1+1.0° 99.5+1.3
30 Ozonated water 65.6+£3.5° 124.1£13.9° 6.4+0.4° 2.240.2°
Water 295.045.0° 4,836.4+484.6 30.7+0.2° 75.940.9°
F-value 14,806.8™ 148.9™ 15,881.8" 8,805.9™"

D Mean with different letters within the same columns are significantly different from each other at ™
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ZtAlel 2

2 d7e 2039k sEAEA] e sAEY A

A SR} 9l 2231 & Te] 7]<& 7] EHRS-2023-00236699), ATHH]
of oJsto] efE Aute] AF=, ol 2 FAE EFYH-
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