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Development of Pre-treatment Methods to Extend the Shelf life
of Packaged Organic Perilla Leaves

Hyo-Jin Kim, Moon-Cheol Jeong, and Youngjin Cho*
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Abstract Recently, packaged leafy vegetables, including perilla leaves, whose consumption has been rapidly increas-
ing, are easily spoiled and have a short shelf life. Currently, various methods such as pre-cooling, washing, and packaging
are used to maintain the quality of leafy vegetables. Among these, the pre-treatment washing method effectively reduces
the spoilage rate of leafy vegetables and helps maintain freshness by removing contaminants on their surfaces. However,

the research related to maintaining the quality of perilla leaves remains limited. Therefore, this study aims to establish

optimal eco-friendly pre-treatment conditions that can maintain the freshness of perilla leaves and extend their shelf life.
The perilla leaves were washed under various pre-treatment conditions and packaged with commercially available OPP
film. Then, quality changes in the perilla leaves during storage were evaluated by analyzing factors such as microbial
counts, electrolyte leakage amounts, surface color, hardness, and spoilage rate under different pre-washing conditions. As
a result, it was confirmed that pre-treatment washing using medium-temperature microbubble water is effective in main-
taining the freshness and extending the shelf life of perilla leaves. In addition, the effects were further enhanced when
sequential combined washing methods were applied. In the future, the research will focus on developing packaging meth-
ods that enhance the washing effects of medium-temperature microbubble water and exploring combined treatments with
other washing solutions to further improve the freshness preservation and shelf life extension of perilla leaves.
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Table 1. Pre-treatment washing method of perilla leaf
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Fig. 1. Microbubble cleaning system and microbubble generator used in the experiment.
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Fig. 2. Perilla leaves being washed with medium-temperature microbubble water.
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Table 2. Conditions for texture analysis

Parameter Condition
Probe 2 mm
Pre-test speed 0.5 mm/sec
Trigger force 0.002 kg
Test speed 0.5 mm/sec
Return-speed 10 mm/sec
Test distance 10 mm
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Table 3. Change in microbial counts of perilla leaf by pre-treatment washing method during storage (%4: log CFU/g)
Treatment 0 2 Storagleo (day) 5 20
C 5.2+0.0° - - - -
W 4.8+0.2° 5.24+0.0° 5.3+0.0° 5.4+0.1° 5.6£0.17
Total viable counts MH 42+0.1° 4.5+0.0% 4.84+0.1% 5.2+0.0° 5.2+0.1°
MHC 3.8+0.0 4.6+0.1° 4.8+0.3%° 5.2+0.1° 5.5+0.0%
C-MH 3.6+0.1° 4.4£0.0° 4.7+0.3" 5.2+0.2° 5.240.1°
C 3.5+0.0° - - - -
T™W 3.2+0.0 3.8+0.1% 4.0+0.12 4.6+0.2° 5.0+0.12
Mold MH 2.7£0.1° 3.2+0.5° 3.5+0.5° 3.3£0.2° 4.7+0.2°
MHC 2.840.3¢ 3.1£0.0° 3.440.22 3.7+0.12 4.8+0.3
C-MH 2.8+0.0¢ 3.0+0.5° 3.7+0.1 3,440,208 4.3+0.2

Each value represents meantSD.

Means with the different letter are significantly different (p <0.05).
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Table 4. Change in electrolyte conductivity of perilla leaf by pre-treatment washing method during storage (unit : %)
Storage da
Treatment = Y
0 4 10 15 20
C 5.240.9% - - - -
™ 2.9+0.2¢ 4.3+0.3° 7.2+0.8? 11.6+0.7% 15.7+0.9*
MH 5.6+0.1° 4.4+0.4° 5.4£0.4% 7.4+0.5° 10.4+0.3%
MHC 3.9+0.4% 6.1+0.3 4.8+0.3¢ 8.5+0.9P 12.5+1.0°
C-MH 5.940.3° 3.9+0.4° 6.8+0.5% 7.0£0.6" 10.5+0.3°

Each value represents mean+SD.

Means with the different letter are significantly different (p<0.05).
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Fig. 3. Changes in surface color of perilla leaf during storage.
Means with the different letter are significantly different (p<0.05).
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Table 5. Deteriorative rate of perilla leaf by pre-treatment wash-

ing method during storage (unit: %)
Storage d
Treatment ge
0 4 10 15 20
™ 0.0 0.0 5.5 16.4 38.2
MH 0.0 0.0 0.0 0.0 12.7
MHC 0.0 0.0 0.0 9.1 21.8
C-MH 0.0 0.0 0.0 0.0 10.9
A 2 fe71g AFS St AAE AlE F, OPP E

FAWSE A Egon, Fofjgolr F
A zpol7t 7P FEAA YERETE (Fig. 5 3 Table 5).
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