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Abstract

This study was conducted to decrease the microbial hazard in kimchi saline water with microwave plasma
sterilization system and to evaluate the inactivation of foodborne pathogens by the microwave plasma steri—
lization system as a non—-thermal treatment. Contamination of coliform, Escherichia coli, and yeasts and molds
were detected in the used saline water, and the microbial populations increased as the saline water was reused
repeatedly. The Dip—-values of E. coli O157:H7, Salmonella Typhimurium, and Listeria monocytogenes by the
microwave plasma sterilization system were 0.48, 0.52, and 0.45 cycle, respectively. In addition, the microbial
populations of coliform, E. coli, Salmonella spp., total aerobic bacteria, and yeasts and molds in the used kimchi
saline water were significantly decreased by treating the saline water using the microwave plasma sterilization
system. Therefore, these results suggest that microwave plasma sterilization system can be useful in improving

the microbial safety of the used saline water.
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Difco), coliform count plate(Petrifilm, 3M Co., St. Paul,
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Aol AFE-3 = Esherichia coli O157:H7(ATCC
43R895), Salmonella Typhimurium(KCTC 2514), Listeria
monocytogenes(KCTC 3710)5 F-ofuto} Al-g-3}4ic).
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37°Coll A 48412 vl ekald ). L. monocytogenes+ Listeria
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Microwave plasma sterilization system(JY platech Co.,
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Fig. 1. Schematic diagram of microwave plasma sterilization
system. (a) saline water inlet, (b) sterilization chamber, (c) mi-
crowave power supply, (d) magnetron, (e) microwave guide tube,
(f) plasma lamp, (g) saline water outlet.

FA o - A - T - A -

44 - olA]3 - A

ofx
oM,
R

SES A5 UV == o
2 o]ZolA ¢l A= ¢lo] = W3-oll microwaveel
X [}

5 A o]
2 A3 A

S WA F 9l argon gas7F B-s1=e] 9l
T

o S

=
N
)
.

, microwaveZ} ©] gasE 17| A1 A A A& LA
ATollA A= A

/‘E ) }\J;‘ l;(q'—i 7HHE!-y 1011—
3}%1% S EREL PR

o]
AT UV % AHreo] o]

microwave U7} wHAsle]  sterilization

LrﬂLIOEJiJH
r}m‘ﬁ‘

chamber® 32 = Aolgo] Al o2 s E AXES
ALgahsieh
Microwave plasma &rm&x[of 2|5t HAN o|dE2|
=245}
Al =S microwave plasma sterilization system

=
& AREsle] A Al 8 AFEarY 2719 FF
7} 4~6 log CFU/mL7} =7 £8]8 ¥ microwave plasma
At Agstodl o] AAE 1 2, 3, 4, 53] HHE A2kl

7] ¥ ¥lZ serial dilution 3¢ wlX] ol spreading 5}"&‘4
A= E. coli O157:H7S MacConkey agarZs ©]-83}e] 37
°Coll 4] 2447k, S. Typhimurium+ XLD agar 37°Cell 4] 24
A7k, L. monocytogenes= Oxford medium baseZ A}-&-3}
Qow 37°Cel| A 4817t wiekst 3 colony S Al<=3t4th.
A& vAE = A& mL % colony forming unit(CFU)

2 vheplin

Microwave plasma & &x|of| 2|5t Mels=o| n|MZ
=M}

AATH A

¢ Aol M AFE A AYF ARE mic

crowave plasma sterilization system= AF-&-3}e] % 537}
A vk A elshsdc) At A7 A% A A5 F serial
dilution 3Fe] 22+ Al elufx] o] spreadingd}gith. Coliform-=
coliform count plate® AFg&3}o] 37°Cell A 244 7Y, E. coli+
AF-4-3}o] 37°Cell A 24X 7Y, Salmonella
spp.t XLD agarg A3} 37°Cell 4] 24417, total aerobic
bacteriat= PCAE A}-&3}o] 37°CollA] 484]7t, yeasts and
moldst= PDAE AM§-3le] 37°CellA 72417k wlj<fgt
colony = A3l AE% vlAE = A E mL9 CFU

2 viehlict

MacConkey agars

Dio-value &3

Microwave plasma A 2] ol 4] Atopte w| P E-2 7}
A eul z|of| A A= Colony% A4=3te] CFUR vepych
A2 ol wet Al AE 5 7122 & survival
plot?] slope&F-€] W] /‘E% -’F% 90% 7} A7) =d "o
microwave plasma A+ A% 2] 3l4¢E Dyp-value®

sho] 7 4bstsiet.

2E AY A9 94 -2 SAS program(12)S A}
£-3}o] p<0.05 59|41 Duncan’s multiple range test B



Microwave Plasma Sterilization System=-

Table 1. Change in the microbial populations in the kimchi saline water
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(log CFU/mL)

Frequency of use

Microorganism 0 1 5 3 5

Coliform NDV 2.45+0.13% 2.34+0.07° 3.44+0.05" 4.60+0.04"
E. coli ND 3.64=+0.07° 353+0.11¢ 4274019 4.90=+0.05"
Salmonella spp. ND ND 0.67+0.47° 1.34+0.04° 1.99+0.07"
Total aerobic bacteria 2.85+0.01° 4.62+0.03 5.06+0.06° 6.10+0.01° 6.55+0.06
Yeasts and molds 1.10+0.17° 354+0.11° 3.39+0.06° 4.30+0.05" 4.70£0.05"

YNot detected.

YMeans in the same row followed by different letters are significantly (p<0.05) different by Duncan’s multiple range test.
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Fig. 2. Effect of microwave plasma sterilization treatment
on the survival of microorganisms. a) @: Esherichia coli O157:
H7, b) A: Listeria monocytogenes, c) B: Salmonella Typhimu-
rium. Bars represent standard error.
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Table 2. Effect of microwave plasma sterilization treatment on the microbial populations in the kimchi saline water

(log CFU/mL)

Treatment (cycle)

Microorganism 0 1 5 3 1 5
Coliform 2.45+0.13% 1.9440.10° 0.48+0.00° ND ND ND
E. coli 3.64+0.07° 2.60+0.12° 1.80+0.17 ND ND ND
Salmonella spp. ND? ND ND ND ND ND
Total aerobic bacteria 4.62+0.03° 4.11+0.07° 3.26+0.14° 254+0.16% 1.6840.25° 0.67+0.58"
Yeasts and molds 354+0.11° 2.64+0.07° 2.16+0.14° 1.36+0.32¢ ND ND

UMeans in the same row followed by different letters are significantly (p<0.05) different by Duncan’s multiple range test.

?Not detected.

S. Typhimurium Z+7}+ 048, 0.52, 0.45 cycle® &A= it}
(Fig. 2).

2 ool x| A}-L-&F microwave plasma sterilization sys-—
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