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Antibacterial and Rinsing Activities Against Potentially Harmful Bacteria in
Rice during Rice Flour Production
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ABSTRACT - Rice can be the contaminating with soil-borne bacteria. Furthermore, the contaminated bacteria
can be grown during immersion process for produce wet-milled rice flour. Therefore, disinfectants can be added dur-
ing the immersion process. Antibacterial activities of the natural disinfectant, fermented rice spent water (FRSW), and
the chemical disinfectants, chlorine dioxide (CD) and sodium benzoate (SB), were respectively determined when
added in pure cultures of target bacteria such as Salmonella typhimurium, Escherichia coli, and Bacillus cereus or
when added to immersion water in the immersion process. In addition, rinsing effects for removing bacteria were
determined when rice was rinsed with water before and after the immersion process. Antibacterial activities were rap-
idly increased as increasing amounts of the disinfectants are added to the pure cultures of the target bacteria. Antibac-
terial activity of CD was the most effective among the three tested disinfectants when added to the pure cultures of the
target bacteria, respectively. Those of the same disinfectants were increased when they were increasingly added to the
immersion water. However those of the disinfectants were less effective when added to the immersion water. On the
other hand, rinsing effects for removing bacteria were the most effective when rice was rinsed only with water without
the immersion process. Collectively, rinsing rice with water only was more effective than using disinfectants in the

immersion water during rice flour production.

Key words : antibacterial activity, disinfectants, rinsing, rice, rice flour

Ao NAHOR Fadt FA o2 v dFo 2R
=A4HH, = Axe meta] EEe ol
de) e EPED} WAolA FAE AASE @

2
>
g o?.:
A
3

g

=i
=

1

9
o

|
5 AAST S A 92% o144l A2 Helgha
e ae W AR FHoR AL Yew
o J1RE ARl B AFOE gl AHsHs
W, e mAste] wge] YElz B ol e Ao
Holgth, aeh} A2 4Bl AFe Tty
| mel AL Huke e Sk A BoE 5,

SEFE 5o 7138 L) B0 o] 199 4 &
ujgol F43 7hashs FACITH. meby A2 A 2
o) Qoo WS FURE F ARE A 7HEA

*Correspondence to: Keun-Sung Kim, Department of Food Science
and Technology, Chung-Ang University, 72-1, Ansung, Gyunggi
456-756, Korea

Tel: 82-31-670-3032, Fax: 82-31-675-4853

E-mail: keunsung@cau.ac kr

117

F el e A7 Bs A
a/ﬂi‘ﬂoﬂj\ﬂb }2‘5:]-
ol O]El—; Al Zo] 6&/\4&]011:].
o] B ARZ & BT
SEE

1o nH
i if
i o
_1
e
&
5
==
iﬁ

Aot w9 i o1
10}04 »&0 45} s
S B <

fo %g Hj

T rZ e & fob
o
Ry
1:1
*‘ru

MmN
flo rot

12-14%2] Jei2 A 4
o ROl M= B, cereus
Bze] Thsste A7
olE AlFZo] 7Hg A o7 WAy

141011*1 AlgtE s & mAEsHy =
A4l olshd A7HEe] 487t &

TIVIAE, EARAE 218, R, 2

e, 2 az
EEREE NS
= A=



|18 Jae-kwang Han, Min-hee Cha, Min-ju Kim, and Keun-sung Kim

g ol Ago] AHEo e Aog BALJTHO, I 1)
7HE AAF AEQ A B A2 5o Y8R AMEEHE
A7rEe Aaad glo] BlE HFE7] didd Ae5S

o = e 98] nEo] WFE o] YA Yool 3

a#RE B AFE gt §E2 AgE 9}
w2 A7ERe AR FolA fal mAES] F4S
A7) flete] AAFAGolY AAFAGd AMEEHE &
AAAQl B gol 52 88 A|Ql chlorine
dioxide (CD)$} sodium benzoate (SB)E ZH7} #71ate] 3
A FGolvt AHFH T Aol AF nAgE2 F2A4 4
=5 bttt Eg d8 Ao R uAES AlAS
7] 98t FAATH A T AFH A5 2R7 AES
AA B=E Tttt
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B dre] AREE AAE 2011 7Rl 78Fsled 2012
9 29l =A% wm g A7) kgl A% td A=
F el FUste] ARSI & Aol AHEE &
AT Salmonella typhimurium ATCC 19585, Escherichia
coli ATCC 10536, 28] 3L Bacillus cereus ATCC 13061&
AHEEIAT). 7F A5 2.3% Nutrient broth (NB, Difco
Laboratories, Detroit, MI, USA) &

AL 36 + 1°Col A
24X 7VE0) v oksle] ARE-EFTHD,

A

Wu] AA] EAlsks AL Al mAAES] A7Est
£ flste] £ AFA ASE AR HE AT
1;_! 7]_;(3@];1 }\E]-ﬂ_xﬂi ulﬂ /y\o]—/ o]‘— %}-U:‘j hﬂ—_g_on (o)
AFEEIG T, B A= At Eo) GrojglE Ad
microflora®} ZAbd3d GRS F2 X3l effective
microorganism (EM) & ARg-3te] ArE-g wraste] A4k
Sk A Edkg ol (pH 4.0Y2 FRlel28 (Ansung, Gyungki-
do, Korea) S ZHE] Aty Aregibgolo (.45 um
syringe filter (Whatman, Ltd., Kent, England) & AM&-3}
Aresdtgol o] EAjsts 2 nAES AlAT £ A
8 AmEdgds 2 Oﬂn‘Loﬂ A}&LP“E} B A
ToA B8 AAAEA U AEFHTHEETA ] &5
o - 24T AHF o] Bo] AR+ chlorine dioxide
(CD, Ecogreen, Suwon, Gyungki-do, Korea)9} <1334
REZZ 2F Bo| AFE-E I = sodium benzoate (SB,
Sigma-Aldrich, Brendby, Denmark)E A}-&3} T+, B
Aol AR HA =2 55 AFAIES ol e
3l npe}l o] Ztzt o2 w2 AA N Hriete] ALEst

sitt.
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2 AT e dirFor AFE 79 AEES oY)
M S typhimuriumSt E. coli 223 78 37

Aol & e EAFAGAA B. cereuss 1]
27 7hsAd o] e A fEl AdEE AAEAS
w1 Z4zke] FEO Utk REHFTE UGS E dt] tE
I 7o) g8 E 433} 2.3% Nutrient Broth (NB,
Difco Laboratories, Detroit, MI, USA) 3| uj=]ol] uj
FE S yyphimurium, E. coli Z12]3L B. cereus XTdTE
25mle] NB 44 wj=]o] 0.1 m¥ z}z} HEskdeh. HE
= NB M wiR]e] dArFAQ] AEEFLEHS 0
20, =2 40%°] F== 7P Hrbskah el HE
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0.1%2] s==2 Zt7 H7kskial, T3 SBE 0, 0.1, 1.0,
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vj ettt AtA 7 H7HE HH FAL 0.85% A A
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Al +& FAstA, 22+ tid Al A4S cfu/ml=
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4E S/FF 75mlE F718 5 hot plate stirrer (MSA- oA FolAd 5L p=0.05 A AAEAH

20A, Daehan Scientific Co. Ltd., Gangwon-do, Korea) &

ol-g3te] 200 rppme =2 127 7H7F 0, 1, & 53] A 4 1

stk 2|2 A E dad SR 25+ 1°ColA 44

7HEt AA AT AlF 2 AR AR E g 7h2he] win A Hofl Mxto] thet Mwxe] Tt 1t

AA= B A" 0.85% A A5 225 mlS AMEE) M whFe] oA zF ol e AdaaA] 2

o #Zs AAY. 222 FFsE We HAAE 085%  SSHHAle] FHEH S S5t A7IR] MldFel g

A gaee] zhzh A7 FA4% & NA 24| wixlo] =2  FEFFEE ALLE AgAEe] FFES BwENT S

stk 2E]la E2E NA A viRS 36+ 1°ColA 24 pyphimurium ATCC 19585 ¥ wiFolol] H A4

A 7F Bk viFdE & 27| AFFE 2] cfu/ge 9 BmEWFAS () 4, 20, T 40%2] FEE 77t H

2 Zlete] FAEHAT 7¥sto] iSRS W S, nphimurium FEET7} 2F2F 9.58,

9.41, 3.10, Z12] 3L 2.94 log cfu/mlZ 7& % tH(Table 1).

SAXE gz g ArmEatg oS 40% sEE J7ENS e

Atgo] A I SAIA B = SPSS Statistics 205 ©]-83F  H7FSHAl ¥k well s S nphimurium FETT7E
o] Duncan's multiple range test® 2z} A#A¥ FolA 7 6.64 log cfu/ml 7ZF23kAt}. 28] 3}shtA|el CDE 0,

Table 1. Antibacterial activity of fermented rice spent water (FRSW) against S. typhimurium, E. coli, B. cereus, and total aerobic meso-
philic bacteria (TAMB)

) Bacterial counts (log cfu/ml in culture broth) Total aerobic mesophilic bacterial
Concentration (%) L
S. typhimurium E. coli B. cereus counts (log cfu/g in rice)
0 9.58) 8.32¢ 8.26" 4.61°
4 9.41° 8.15 7.58" 421°
20 3.10° 3.21° 3.09° 3.80°
40 2.94¢ 2.95¢ 2.80° 3.51°

DValues in the same column followed by different superscripts are significantly different as determined by Duncan’s multiple range
(p <0.05).

Table 2. Antibacterial activity of chlorine dioxide (CD) against S. typhimurium, E. coli, B. cereus, and total acrobic mesophilic bacteria
(TAMB)

. Bacterial counts (log cfu/ml in culture broth) Total aerobic mesophilic bacterial
Concentration (%) ..
S. typhimurium E. coli B. cereus counts (log cfu/g in rice)
0 9.322) 9.28° 8.07° 4.61°
0.01 8.20° 4.79° 4.90° 3.92¢
0.02 4.15¢ 3.51° 2.76" 3.86°
0.1 ND** ND° ND° 3.60°
DValues in the same column followed by different superscripts are significantly different as determined by Duncan’s multiple range

(p < 0.05).
PND, not detected, indicating less than the detection limit (< 100 cfu/ml)

Table 3. Antibacterial activity of sodium benzoate (SB) against S. fyphimurium, E. coli, B. cereus, and total aerobic mesophilic bacteria
(TAMB)

. Bacterial counts (log cfu/ml in culture broth) Total aerobic mesophilic bacterial
Concentration (%) L
S. typhimurium E. coli B. cereus counts (log cfu/g in rice)
0 9.32° 9.28° 8.07° 4.61°
0.1 8.97° 8.95° 7.75° 4.50¢
1 7.26° 6.26° 3.16° 4.15¢
5 2.56° 5.65° 2.00° 3.31°

Y Values in the same column followed by different superscripts are significantly different as determined by Duncan’s multiple range
(» <0.05).
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0.01, 32 0.02%%] =& HA71stRA& W S. nyphimurium
¥=a57F 2H2 932, 820, 28]l 4.15 log cfu/mlo &

H9lon, 283 CDE 0.1% F=2 F7Is9S u)
= AEHA FkornE HrishA ¥skS wel Hla S
typhimurium ETT57F 9.32 log cfu/ml 7423} th(Table
2). S. typhimurium W g s}sHAHAIQl SBE 0, 0.1,
1.0, & 5.0%9 == H7ISIRS Wl S sphimurium
¥EF5F7F 2-2F 932, 8.97, 7.26, L8] 2.56 log cfu/ml
2 AZEAtH(Table 3). ZHEE SBE 5.0% %=
7FatS W= HUVekA kS wioll WIdl S. pyphimurium
XETFF7T 6.77 log cfu/ml 73433t}

E. coli ATCC 10536 Z=o5 vlFdol A s+l
Al g S 0, 4, 20, S 40%0] SEE HUEA S
ul E. coli Z=dF7F 7242 8.32, 8.15, 3.21, ZL2]aL 2.95
log cfu/ml2 7Z&%=ATKTable 1). 22| 2g AreEulg ol
< 40% F=Z HUEeAS We HIFIA 2%s wel
va| E coli 3dF7F 537 log cfu/ml ZF4~31Sit). 18]
3L E. coli B30 wlg ol steHa#Al]l CDE 0, 0.01,
S 0.02%°] FEE H7FsIAS Wl E coli EFATTF
z¥z} 928, 4.79, 223 3.51 log cfu/mlE A& E o,
123 CDE 0.1% §52 H7IsAe e HEFA &
ooz Hr7retA| kS wol| vl E coli BFIF7}
9.28 log cfu/ml 7F4~3}tH(Table 2). 12]3L E. coli ¥
a4 wjFd ol spshataAlel SBE 0, 0.1, 1.0, & 5.0%
o] FEZ HVSINS Wl E coli TwF7F ZH7F 9.28,
8.95, 6.27, 2] 5.65 log cfu/mlZ &% U tH(Table 3).
JHBEE SBE 5.0% FEE H7IEE wWe HrkekA
%S wol| B3| E. coli EFHT7} 3.63 log cfu/ml 7+
L=

B. cereus ATCC 13061 EFaF ujkdo] HAdaA)
ol M EWFANL 0, 4, 20, T2 40%2] TE=Z 78l
RS W B cereus BTt 22 8.26, 7.58, 3.09, 18]
3 2.80 log cfu/mlZ A& tH(Table 1). 21822 A
ELENE 40% TEE F7EIAS We HUeHA 23
S WOl Y3 B. cereus TTdF7t 5.46 log cfu/ml 7343}
At 283 B, cereus B 3}sHatAA9l CDE 0,
0.01, 32 0.02%% 5= H7}8l9S W B cereus B=
45 7F Z+2F 8.07, 4.90, LB 3L 2.76 log cfu/mlZ 75
PoH, 183 CDE 0.1% =2 IA7IsINS ve A&
HR] orovg HrlelkR] &S wol H|3] B. cereus &
FdF7F 8.07 log cfu/ml 7431 tH(Table 2). 223 B.
cereus ¥ Nl s}ehakA|el SBE 0, 0.1, 1.0, & 5.0%
o FEE HU1elEE Wl B. cereus BT} 212t 8.07,
7.75, 3.16, 2] 2.00 log cfu/mlZ 7 Z = A TH(Table 3).
a8 EE SBE 5.0% 52 H7IsIGS we HulelkA
2&3kS woll ¥Isl B. cereus ETHT7} 6.07 log cfu/ml 7+
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Fig. 1. Detection of total aerobic mesophilic bacteria (TAMB)
after rice was rinsed with sterilized distilled water. (Line A : rice
rinsed with water only without immersion, line B : rice rinsed
with water after immersion, and line C : rice rinsed with water
before immersion).

HHO| XER M|xtof THYt At H| Q] et 3}

wu] A EAlskes FAAQD A s AdsE
et AAsaA 2 sshaarAle] S S
el AR el SRk A e vAE F T35
AR FF7E 461 log cfu/gC 2 HAEE ATt Wn AA W
A S8 nBEY AgEE flste] Al AL
A9 BBt AS 4 20, T2 40% FEE H71EHA
S ul FE7AFSIT 4.21, 3.80, ZLB]SL 3.51 log cfu/g
o7 AEHJorz ArEwgals 40% sL=2 7St
RS W= HIFEA kS wiell vls) 1.10 log cfu/g 74
SFATH(Table 1). 22]aL A F 38hatAQl CDE 0.01,
0.02, 52 0.1% TEE H7tslie o T84+
3.92, 3.86, ¥ 3L 3.60 log cfu/gC & HAEEHATt. a2 E
CDE 0.1% 5= H7IeIARS e H7lehA] s o
o vla] 1.01 log cfu/g A3} TH(Table 2). 8|3 A
ol shetadAel SBE 0.1, 1, 38 5% 552 H7lst
RS ul FI/AM TSI 4.50, 4.15, 283 3.31 log cfu/g
o2 AZEHJLEE SBE 5% TEE IU/ES e F
7VHA] kS wioll Blsf 1.29 log cfu/g 743+ tH(Table 3).

HHO] EX] Mt F 1A S50 2 UH0| TR Ml K7 frat

&2 A7E Az g F A FGelA e AA W
25 AldS aF o= AAS] Yste] W] Ao A
A A F MF Zeo] W Al A= Fig 19] Ve
Wolek. Ww] HAE AA A ok wiet 223 13] Al
Halde W 2379 M 57 22t 4.163%F 3.79 log cfu/
gl &2 AEHAo 53] AHENS de HEHA &%k
oh aEa we AAE WA JAAE A 0, 1, S
53] AAHstAS w FE/8MFF7E 42 461, 3.64, L
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2] 2.88log cfu/gl 2 AZEHJT. 2HEZ JA| T A
kx| g2 AR Blal 53] MFg A <] iiﬂ/‘“ﬂ
457  1.73 log cfu/g A3kt 283 0, 1, 3-8 53]

AR F AASAS W 3/ MT57t 27 461,
444, 12]31 398 log cfu/gl 2 AEHNER A3 33X
a1 FAAAZ HAA O vlE)] 53] "ﬂ sk & AAAZ AA

o] F371MTS7Y 0.63 log cfu/g ZHA3HAT

a
2 AFE Fot] HA Atz ﬂJ Ay s} sleh
/\L&xﬂtﬂ CD$} SB= #im] 7 | = A
2 Q) AHER A8 S typhzmurzum E. coli, 18]35
B. cereus ¥t thate] AA g WellA zhzt
A7HE s=rb Skl wed o5 AdwAlSe] derd
o] Blxd 43| F7lsk= A S UEpd 28l 7t
7} @20l tste] HAATFA Q] e Bulg ol S A
gl el Hrtetle o et &g 1% =2 H7b
SIS W B cereus FTtToll tste] 7P & d+ta
£ Yeidlen 5% =2 HUeAS W gl +
A8l F7lete S WEpldeh =g ’é”‘:u‘jar XS
10%0] =2 A7 e 5% s=2 J7Ies
ol & xfolE YERHA B8ttt ﬁ@ ARl A
Hyele] o] a‘ﬂ‘@’*é Ade 5t 5129 AFA e}
USRS W E coli B S typhimurium ETd5] O
sto] W23k o] 3+t a3E JEpAT sttt A
¢l CDE ZH7te] FEFol thste] AAufFe] el 3
7HlRs W dHEHE 0.1%0] FEAA BE \—Zﬂ"r
7t AEEA @it 28 ER CcD7 g gdoy S
o WS o QA WA 7F =S st &
#= Yephddeh & °4¥* Fote] A& o5 EFEAT
of gk CDe| Ftash= T571794 el ek CDe| &
T+EHE A7 3 F° -4 Oﬂ TAAEY ¥ & AR
I= ‘/]rE]r‘H ﬂ- ag]al zhzbe] ®Estaeoll tiske] kst
AAIRL S N A ul gl ol %7}3}9\;\% 0 1% §=
M= B. cereus w0l tiste] 7
YEMIR O™ S sphimurium BT Oﬂ EH‘?S}O% 7 e
< P aHE Jeplidd 22y SBE 5% EsEE F7t
at9E Wol= E coli T tiste] 78 B &+t
235 YN OY B, cereus AT} S typhimurium
FEAT] el e vl Are] JHaHE LR
th. Ogichor 5272 AFAol| &3VH Aspergillus niger,
A. flavus, Z2I3 A. fumigautus 38°)E°] sl SBE
0.6% == 7t2] (garr)dl F7bsted dFL7F A2jekal
< o o 1 logcfu/lg AAsom, & AFdx AMEH E
coli, S. typhimurium, 1213, B. cereus AdE°| U3}
Ueld gaadEo 9A JERsT

|

W] ff b7 Aol thete] HA Al ArEitg
A3} s}ehaktAI¢l CD9F SBE A Y Fol| 74zt Aot
Tt Z7FIEA o8 AtAEL] dtdo| Sl
S eI 2y ol e A2 wn] of 3HE 7t
dol A= A sl AlFE=E AA-S S nphimurium,
coli, 12 3L B. cereus BwTFE0) thale] YA ul Ly
ol A dAskaA et shstadA o] el Rt
A el ole} e A e &g HA S
£ AN Wn W 27 AlEe AASAY S48 F
43} 317] fsted o]} e AgA|EC] AHSE we] o]
59 Fgwadrt mig A vEhg 2oz FS5HEL

T3 sshaaAel CDE Wu] AR Fol 0.01%2]
C2 A71eIRE W 3718AE7E oF 1log cfulg ©]
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L2 F=9 CDE AEsiis w °F 0.7 log cfu/g ZF
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14028 F=F57} 1.86 log cfu/g Hadte AdS veh
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A gl AAFg T 2ol g nAES] F29A] 4

£ woteti. = 97 Ao F nAES AAS
Qsted HAAFTA A T AF 3eE A7 s
1 AEE detepglnh. 2T, CD, §2 SBE
W 2 7FsAel e AAIA Slsl AHER A

of mEtr] o5 A#AIES] o] vwH F43] 7t
= AT Jefiglon, ArEagool} SBo}t Bl
39S wl CD7F HA M FH ol 7P w2 F+t
= Jehidh =3 grgugdl CD, 3 SBE
g Foll Zt7F H7bE FErF F7HEA W] )
Aol thste] o]E A#AEe] FHo] Frsle
< JerIdth e ol ek d4e QoA AFS S
typhimurium, E. coli, 12]3L B. cereus ¥=d-5°l et
of Azl ol o|F AAMFA e} 3}8HttA S0
UePd gt Rt B velsth g wn] A o] 37
A T AFH Sl wE wn 2HF Alde] AAZA=
Mol AAE A A & AHEAS Wk 7P =2
32 etk 282 AL 8 $ AXE AR
e A SE7E Srlst® AR Aol 7t
AR eyt aers 8207 mu|d] Ad 1
o+ WHORE Al o AHdHHETGE E F
AFste] 37 Mg AlAskE 2o Boh fbdsia
22l We] &  9le o7 AlgHT)

N fof
o du XN &

ot L ¢

My Rt H
% o

i

¢

ko [0 N
o U 2

ZAre] 2
B ATE BYFAAEY S8 ALTY NAE 9
el e ®E EAAE Syl ol Fol1 A,
dnEd

LoBEA: e 49 & HEAE. FFNEALREL
|

2., 9, 38-54 (2010).

2. A2 mE o] 4 AFARE FET A A
433} A=A EFAREESA, 9, 16-37 (2010).

3. e, 254, oldf, v d: AVEE AR 2 9
A=Al W& WAa7] FAEA. A2 EFALRE S
2], 12, 230-234 (2005).

4. T4 0T ke GAS 53 A an et &

SAFAGFEABA, 9, 49-59 (2010).

5. Kim, S.H., Kim, K.P.,, Jang, S.S., Shin, E.M., Kim, M.J., Oh,
S., and Ryu, S.: Prevalence and toxigenic profiles of Bacillus
cereus isolated from dried red peppers, rice, and Sunsik in
Korea. J. Food Prot., 72, 578-582 (2009).

6. Park, Y.B., Kim, J.B., Shin, S.W., Kim, J.C., Cho, S.H., Lee,
B.K., Ahn, J., Kim, J.M., and Oh, D.H.: Prevalence, genetic
diversity, and antibiotic susceptibility of Bacillus cereus

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

strains isolated from rice and cereals collected in Korea. J.
Food Prot., 72, 612-617 (2009).

WP, 38, AN, Enlel, oAb w3} k)

o A2 At A 5 oldH T AHIAGRE
8+517], 10, 70-74 (2003)

L A7), A ea: mA el whe el Fust olshely 5

3. A=A E el A], 28, 959-964 (1996).

. AFLJeRERRAA  AFE BA AIZH. hitp:/www.mfds.go.

kr/e-stat/index.do. Accessed January 21, 2012.

AUF, ANE, W, 8], dss, A4 Al
vjo] M ESH Zeated G, A FAAtA
338+3]A), 26, 198-202 (2011).

Adebolu, T.T., and Oladimeji, S.A.: Antimicrobial activity of
leaf extracts of Ocimum gratissimum on selected diarrhea
causing bacteria in southwestern Nigeria. Afi: J. Biotechnol.,
4, 682-684 (2005)

A, oAl olAF, FalE, s AF W AES]
Aol e ArmEwaole] At gath S ES
Aot A sEs| x|, 22, 365-369 (2007).

Kim, K.S., Park, K.S., Kim, M.J., and Kim, S.Y.: Free phe-
nolic contents and their antioxidant activities of fresh and
fermented rice spent water. Food Sci. Biotechnol., 19, 1415-
1420 (2010).

AF o FHAA - AFHTEETA. (2012).

S, Fos, Rkl AU Fe] dA 2% FE B A
2 Sl wE mAE AA 23 A=A FIEIA,
21, 167-183 (2008).

o] -9, AR, A7IA, A1F: Listeria monocytogenes
o] &AM B3 AFREF F3 FF7IEAA 53
=], 16, 20-33 (1993).

Lee, S.Y., Chung, H.J., Shin, J.H., Dougherty, Richard, H.,
and Kang. D.H.: Survival and growth of foodborne patho-
gens during cooking and storage of oriental-style rice cakes.
J. Food Prot., 69, 3037-3042 (2006).

AAEl, A, v, s, el SR, 1A,
olitE, AW, AHG, AEE, A, o] a: 4G
2 Az @A PR 0dE 2Ab A=A
E3}8+3]x], 37, 287-293 (2005).

&3], A7), 7R o) s ag AErt AAE
o A2AE T A= st 5 FHol mA= I
=X A A58 #], 15, 769-773 (2008).

Ogiehor, 1.S., and Ikenebomeh, M.J.: Antimicrobial effects
of sodium benzoate on the growth, survival and aflatoxin

4L

production potential of some species of Aspergillus in garri
during storage. Pak. J. Nutr, 3, 300-303 (2004).

Wu, V.C.H., and Kim, B.C.: Effect of a simple chlorine dioxide
method for controlling five foodborne pathogens, yeasts and
molds on blueberries. Food Microbiology, 24, 794-800 (2007).
A3, Ard: dAFHNA ALF AAMZE A A
2 4%o) nAER T FFAFIYTEA, 32, 230-
237 (2003).

a9, Adu, AA, dAL: i) Ao w
2 ARt 9 vRE A 23 ddFseA, 23,
250-255 (2005).



