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Abstract

The current study investigated the effects of ultrasound (US; 40 kHz, 320W, 5 or 10 min) and chlorine
(CL; 100 ppm of CI2, 5 or 10 min) combined treatment on the indigenous natural microorganism regarded
as sanitary indicatives in Korean freshwater snail (Semisulcospira libertine). The numbers of total viable
bacteria, coliforms, and yeast and mold in the fresh water nail were significantly reduced more (p>0.05)
by the UL and CL combined treatments than by US or CL single treatment. Single treatment with CL for
10 min showed a maximum 1.38 log reduction of total viable bacteria, while 5 min of US 5 min/CL 5
min, US 10 min/CL 10 min, US 10 min/CL 5 min, and US 10 min/CL10 min showed 2.1, 2.16, 2.21,
and 2.43 log reduction, respectively. The number of coliforms were also revealed as 1.10 and 1.22 log
reduction, respectively when combined treated with US 10 min/CL 5 min and US 10 min/CL 10 min.
When combined treated with US 10 min/CL 10 min, there were a maximum 2.03 log reduction of yeast
and mold.
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2 AFolA AMES B T)(Semisulcospira
libertine)= “§5THE71(AH dhs)ZHE A%
137 ZY5delx AHE AAd &5 ¥
wirol ofo] Ak ie] gol AR 7hA 9 AFE
SRt AlEE ARRE thE7]e] FAISE ol
Z+7} 1.05£0.49 g, 2.18+0.47 cm©| At}
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WO 2 %5 3KBranson 8210 Ultrasonic Cleaner,
Branson Ultrasonics Corporation, Connecticut, USA)
= AHERY 9 xa9 ARE S8 AlE10
vleh)E dEd SFSF 10 mLek 4 710 mL
Whirl-Pak (Naso, Fort Atkinson, WI, USA)e] Yo
40 kHz® F3h 2 FHo] 320We] HE oA sk
gt Atk

a9 Ao A AR A 5% H4a

T 107

(free chlorine, Shimadzu Co., Kyoto, Japan)E B4
THTE 3)435k] 100 ppme] G4 FHE AR
sfo] AREEFSITE Aol AEE 100 ppme] ¢
Zglel Hao] sE EE 108 TS AN wwk

sl ARgstel WS

3. Z2Sulet Hao| HEXZ

AF(10 e 2Svet d4E
A M= Axehs
E 12k vE Azsh wyoR sE O EE
Agstgiet. o] 2xF FHSgamAZ i |1
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71—.0_ §].6‘]—7(‘] /\Ex-ﬂ ;%g]}\] ]A‘EE /(ﬂ;L_ ]
skA AHg 3 gl AEHeR 4R 3

(Koivunen and Heinonen-Tanski, 2005).
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A TS é_]}\] 3TH(Song et al., 2001). Choi et
al.(2019)= th&719 el Ak diihAl 28]
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AetrE e tErle 45 el A
HA e e HE

weba 7 3 ol E
o® AT F e MFH L5 FHo
7] wEol 25ukset Al HEAYTE o
ABA B BE Ast a9E A
Aol = CnAIE Aak(dlolH Ulﬂl*l) o
%ﬁol == P e | o rmE gt

< AQdst drkA, T 2 TR/ A4
XPUMEEOH gt A7+3s a%E [Fig. 1], [Fig.
2] 2 [Fig. 3]ell Z+2F YeRd ATt

WA 253tel 4 ddA el vl %
qu.g]r oﬂ/\ H:]B_j]g]}\] %947@ o7 1;1 U]-o]
Lo}@‘v}(p@ 05) ([Fig. 1)). ¥4 10% A
WA
o} S/ A S
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[Fig. 1]

Populations of total viable bacteria in Korean freshwater snail (Semisulcospira libertine) after

single and combined treatment of US and CL.

US: ultrasound, CL: chlorine (100 ppm CL).

Means with different letters (a-d) differ significantly (p<0.05) by Duncan’s multiple-range test at the 5% level of

probability.
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[Fig. 2] Populations of coliforms in Korean freshwater snail (Semisulcospira libertine) after single

and combined treatment of US and CL.
US: ultrasound, CL: chlorine (100 ppm Cl,).

Means with different letters (a-d) differ significantly (p<0.05) by Duncan’s multiple-range test at the 5%

level of probability.
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05) (Fig. 3). AA
A48 T 223 108/94 103 AYA] AAdF
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=
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SITHYanong,

2003). ©] F Saprolegnia spp., Achlya spp.,
Aphanomyces spp. ©] Al 7}A] &o] tr&EI|E
et @ dFeld dAEHE =gy d
Aot B3] S prasiticat 7&ate]
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W71 % $th(Bruno and Wood, 1999; Lee et al,

rE H:l %,

5ol

1994).

olef gt 2519l & Al Fr=E 7]
22 kel ot 7H | ﬂol’ﬂo] t&7] S5
A 7]el = v g%%% dlojuli= FAlel Ed
ojuf FA7E & xA o] AotV EF &=
9 folsiA HFEAHOEZHN Yehdtty & 4
Atk A4hE 7F5E3l(Chlorine + H20 — HOCI

+ NaOH—)S Fall 4t AtAl]l Aot
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o whet ApotAaAt o] (—och FAHHHE
g ¥t} (Fukuzaki, 2006). xFo}diaAke 744 &
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2006).
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[Fig. 3]

Populations of yeast and mold in Korean freshwater snail (Semisulcospira libertine) after

single and combined treatment of US and CL.

US: ultrasound, CL: chlorine (100 ppm Cl,).

Means with different letters (a-h) differ significantly (p<0.05) by Duncan’s multiple-range test at the 5% level

of probability.
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