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Abstract This study was conducted to establish effective reduction strategy during the
manufacturing process of rice cakes. Simple washing (3 times) and ultrasonic
washing (40 kHz, 10 min) were used in the rice washing process, and sodium
hypochlorite (100 ppm, 5 min) and chlorine dioxide (20 ppm, 5 min) were used as
chemical disinfectants. Combination treatment using ultrasonic washing and the two
chemical disinfectants was also performed. The chemical disinfectants were more
effective than the ultrasonic cleaning in a single treatment of each method, and
sodium hypochlorite showed a greater reduction effect than chlorine dioxide. The
combination treatment using both chemical disinfectant and ultrasonic cleaning was
found to be more effective than using a single treatment, and no significant
difference was observed in the results based on the disinfectant used. During the
heating process, which is an important control point of HACCP system, total aerobic
bacteria, coliforms, Bacillus cereus and FEscherichia coli were inactivated. UV
sterilization (30 min, 60 min) was applied as the nonthermal treatment and compared
with the general drying method (5, 12 h) during the cooling process of rice cakes.
No bacteria were not found after the treatment, whereas the total number of bacteria
in the naturally dried rice cakes increased after 12 h, indicating the potential of UV
sterilization as an important control point during the cooling process of rice cakes.

Keywords rice cakes, inactivation, microbiological quality, food safety, reduction strategy
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20179 71 SAEAZR 7HedAY Aed AR
A7k oF 289k Eo 2 F4HY, AFY, 7FHE= *Er
Rt B AAY] AzF A oF 508t & YR 4
tHKorea Agro-Fisheries & Food Trade Corporation,
2021).

I8y g2 ARRrE Y & HEo] 2 glo] A
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vt o = AL SEGIEo] Wol | gEo] 93t A=
7b 32 Z0& QAEI Qo AAR 4 A2
10°-10° CFU/g Ax=o] d¥hild-& 7T glom, doj
AP E 7He ZAE FAok= Bacillus cereus(B.
cereus)’t & HEE o] WAE HHgo] HF Ao w
ZAFE U THKoh, 1999). wetA EojA 9] nE QE:
£ Asel7| Yeiae & duiE &4 F ZHEA7A|
ZF A A T 27} e AM_AE AEL, T

[3E-E HAHst= HACCP(hazard analysis critical
control point) -?4%‘?’_1'3]7} Z g3tk Ul A= 2020
| 129 197E= $Y9Y 4 52 ofsk)l AA7IA] HACCP
9dzg wrE omastaly QITHKCA, 2021).
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A3 A= QIS vBEZ Hdgo] FEER] gFZ 5
AUt mEhA HAF 716kl Qe wi A A CNA A4
gE 59l HAE LdS Aaetd o Sl ek '
7ol Fasitt,

SEAE O & AIATe R = 6] A|AGH] of
o, HI7tE sARE Y] ol At EE,
ojitella Y AdA=AE A= FHChoi%t
Chu, 2020; Chung &, 2015). 184 Is==® ATt
ARG Al A FHO Aot F zhRd Aol Qg 2344 9]
3 ZAIE AT 5= ol RIEA] 249 FaaHdS A
A GAEEE AlL9t =gt £FoF kool gtk
(Cheon &, 2017). E3H 3}5Hy AFAE A& T54
2] Al pHE} F71%& 50l sl AldsitE Aol EAsk=
eSS AAslste o A QGleBE, nlo]AZ¢o|H,
250 42 E94 AYE HE&ctke AS 710 Ak
3 Qe FAoltt.

HoA n|BE AA3E PRt &, aFha] Ao gt
ATE A ZOou, Cheon 5(2017)9 A7ollA Ho]
H-S LR H(pH 4)0f 2087 AR & =24H 93 7}
d, A4H(100T, 30B)st%= o, S, o< E
o] BF AR Busith. E3F, X Kang &
(2021)9] AtollA "ol gt Qluf7]A] A2 EehRuf
(CP) A9 g+ axs B7IRE 23} CP AZ(25 kV)7t
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Reduction of bacteria from rice cakes

2. Mz & Uy

2.1. AghE

o Ao ARESE A2 2016¢o] =AT AlEXIH
(Hanguk Industrial Inc., Nonsan, Korea)® 77|x <t
Aol AR AR AR sl A FLQlsto] AlARE AJE
oA AgE ARSI
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=
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=2 1%401] *}
Culture Collection(ATCC)ol|A BFREE- Bacillus cereus
ATCC 108763} Escherichia coli ATCC 105362 A&
Skal, -80TCoA EIH F 55 tryptic soy agar
(TSA, Difco, NJ, USA)IA 13 Suldet & tryptic
soy broth(TSB, Difco, NJ, USA)OIA 23} S-wtulsto
ARSI B A2 5 ARAlT T TS d=
HEoHA -2 e BolA AL, Bacillus cereus
(B. cereus)} Escherichia coli(E. coli)= &< 2087
LA 0= = FFolo] LAEE 2l
d > £ 3 355igla, 249 w2 2
F2kA)7]7] 5l 1—’7‘—%1 t é_] ol A Hystoitt. Ao HE
= ¥ZF 3.02£0.33, 4.29+0.23
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olo NIE

AT F

log CFU/gO]‘}i‘:}.
2.3 ARAESH 8949 MX L =20F 2
2 Agof| AREH AJopd AAMYE E(Yuhanrox, Seoul,
Korea), o]Astd A (Life Clean, Uddevalla, Sweden)=
oA T AlZoln, HWitH FF,R Z17ko] At
A2EAE TR A5t} ARGt AR A4
9 BYPO] Agtol| = ARGEE AuamA] FESl Aoty
AAPYEE 100 ppm, °}48A4 20 ppm= ARE-SHe] &
< SEF AARIAL, REE 193] M-St IRl A%
A& AAT =, BojlA LRIt Wt 9D B cereus,
E. coli®l 5 &7t

250 AlE2 B 250A1E7I(POWER 505, Hwashin,
Seoul, Korea)g AR5l 1047t 40 kHz9| 2212 A
Zet & 7t 55 S5l AdAasA|e 22| ¥
|4 Al 230 A & AFASA AHS AP
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24 @ 5=
g 238 & AH, B9, B4, 54 A2V, 9yt
%) w0z AAA JPHAS. H A2 YHS Fig
13 Zon 7 3AER AE A5 T gz 4] )
FAE JIE ZUsiGinh & AA 9 a5A4 AlF 1
I 2 AlFS 23004 Mett BT st AEs
of Aglof AMESIAH. olF 7 AR AIAT Ao =2
g2 5 SARE 59t BEE Xsioith. Bo] 2 A2
AE ol&sto] 2087 B2 AAT F wA7|E o]&5to]
o 2=

i

AL Ao AA g A7HE-

E S S et B
% A7129] 1/10 A0 fdsH= B2 F7sto] whEsh
5] H7]15 olg3te] 2087 222 AAsITt Hol Ax
£ UVAZRBOW low pressure, 260 nm, Sankyo

Ultraviolet Co., Seoul, Korea)?} 4¥FAZ(25C, CN-
25C, Mitsubishi Electronic Engineering Company
Limited, Japan)& W0} JdPstlon, UVARE 0.5,

1AIZE, A z+= 5, 1247 B9t Xdste] ndE 29
Non-glutinous rice
v Wash water (1, 3 times)

NaOCI (100 ppm, 5 min)
ClOz (20 ppm, 5 min)
Ultrasound (40 kHz, 10 min)

| Washing |

v

| Soaking | — bh
v

| Smashing |
v

| Steaming | — 20 min

| Drying UV-treatment (30 min,
1h)

v |{Dry(512h

Fig. 1. Lab-scale manufacturing process of rice cake.
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2.5, 4 HZXZEHE 0/4= 24

A2 GAEE SAE ALY 1 mLE FEZHSI
Fadog B33 § o 45CE |ATE tryptic soy
agar 15-20 mLE F-ol(pour plate technique) AAI<}
2 E & Sgtote] SaAZIY gt JEo) dAE A
st7] ffef SaE AAL wiA] EHE 1o TSA 3-5 mLE
7¥sto] SHA1711, S1E F HEHAE AFE FHo
35-37Col|lA 24-48A17F &<t vigsoict. FAE A
of IMuiFE Fot] GAHFSE AMESHL colony-
forming unit(CFU)/go.&2 YeRH L),

Waat @ A2 dAEE IAE AEEH 1 mL
£ AZXYE 8wA(Z coli/coliforms count plate, 3M
Microbiology Product, Maplewood, MN, USA)°| &%
gt & FAI7|AL, 37CoA 2422417 vigstRT. Bl
T HZ A9 5 900 712E 345t e HeE I
o, FE A" S FH0 71ExE IS e ==
WO & stof, 11 Mol S AuieE Foto] i
2 fFErE AHESHIL CFU/go2 YeRf et

B. cereus®] A& 93] GAEE IAHE AlFLd 1
mLE petri dishol] #2402 B3 &, oF 45T =2 4
St mannitol egg yolk polymyxin agar(MYP, Difco,
NJ, USA) 15-20 mLE F-of AAle} siAE & &3t
TAIXIT 30TAA 24417 v & SERE 32 Z2F
A A2 AEste] 4 W w2t Aok A
B Fg Adsto] ndE 54 A"l VITEC 2
COMPACT(BioMesa, Etoile, France)E ©]-83to] 467}
A Asket wHkg5 FARSHo] 4 TSI

= MEHo] AR E= T 2 &719 AFIAofA o]
|5 ¥R € 7|9 121Co0A 719F EdFsto] AREsia,
AZEE clean bencholAl F& o2 Aottt AFet
AlgE= "EE(WHIRL-PAK, Nasco, Fort Atkinson, WI,
USA)ll 25 g& F5kaL 225 mL 0.85% 4t A IS
7Fotod 120%7F E3H(stomatching)ste] #A3RE & o]
% 1 mLE A A= ARG
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26. EH2Y
e Ay Zik= SPSS BAAE ZZIH(IBM SPSS
Statistics 20, SPSS Inc., NY, USA)S Arg-5to] Z3gro|
s ANOVA AAES HAIRE &, §94<1 3-9(p<0.05)
Duncan’s multiple range test® 454 fod& %
ARskith RE AES 33 ¥R skl

3. gu & u#
31. Y HEZE & £ LASH, 20 HES EHYAHE/0of
95t OjYE XZief 2df

go] U= A A HdA A A3} aitE &2l
7] 9o, 2 HESHA] B2 Lut BolA= LubAlt,
TS IRIeHH A 72 Q19 HES BollM+= B cereus
ot £ coliz AT AH Al & & A&, 454 2
229 A& & A& XPstlon, olo thet w4y
E AL}t A7}t IS Table 10 Ul

2 AFolA Aol AHo] oJgt mPE AHI A, &
AlA 9] Bfole AA S0 et S R e
9k 0.2-0.4 log CFU/g #Ast9itt. olAlstd Aol xjobd
MIVEES AHESt] AATE A%, Sd4E 242 0.55,
0.64 log CFU/ge] Zastely diddwe 22 0.59,
0.78 log CFU/go] #4sqtt. = HE3 &9 A% B
cereus= ZYZr 1.08, 1.11 log CFU/g, E. coli= 1.04,
1.19 log CFU/gol Z43tgitt. NaOCL #29] 39 At
$7} 9F 1.91 log CFU/gC &, A=A 23t #1743}
B oJAStE AR AP AAFEFO] B Hold A
o= ZRIHUT. 250t Al oA Fdret WS 2
7} 0.66, 0.55 log CFU/g #Aast¥ow B cereus?t E.
coli= 77+ 0.79, 0.60 log CFU/go] Zrastact. 221t
AlH Y] B amA A& FARBIAY B2 Aet a9E
Hoom AasArt 239 AlZE 537t § Hold
AOE e

OJAISIAA(CIO)E B4t FARRE At71E 7HAIA|
T JaHt AkskEo] 2.54] o4 Aetal, Mo AH| §l
o gA A|x7} 7FestH Bt kol WH Aste] A
o] 482 4 Sli= olfo] sloH, 7HIA YT} BV
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Reduction of bacteria from rice cakes

Table 1. Microbial populations of rice with single treatment during washing (unit: log CFU/g)

Treatment Non-inoculated rice Bacteria-inoculated rice
Total aerobic Coliforms B. cereus E. coli
bacteria
Non-treatment 3.77+0.32" 3.31:0.16° 3.020.33° 4.29+0.23°
Water Wash water (3 times) 3.34+0.12% 3.00£0.21% 2.25¢0.21° 3.97:0.12°
Disinfectant CIO; (20 ppm, 5 min) 3.2240.27° 2.72+0.34° 1.94+0.14° 3.25:0.20°
NaOCl (100 ppm, 5 min) 3.130.22° 2.530.11° 1.91+0.34° 3.10£0.21°
Ultrasound Ultrasound (40 kHz, 10 min) ~ 3.11:0.30% 2.76+0.10° 2.23+0.13° 3.69+0.06°

Walues are meantstandard deviation.
“IIndicates significant difference within same each column (p¢0.05).

LolAtol A 73Tt AlSHE S

i

ESE, AIHAAGERES

7= Aot A4Hhypochlorous acid, HOC)S 4o
=8, o|2 sf n]BE2] DNAS &AI7IAH, A= of
AE Wefiotal A4S ESAIAA AHdES 4o7)e
Aog A QUth(Fukuzaki, 20006).

250 H7IEAY 4R Fastl s AEH 7
Al B = X oHAE o]-&st] cell lysisE
1074 gau S EG/4SH7]=T, e 19 7}
g 5 tE AR @ 38T Aol A2 AA
o 8% fatHolgtal defA QIth(Park 5, 2004). E3L,
250 ﬁ%—x—iﬁ’l 7t 5748 5l dolg & Sl= I¥H,
s3] 54 HIE Faslel, 349 HoY 9 XA

[e]
Hog AZS ﬂa]s% AoE HIE 9]

32 H HEXIE F &, LASH, =209 4,
Oj4s xzlsf &7
12 FASERE 2305 G502 AET fHo 3}
%Xﬂg’]‘ A HEARE W 1 a3t § Ate
o159 th(Fukuzaki, 2006). WehA & ALo|A=
3 5 & AR A olitet A Eis AfotE A
1 2305 HEA s nAE A4 e &
S HSoHA] G2 FolA Y dutAlt, g+t
AZH B cereus? E. coll Higt & A
9] 3}t AmAete] HEA P H F TR/
a=Aet 229 AlA Y] HEA o] U A4St &
= Table 29} 2t}
= AE 9 239 A ET £ F79 35H A=A9] ¥

27/2/0] /3

ftal

o
P J% B r

PR = R VR T ST R R
l‘%ﬂﬁﬁ—@—ai> i
OWH-‘M#"”H
3 s
9

732

8] ofFt 04 A4 A3, FL AFIA P A
of 2 AN olABIAE HEHT AHoR FFee
7 42F 1.21, 0.90 log CFU/g Z4stglor,
2 AAI AoldaEES ol8F ANz A%

1.19, 0.98 log CFU/g #AstAtt. 223} ojAkstd A
o) B4 At & FAFHA F2 2| SEre dF

e 247 1.45, 1.30 log CFU/g #Astgla, 255t
of ZPotAAUEES &AL A3 247} 1.58, 1.34
log CFU/g Zr45tgth. & A23} sleta A=49 Be
Aol A=A 9] Sl weh EERE AolE
ou, st 2EAe} 28ute] WAL Bule] HeA
Zutt o avEo|girt,

B. cereus?}t E. colis 353 &9 3% & A|A 3} oAt
StAAE A A= A, 44 1 2, 1.07 log CFU/g
AT E NHT} RoldAMNIESS At A 7+
2] , 1.24 log CFU/g ZrAsttt. 2810} AEA S
HaA 2t B9, B cereus?t E. coli= Z¥Z+ 1.39-1.51
log CFU/g, 1.19-1.28 log CFU/g°] #4stion, &
Az A=AE BEART AT FAREAY oft w2
A7et 92 Bt ok B AH, 454, 220 AF
of Ao wls} BHEAY Al Fwtre F 0.55 log
CFU/g ol ﬂi%ﬁﬂw 9F 0.59 log CFU/g ol&< 7+
aAA © FHold Ast avE Hrh

UAHg Aot ety 220 59 AovleS EEL
2 AT AL vAEY Ao Algto] @] wiiE E]-,«
3t gegstel olgElt 497t Bon, oleig A
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Table 2. Microbial populations of rice with combination treatment during washing (unit: log CFU/g)

Treatment Non-inoculated rice Bacteria—inoculated rice
Total aerobic Coliforms B. cereus E. coli
bacteria
Non-treatment 3.77+0.32" 3.31+0.16° 3.0240.33° 4.29+0.23°
Water + Wash water (3 times) 2.56£0.24° 2.4140.13° 1.800.23° 3.2240.29°
disinfectant + ClO; (20 ppm, 5 min)
Wash water (3 times) 2.5840.26° 2.33+0.23™ 1.79+0.06° 3.0540.29°
+ NaOCl (100 ppm, 5 min)
Disinfectant + ClO, (20 ppm, 5 min) 2.3240.38° 2.01£0.15% 1.63+0.20° 3.10£0.27°
ultrasound + ultrasound (40 kHz, 10 min)
NaOCl (100 ppm, 5 min) 2.1940.39° 1.97+0.10° 1.5140.26° 3.0140.18°

+ ultrasound (40 kHz, 10 min)

Walues are meantstandard deviation (n=3).
“IIndicates significant difference within same column (p¢0.05).

A4 7|eEe BYHoR

2A)2 B S5 Aol 21 Yk B4 SRR
HgFoms 47 © AY ENE Fe42 % YrHChoi
5, 2016). H §7UF L GAA LFAS 1|2 BHo

= 3a

A 2je}t mpo] A2 o] B, 2Zuiel T2 Z2F A g 8
ot Aat71Eo] dFstA A=l Qlet Park 5(2004)
S 7FAG Afobd 44RO 1% lactic acid, acetic acid,
BEAHE Sl F T F4re L
monocytogenes?] 57t 7HAH] Aot AAlg: T Ao
|8} 1.0 log CFU/g W9 A5aIE Btk gt
v} glom, Zhou 5(2009)= AlaAlol £ coli O157:H7

2 FFHL 4% 25A% 2852 2Y AP 1) &

citric acid9]

SRS U Aok ARt AS5a} 98-S Bt
oItk ol2igt A7k Ding 5010)9] 455 23e} v

A ZpolAAASE B AT RS W £ coli O157:H7

o] o 2 log CFU/g #4H AE FARE A Uet
Welth E3h Kim 5(2012)2 "4 Aot itz A
23 YALRE AU o, vBE As avt 9 A
= ¥ 5 o|AHg zjotgd aAlS: HE] 17t o2 v}
A FEG A F2 TS vFTL Buskg

1"-7(152_
=2

o°l

<

3.3 4 HxZY
= fiZlel 24

5 5% £ UV ¥ MEHE ot OpY

Ho| Azx3H 5 FALHL uFES T4 E= AFE
o] Z93t Fyoltt, ANt SR o] & t—fiﬁ 3z, Az
SH= oA dubA|do] 1.48 log CFU/g $&2& Ao

oﬂ

o]

£ A8 SIS Table 3. b4 el 548
vl SR 99l E*d o e et vheio] B
FoE 54 5 92l 42BS WA

A4 UVE AGSIECE T AT UV

l' -lOli ﬂ
r

]_
o]

[e)

]:X

=
24
Az

o},
ol

)

2314

Table 3. Microbial populations of non-inoculated and bacteria—inoculated rice cake with treatment during drying (unit: log CFU/g)

Treatment Time Non-inoculated rice Bacteria-inoculated rice
Total aerobic bacteria  Coliforms B. cereus E. coli
Dry 5h ND ND? ND ND
12 h 1.48£0.25" ND ND ND
Dry with UV 30 min ND ND ND ND
1h ND ND ND ND

Walues are meantstandard deviation(n=3) .
2ndicates significant difference about column (p¢0.05).
INot detected (0.7 log CFU/g.

https://www.ekosfop.or.kr

733



Reduction of bacteria from rice cakes

30—.— At &
T AR R] 3t UVel 9t A2 DNAS] Fj2jq|d
(pyr1m1d1ne) Q7] 7tof| 7= AlZ2HFEH cyclobutane)
3 guid oAl &gt DNA F2&40 8 TIAE=
Aoz dHA JOoH(Chun 5, 2009), olvxLe] E4
g B Aol F2 dojuyr] wiizo Adtaito] A7t
U= AoE A Yot FEHH O UVe 25-260 nm
01]/\1 Aol 7H s, 2AF A= 9 ARE 1 5o
Y& ¥E=t Chun 5(2009)2 UV-C 2AF A7t
7129l AAARl BH At 7|eEA, 7|EY 2E A
40t 9 ARA ZA S0 vlE) )L, 7HEA, M
A A SHA Eo v dsite 285 WHth
H Lee 5(2000) Choi 5(2021)9 A= HE
@1, g GojlA] 71EFA o] SHE A&EHoE QHH
AES Adestr] s 47 A4,
(ethanol 75%)= A&sto] &S Ad3ohs Wk A
Qs ot o83 HAE A7Ie TS W
o Ql=d A&l A Frlel= W, A9 EHo| £+

S A9, A EE U AES A W, 4EY

o oot M Rt r

[¢]

g 9

Zlﬂoﬂ 7~7<4

==

(a)

log CFU/g

Process

—a— Wash 3 times

—o— ClO; (20 ppm. 5 min) + Wash 3 times

—w— NaOCl (100 ppm, 5 min) + Wash 3 times

—a— CIO; (20 ppm, 5 min) + Ulirasound (40 kHz, 10 min)
—m— NaOCl (100 ppm. 5 min} + Ultrasound (40 kHz, 10 min)
—— - NotDetected < 0.7 log CFU/g

Hol| x| Ftret W t=t, B cereus, E. coli
/\
21U

24 5ol 7155k w0l ATKKim# Lee, 2007). 2L
b UVY 23R o] o5t & A7sh= AX 1o
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AE H7lotithFig. 2). H-E&A ] ot *ﬂ’iq.‘jc}‘ﬂ 5
X}O}O‘E’ A EFT} 7‘2”4“* SA g AlH

W5 242 1.58, 1.34 log CFU/g HAA7
Eﬁ/ﬂ 712 aas Bgon thaog oAl Aet 2
ST o]-&3F Al-o] 1.45, 1.30 log CFU/g HAAA &
AlAzt sketd 2=A1E HE8AERE iy £2 &
HAt B cereus?t E. coliz JET S AH&sto] g3
Azt Aol® 2 HEHA o B FYSH Aord
SAEFEY 2205 o83 BEA]7] We] 7MY & A

Aot 238 UEtH#2 1.51, 1.28 log CFU/g &

=
ja

log CFU/g

Process

—&— Wash 3times

—o— CIO; (20 ppm. 5 min) + Wash 3 times

—w— NaOCl (100 ppm, 5 min) + Wash 3 times

—a— CIO; (20 ppm, 5 min) + Ulirasound (40 kHz, 10 min}
—m— NaOCl (100 ppm. 5 min) + Ultrasound (40 kHz, 10 min)
——- Not Detected < 0.7 log CFU/g

Fig. 2. (a) Total aerobic bacteria and (b) coliforms in non-inoculated rice cake process. @, wash 3 times; O, ClO; (20 ppm, 5 min)
+ wash 3 times; ¥, NaOCl (100 ppm, 5 min) + wash 3 times; A, ClO, (20 ppm, 5 min) + ultrasound (40 kHz, 10 min); B, NaOClI
(100 ppm, 5 min) + ultrasound (40 kHz, 10 min); ===, not detected €0.7 log CFU/g; A, raw rice; B, washing; C, soaking; D, smashing;

E, steaming; F, molding/cooling.
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log CFU/g

Process

—a— Wash 3times

_o— CIO, (20 ppm, 5 min) + Wash 3 times

—¥— NaOCl (100 ppm. 3 min) + Wash 3 times

—#— CIO, (20 ppm, 5 min) + Ultrasound (40 kHz, 10 min)
—m— NaOCl (100 ppm, 5 min} + Ultrasound {40 kHz, 10 min)
——- NotDetected < 0.7 log CFU/g

4. 0

o] 2l get ABAQ el Bl THEAE ¥
gz AsEuA GRs S5 AR A dobi 9l
o SHAE HERe) Be AR AT AAeIA Az
g glov 9 ¥ ¥ws| 2elahy glol vz A
o= wo| njgEsh iAol et Selrt S7Ee 24
olch. Wt £ AT o AzabgolA WS R
29 TMAOR QA7 A% AFoT Wl AH
4 %9 2 A4 W Sk A5A He(RoldiihtE
5, olasleia), Jel1 294 223 Helg olgstge
o, 9o] F7 5 Y2l UVl st Ast gEe
Aokl AuiAze Hlwakelc. Aol st Azl
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W8 elRt o wibgolglom, A5AY SR UE 2
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log CFU/g

Process

—a— Wash 3times

_o— CIO, (20 ppm. 5 min) + Wash 3 times

—w— MaOCl (100 ppm, 5 min) + Wash 3 times

—4— CIO, (20 ppm, 5 min) + Ulrasound (40 kHz, 10 min)
—m— NaOCl (100 ppm, 5 min) + Ultrasound (40 kHz, 10 min)
——- Mot Detected < 0.7 log CFU/g

Fig. 3. (@) B. cereus and (b) E. coli in non—-inoculated rice cake process. @, wash 3 times; O, ClO; (20 ppm, 5 min) + wash 3
times; W, NaOCl (100 ppm, 5 min) + wash 3 times; A, ClOz (20 ppm, 5 min) + ultrasound (40 kHz, 10 min); M, NaOCI (100 ppm,
5 min) + ultrasound (40 kHz, 10 min); ——=, not detected 0.7 log CFU/g; A, raw rice; B, washing; C, soaking; D, smashing; E,

steaming; F, molding/cooling.
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