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Abstract

The purpose of this study was to evaluate the effect of air-bubble washing with natural sanitizers on microbial
contamination such as aerobic bacteria, yeast, and mold, and the quality characteristics of perilla seeds. Bubble
washing was more effective than immersion washing for all washing times. The microorganism counts decreased
as a function of bubble washing time, with an optimum air-bubble washing time of 60 min. In addition, immersion
and bubble washing with natural sanitizers such as vinegar and brine of 1, 2.5, and 5% caused a dramatic decrease
in the microorganism counts compared with washing without sanitizers. There was no significant difference between
2.5% and 5% vinegar in bubble washing efficacy. The results of bubble washing with brine were similar to those
of bubble washing with vinegar, but vinegar resulted in more effective microbial decontamination than brine at
all concetrations. In addition, bubble washing with vinegar and brine did not alter the oxidative stability of perilla
seeds as determined by acid and peroxide values. As a result, air-bubble washing with natural sanitizers is an
effective method to reduce the microbial contamination and enhance the microbiological safety of perilla seeds.
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Fig. 1. Scheme of air bubble washing equipment.

A, air blower; B, shower (water & air bubbles); C, soaking foods in vinegar or brine;
D and E, drain.
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Fig. 2. Changes in the number of (A) aerobic bacteria, (B) yeast,
and (C) mold as a function of washing time of perilla seeds.

Control, immersion washing without blowing air-bubbles.
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Table 1. The number of aerobic bacteria, yeast, and mold of perilla seeds treated by control and air bubble washing with vinegar at

different levels for 60 min

(log CFUjg DW)

Vinegar concentration (%)

Microorganisms Treatments
0 1 25 5
Control” 4.640.34%9 430£0.18 42120.15¢ 371£022°
Aerobic bacteria . .
Bubble washing 3.63£0.04° 2.85:0.19 2724007 271006
Control 4.57+0.04" ND** ND* ND*
Yeast . b . . .
Bubble washing 2.40£0.13 ND* ND ND*
Control 4254001° 1.80£0.35° ND! ND!
Mold ) . | | i
Bubble washing 1.96+0.19 ND ND ND

UControl, immersion washing without blowing air-bubbles.

)
JAll values are meantSD (n=6).
)

©

3

=

'ND, not detected.

Different letters superscript indicate in the same column that means are significantly different (p<0.05) by Duncan’s multiple range test.

Table 2. The number of aerobic bacteria, yeast, and mold of perilla seeds treated by control and air bubble washing with salt solution

at different levels for 60 min

(log CFU/g DW)

Salt concentration (%)

Microorganisms Treatments
0 1 25 5
_ ) Control” 4.64+0,347 4.520.25° 4.35:0,00° 429:0.04°
Aerobic bacteria . d
Bubble washing 3.63£0.04° 3.1920.16 2.99+0.28° 2.8740.12°
v Control 4.57+0.04" 2.76£0.16" 2.6540.27° 2.641027"
east
Bubble washing 2.400.13° 2.05£0.28° ND** ND*
\old Control 4.25:0,01° 3.04+0.36° 301:037 298017
0.
Bubble washing 1.96£0.19° 1742021 ND® ND®

"Control, immersion washing without blowing air-bubbles.

)
A1l values are meantSD (n=6).
3)

s

'ND, not detected.
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Fig. 3. Changes in the number of acrobic bacteria of perilla seeds
treated by air bubble washing with natural sanitizers such as
vinegar and salt solution at different levels for 60 min.
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Table 3. Oxidative stability such as acid value and peroxide value
of perilla seeds treated by air bubble washing with natural
sanitizers solution for 60 min

Oxidative stability

Natural Concentration

sanitizers (%) Acid value Peroxide value
(mg KOH/g DW) (megkg DW)

Before air bubble washing 1.13£0.01" 2.0120.01°

bub’glfffvjsi{ﬁng 0 113001° 201:001"

1 1.13:0.00° 2.01x001°

Vinegar 25 1.15£0.01° 2.03+0.01*

5 1.1520,02° 2.03£0.02°

1 1.1320,02° 2.010.01°

Salt 25 1.13001° 201+001°

5 1.1320.02° 201+001°

DAl values are meantSD (n=3).
PDifferent letters superscript indicate in the same column that means are significantly
different (p<0.05) by Duncan’s multiple range test.
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