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Current status of research on microbial disinfection of food using ultrasound
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Abstract

Microbial disinfection is essential to increase the
preservation and safety of food. In general, thermal
sterilization technology is most frequently used, but
it often causes nutrient denaturation, and deterioration
of food quality. Accordingly, non-thermal sterilization
using a novel technology is emerging as an alternative
technology. Among them, ultrasonic technology pro-
duces a disinfection effect by promoting the destruction
of microorganisms by cavitation. Ultrasound technol-
ogy alone has a low effect, so research is being actively
conducted to develop an effective technology by apply-
ing as a hurdle technology with various other technolo-
gies. Ultrasound can be treated with various processes
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including traditional sterilization methods such as heat-
ing, high pressure, and chemical treatment, as well as
novel technologies such as ultraviolet irradiation. Ul-
trasound assisted sterilization technology still remains
at the laboratory level, requiring additional research
such as the development of equipment for industrial
application and establishment of an optimal process.
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Bubble formation ——> Bubble growth ——> Bubble implosion

a2l 1. x2mof| ofsh &t H 1P (Vyas 5, 2018)
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B 1. 23071 7120 ofst Al &1t 372 At (Bermudez—Aguirre, 2017)
o Al 4 = GE
=3 AlE 8 =d
B = (Log )
E. coli ATCC 35218 R, AfbEAs, @ HIAFA 20 kHz, 95.2 um, 40C, 20& 2,1,1.8
E. coli ATCC 25922 ABZA 20 kHz, 500 W, 357, 100% amplitude, 305 5
Cronobacter sakazakii ATCC 11467 Bo 7 E3H) 20 kHz, 1500 W, 50C, 61 um, 2.55 7
Sacch isiae ATCC .
acchdromy Ce;;:g‘””’“e BEEVN 20 kHz, 500 W, 35°C, 100% amplitude, 30 136
S. cerevisiae Z=tAl ukA g 750 W, 35¢C, 1205 0.76
.. y’]‘?__OH‘é_y :'I:-Ev o =] _
S. cerevisiae ATCC 4113 BRI 24 kHz, 400 W, 120 pm, 40, 50, 60C, 10& 0-7
S. cerevisiae ascospores = 24 kHz, 105 W/cm?, 125 pm, 60T, 105 3.9
Alicyclobacillus acidoterrestris spores QHA| FA 24 kHz, 20.2 W/mL, 78T, 60+ 4.2
Neosartorya fischeri ascospores Abf A 24 kHz, 0.33 W/mL, 75T, 10& 0
Byssochlamys nivea ascospores 7] FA 24 kHz, 0.33 W/mL, 75T, 155 1.8
Clostridium perfiingens spores A7) (S EkH) 24 kHz, 0.33 W/g, 75°C, 605 1.5
- - B(A AR
Geobacillus stearothermiphilus 5 20 kHz, 45, 30%; 20 kHz, 67.5T, 17.5% (f 485((1_]%]?)
Mesophiles Ay =4 20 kHz, 0.30 W/cm?, 60C, 105 ND
Mesophiles Hjj A 20 kHz, 750 W, 657, 70% amplitude, 10+ ND
2 =201 70| ofst Al S0t H7 At (Bermudez—Aguirre, 2017)
~ - - FAZSN
TrH AE =38 =d ( og )
E. coli O157:H7 AR @ HIR)F 200 kPa, 20 kHz, 110 um, 35C, 2.5% 2.8
E. coli O157:H7 ARbEAS, @ HIA|FE 200 kPa, 20 kHz, 110 um, 60C, 0.8% 29
E. coli O157:H7 ETHﬂElT~ 350 MPa, 560 W, 40C, 5& 5.85
E. coli O157:H7 AL FEA 300 kPa, 20 kHz, 60C, 30% 5
E. coli K12 QAT T 100 kPa, 20 kHz, 124 um, 40, 47, 54, 61C 4,45,47,68
E. coli, Pseudomonas fluorescens 290 225 kPa, 90 W/em?, 36C, 240% 1.6
Staphylococcus aureus > 225 kPa, 90 W/em?, 36, 240 1.05
Listeria monocytogenes STCC 5672 A2}, Q HR|FA 200 kPa, 20 kHz, 110 um, 35T, 4% =2
L. monocytogenes STCC 5672 AbakEs ) @ HIAFA 200 kPa, 20 kHz, 110 um, 60C, 0.8% 2.5
Cronobacter sakazakii TFAAF-QIAF H 1 200 kPa, 20 kHz, 450 W, 117 um, 35C, 1& 3.5
S. cerevisiae ascospores RS 300 MPa, 24 kHz, 125 um, 105 W/cm?, 60°C, 55 5.5
glulo @ o ap FIE 7|3t 2 9l A 7¥7be] Ha] BIFE 92 AWTE e Aoa Eﬂ
n=Zolut Ao oAl Lok AelE Wagste] Al Qiti(Huang 5, 2006; Lee -5, 2003). 0]
At EBE AS 5 9 O SYHC 29} 271004 Aol BArol Okoﬁxm
CloRt AT A8 oG 4G ATt Hom Selch aieht, = STeg HRE AT
& u) A mITE B Sioth B7bEel B4 Ael 2 ohek &A Ael 5 A o
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# 3 2303k X2|of 2fgt

Al &34 A3 AR (Sandra 5, 2017)

= Al X slat= Rl EE
0T o =) 53 —ch—jd 2|'9| = (LOg 7|:ut)
Wickerh lus DSM .
eer ’””0'”? f)els;(’)”o’"“ w sheloflE 4 20 kiHz, 130 W, 80% Sodium benzoate 3.2-47
Bacillus cereus spores OFAFZE, T 40 kHz, 40 um, 39 W/L, 55 Surfactant 1.5-2.5
E. coli . Lo 1.3-2.3
- 2wl 170 kHz, 40.1~50.3C Chlorine dioxide s —
Salmonella enterica 1.6-3.8
E. coli . L 1.1-3.8
- ALk 170 kHz, 40.1~50.3C Chlorine dioxide E——
S. enterica 1.7-4.0
. . ° Sodium dichloroisocyanurate +
Aerobic mesophilic H-L EulE 45 kHz, 105 . 0.7-4.4
hydrogen peroxide
Yeast and molds H-L EnlE 45 kHz, 105 Chlorine dioxide + peroxiacetic acid ~ 1.1-3.0
. N 37 kHz, 380 W,
C. sakazakii KCTC 2949 OFA}Z 51005, ARS. NaOCl 1.7-4.4
Total aerobic plate count, o
9 45 kHz, 80%, 15 Chlorination 1.0-1.1
yeast and molds
Total plate counts of SEALE Chlorinated water 2.1-29
. ) oe 20 kHz, 28, 4 == 50C .
psychrophilic bacteria e ‘ Peroxiacetic acid 1.5-3.0
Copper ion water 3.8
Sodium hypochlorit 3.5-4.2
E. coli O157:H7, L. monocytogenes ARt 22-48 kHz, 20-25C, 35 - odium yr.)oc ome -
Sodium hypochlorite + copper ion 5.1-5.3
water T
212 Kz, 0-500 W/L Acidified sodium chloride 3.1
E. coli O157:H7 A2A] o ’ 22 ALO. ’ Acidic electrolyzed water 2.9
o Peroxyacetic acid 4.0

7k e Fos Aoz ®el
AT AHE 3200 AA P‘Z“il’/}

4_4 _LU:]Oﬂ X]—.Q-‘O‘]-OE}H
7% 4 gl BAE] Qe Ol
ojth, B R, 250l o8l E4E A2 rAE
HEze] FtA] 5o YFeo] LolA U 58

L= S B |

Hog AgsHs Aolth. Tl SFeHEA(HAISH
G, 9, SAIBOLIEAL, G4A B, oA
)t 2gute] ey Helo] that AEe] By
of glow, E3e] elstat.

2-4 7|8 8% Y=

alulA] o] Akt 7|40l 71, 3¢t 31EHA 27 ¢

o= 2] A ZAL, HAZZ|AF 7]<x(Pulsed Electric
Field, PEF) & thefet 2157 71s AA| A% =t
off o]l et

o4l 2AF0] BA L u]4E DNAY WHS &
Zsjo] AE BAS uba 22 APEATIE Roltk

I==1

(Gomez-Lopez, 2007). S}A|qF kA AL= T2
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# 4 ZS0-LEY 710 Qe A &aF A Akl

Hxm Alzz ox K g4 25
LT o =1 oo =1t (Log 751) ol c!
%2320 kHz, 600 W, 95.2 um) + UV-C
E. Coli ATCC 35218 QHR| FA - ) P . har 5-(201
ot 15 2AH18.7 kI/m?, 0.2 L/min), 205, 40°C 3:3 Char 52010)
L. monocytogenes ATCC 19114 Ab %53}+20 kHz, 400 W, 357C) + UV-C A5 Lopez—Malo 5
S. cerevisiae KE 162 R ZAH100 W, 6 mL/s, 1100 uW/cm?) 55 (2005)
Alicyclobacillus acidoterrestris 251}(35 kHz, 120-480 W, 5&) = .
AR} A 5 Ti = (201
CCT 4384 = UV-C ZAH13.44 W/m, 255) remarin <5- (2017)
2-83H30 kHz, 55T, 105) + PEF(40 kV/ Walkline—Ribeiro
S. aureus SST 2.4 QR FA cm, 63.0-11.8 mL/min, 25-150 s, 6.8 £

T 9.7C, T, 56C)

initial

= (2009)

E. coli K12 DSM 1607 A4 B

%2-53H20 kHz, 150 um, 48-50C) +
PEF(24 kV/cm, 18 Hz, 130.5 J/mL)

4.0 Muoz 5 (2012)

=l S lo] olF FEs) 9Iat 35 7142
2SS o] 4+ 9lek. &} Helo] o3} oFs)
2wy AT 507 AeHe] Fakgo] &
obA A Eibt Z71EHE 7N 4 Sie

AL T1eS WY AEY ke Al
AP 71 He Bo) HYRS Aelsle]
U] B Mmool TS WAL SAE Fol &
SN F1oleh AM 2AL 2 BT
A Heloh 228 WA Heske A7 ANE
401 Helsheict

3. 2T A 719 ] U G AT WY

A TRt 2gut At 7)ol Ut A IR
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gt 7188 471 AlA7IU D A7) S0l T
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A, 287} A THL AQH O o] 8517 915
A= A7) 9] Aro] A AATE|ofof Tk, A1E At

o} )= 27 2 bath
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th 2GS AH, 2] Fo 22 AgHn, za
S Fol 2 AbgHEr) H2
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R B WA} Aasta g gAY At
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g et 7ol 7V Bl AN
Sal glo, 374 T A = AskE 9] Sl
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