"m Check for updates

JEMSE, 35(1), pp. 174~179, 2023. www.ksfime.or.kr
Sl ST SAT, M35 M1s, 41215, 2023. https://doi.org/10.13000/JFMSE.2023.2.35.1.174

BAAT 1A HEA (floating electrode-dielctric barrier
discharge) ST} 0}o] 23t 7122 BA 9] Penicillium citrinum
A% 2

Antifungal Effects of Floating Electrode-Dielectric Barrier Discharge Plasma
against on Katsuobushi

Min-Gyu SONG - Eun-Bi JEON - So-Hee KIM - Shin-Young PARK?

Gyeongsang National University(student) -+ ¥Gyeongsang National University(professor)

Abstract

This study investigated the antifungal effects of floating electrode barrier discharge (FE-DBD) plasma
(1.1 kV, 43 kHz, 1.5 L/min N2 for 1~90 min) on Penicillium citrinum in Katsuobushi. There was no
significant difference (P>0.05) of reduction between the control and FE-DBD plasma 1, 3, and 5 min
treated samples, but there was a significant difference (P<0.05) of reduction between the control and
FE-DBD plasma 7 min treated samples. In particular, a 0.81 log reduction was found in the 90 min
treated samples. Hunter colors ‘L’, ‘a’, and ‘b’ values showed slightly decreased as the treatment time was
longer and the pH in the plasma treated samples was not significantly different (P>0.05) from the control.
FE-DBD plasma does not deteriously change the quality of the food, so it can be applied to dried seafood
products such as Katsuobushi, which are difficult to sterilize after manufacture, and can be applied as
another antifungal alternative physical method.
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DBD Plasma)™ Plasma Biomedicine Institute

(Plasma Bioscience Research Center, Seoul, Korea)

oA sukekt)h. FE-DBD Z#t=vt A9 25
ZFE 2.8kVel 47kHz ARISHE HAA]7
A% ol gt 7t
= v s A =l
e Atolel Eetzvks A A7) 3
= o

a2
rio

15 Ipme] S fAIEkleH, =
A= AME Aole] ARl 3 mmE
A|sk3ith. FE-DBDO] #17] Aok 8l dF 54
Z¥Zy 3179F X ZEH(P6015A, Tektronix)2t 3
2 H(P6021A, Tektronix)E AH&-ato] =743}
Zopzol PAe F2 1 kveld BaEsl
v AL 16 mAdA SAsgI A
0.55 W= =743t} RMS(root mean square
value) A3 A7+ 242 2.0 kve 13.5 mA©]
A S5

ﬂ:@

fo [o ¥2 @ rlo :10 oo oox rlr o 2
ey
o
iy

4. P citrinum £M

FE-DBD Z}=ul gld AMZ 3gS Hwo
0.85% BEALAdT 27mLE 7HEH
stomacher (EASY MIX, AES Chemunex, Rennes,
France)Z 2i-7F A3}t shgivh # 43t A5e
9 mL2| 0.85% HaAeAdTE olgato] 10M
A AL Mg 3|AN 1 mLE petridish o
ekl 45-50CH =R 23] PDAS petridishoﬂ
F1EH I (pour plate method) O 2 =535
O 25ColA 7URE WS & Fhs b‘é*é
S A RE AlFste] log CFU/gE YHEF

Sk

¢

R

5. ME EX

TPAQEA] O] Az AA A (Ned000;
Nippon denshoku, Tokyo, Japan)E ©]-83}°] Hunter
L %t (WX, lightness), a % (%, redness), b
& (YL, yellowness)s =74 3FA T

6. pH =&

2l - s -

PR

HEA| O]
RS

7FA Q%A 10 g¥ 34 100 mLE TR 5
AeoN sE Teel pH S48 ARE A
438} 2™, pH meter (Orion Star A211, Thermo
Scientific, MI, USA)E AH&-3ste] pH #t-& 33] wt
% 2435

7. SAKNzE

FEDBD Ze}zr} 727k
Mow ISt B
B A48k tolHE 22
sl om, FHeEFAE BAEAT
FAA 2= SPSS software (version 12.0; SPSS Inc.,
Chicago, IL, USA)E Al&-3}sion, dLdnjx] &
AREA] (one-way analysis of variance) % Duncan's
UsHAAY (multirange test)S MBS 72

g 5% TaollA AFsHAT (P<0.05).

mlo iz r-{m

1. B9 =ajx0} %2
A|ZHe

Hl7}4 At 7]&<l FE-DBD
ste] 7R FA] F
o} JPAQFA = P

Zetzrks 28
w38 2
citrinum®] FE-DBD Z#}*=

mb A AP (1, 3, 5, 7, 10, 30, 45, 60 2 90
By A7s g3 <Table 1>0] YeERRCH

FE-DBD Z#t=mts |, 3, 5 A2l 75 iz
H W3S o fFo) A1 afol= AR kgke
(P < 0.05) 7% o|ARE Ty %9l
BI7F e (P > 0.05). 53] 903 A 2] ellA]
Hoj 0.81 log®l 7+a7F YERTE Choi et al.(2020b)
o] Ao uwpEw o} ¥ oA Bacillus cereus2}
Staphylococcus aureuss A A GHLH Eek=u}f
= olgate] Ao 1 log o] A% gdE
HoFth 2 Al AR Aztst A2 A
o7} U= A wFol7t Alrn AA ] A}
o] mjZoletal AtEH Tk

NG

- 176 -



BT RAAMEHLUN (floating electrode-dielctric barrier discharge) Z2t=o}of| 2|5t 7HALEA|9]
Penicillium citrinum M2+t &1}

<Table 1> Effect of FE-DBD plasma treatment on
the reduction of P. citrinum on the
katsuobushi.

Penicillium citrinum
(log CFU/g)

FE-DBD plasma
treatment (min)

Control 5.11 £ 0.07*
1 5.02 + 0.08®
3 5.01 + 0.12%
5 5.01 + 0.05®
7 491 + 0.01%
10 4.79 + 0.08%
30 468 + 0.17%
45 454 + 0.19°
60 433 + 0.10°
90 430 + 0.04°

The letters (a-f for P. citrinum) in a column
indicate significant differences (P < 0.05) in
reduction FE- DBD plasma treatment time for
P citrinum by Duncan’s multiple range test
with 5% probability. The data represent mean
values with standard deviations (three samples/
treatment).
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