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Bacteriocidal Effect of Calcium oxide (CaO, Scallop-shell Powder) on
Natural Microflora and Pathogenic Bacteria in Sesame Leaf

Ji-Hye Yeon, Dong-Ha Lee', and Sang-Do Ha*

Department of Food Science and Technology + BET-Research Institute, Chung-Ang University
'Korea Food and Drug Administration

Bacteriocidal effect of calcium oxide (CaO, scallop shell powder) on reduction of microorganism in sesame leaf
was evaluated through comparison with chemical sanitizers such as chlorine, ethanol, and hydrogen peroxide.
CaO showed 0.55-1.49, 0.85-2.56, 0.16-1.08, 0.30-1.14, and 0.19-1.07 log,, CFU/g reductions of total aerobic
bacteria, total coliforms, Escherichia coli, Listeria monocytogenes, and Salmonella typhimurium, respectively,
indicating possible use of CaO as effective natural sanitizer.
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ALYGE oIAA el 2R 7EHoln; old

scallop shell®] FdE-& BB (CaCO, 1T, EMErol 700°C
oPdolA EAEEA HH CaO(¥s4, calcium oxide)E
3tx]=v ©] shell powder’} bacterial] thale] 733t AFeS
vehdohe A7t e BasElo] Ath(13-20). CaOE A3 -
AXF s ot FF AR AxA|, A3 FejE,
cement, EWNEA 5 teFst §52 ASEHAARH F7] o
A golaHAl BRIAE Faste] ekl "Hua A=A
THEFA el A=Y e EFolth2l).

£ A7 scallop shell powderdl CaO2] vlAES] vk A
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A|EANE Lolrr] st Ao EAjsts AddE F2
AF 5o disle CaOF H|E3 chlorine, ethanol, hydrogen
peroxide S3} 72 chemical sanitizerS ©]8-3}o] 2)&Eoj 2]
FHA o AaaseE dofllaxt skl o] glom, & A
AEA] scallop shell powder (CaQ)s ©]-43 AF4=A] 7|

ol 7l skt gt

EERTE

Ol
2

A715% el AujeA
dry-ice boxdll o} 4-7°CE -FA|8HEA]
53 5, Had TR 7R R9E AAS ¥
2912 Addte] E¥ 8710 "ol 4°C WALe] Hast
A BHE ool A AlA AEe sk

AU F EAske AAEFTS S8 Skl AUE 5¢¥
AhFEted 45mL 0.1% phosphate buffer2 &/4%+ & stomacher
(Elmex SH-II M, Tokyo, Japan)g ©|-8-3lo] 187+ #43}3 o}
& 0.1% phosphate buffers ©]-8-3te] 1084 & )Mt
g QikekE8A e zA87] £13] 8.0g2l NaCl, 0.2 g2

},

2 > ¥

o =
KCl, 1.15 g8 Na,HPO, - 7TH,0, 0.2 g2 KH,PO,E 1,000 mL2]
ZH59 = IN NaOHEZ A7} 5 pHE 728 24t
autoclaving®t ¥ ARE-3}93ch,

MBEFE

B Aol A8® #55 Escherichia coli ATCC 10536,
Listeria monocvtogenes ATCC 19112, 19113, 19115 mixture,
Salmonella typhimurium NO/NAE A1&-3l9 0t BE wigd A
#+-S typtic soy agar(TSA, Difco Laboratories, Detroit, MI,
USApiA] o]l dkalod 182441 7F BiFst &, 242 Wi o R 2
zF, 3aF wiFated ARE-EFATE

AL AEe 25 &2 28 AlH F HO, 3.6% 537

T

A & d5,RE 28 rinsedte] AAEH o, AR-HFE 200
ulE % JEFEc. 27| JAE5dre 42 E coli 428

log, L. monocytogenes 4.18 log, S. typhimurium 3.28 log&it}.
Tl EPACL elshd ahelel s HAATE = AN
(dipping)¥ A HEH(spot inoculation) 5°] AAF L F
7 RS oF gk slvh A A el Hlal A

T Hod
@5l A F4o] ¥y EFUA} A Aol 4

= e

%) e @o) Qi) EmlEe] #& HES F 2417k ol A
SEE R2E E coli O15T:HT Y 4= #asnz 483}
A ekl AAHo e ATFATLE 9101 24), Kwon F(22)
off EW HEF A= o

5 A7 AT Eg
3

=2 RS o H
of F& WEF T 8ONT A T PFT o] 9 riE
£ A7 s,

Chemical sanitizere| &F ¥ d74%s WY
Chemical sanitizerv= CaO(Surfcera, Tokyo, Japan), ethanol
(95%, Duksan, Korea), sodium hypochlorite(12%, Duksan,
Korea), hydrogen peroxide(50%, Ream, Belgium)& A}-8-3F51
4714 sanitizer?] TERZ 1671 A7 FA T (untreated,
UT), 54 R (water soaking, WT), CaO 0.05%(W/V), 0.1,
0.2%, ethanolET) 5%(V/V), 10, 15, 20%, chlorine(CL) 50

o1

A T AT 5] Ao

845

ppm(V/V), 100, 200, 300 ppm, hydrogen peroxide(HP) 0.5%
(VIV), 1.0, 2.0%7F H7FE20 e},

AAAEA ol5e] FHA FEe AMeAk] gt
2.2 o]Foix|x] T A OL} chlorineS EF-9 WAIE I#3)
< o AW o= 50-100 ppm AF2]S] HHE Kwon 5(22)°]
AMg-Eted 37 915F Fo|W, vl= Centers for Disease
Control and Prevention(CDC)4} Environmental Protection Agency
(EPAY®] 7Z9-= )79 A& 2doiA 50-200 ppm H4 &
g AST AL WD AT, P& B9 P e

& 2 pEegelt £ W agu o, B4
) UR £ FEu A A A AR Ay B

Aok HfFel 42 AT 5 ATh(10). Ethanol& 0-10%F
©]-€-3}3L, hydrogen peroxide®] Z$-E 1-35%2 FE2 AF
Ao AR EAE Ao m GEA UTi6).

A% NEB= 5g¥ 28, 1087 IR AF Aasisle
o, ol w2 AHzAE daasds vwslr] 918k control

5 33 wbgete] AFH 2E 2 nAEES] #9829
st 5] WS IUTh
OldE 24 dy

% 3 717d w(acrobic mesophilic bacteria)®} T - T(total

coliforms)2 7}7} tryptic soy agar(TSA, Difco Laboratories,
Detroit, MI, USA)9} Violet red bile agar (VRBA, Difco Lab-
oratories, Detroit, MI, USA)oll 2late] 243198 phosphate
buffer® 8143 2% A|E 2mLE petri-disho] 23523 & petri-
dish ¢l Zhzhe] wiA] 1520 mLE Fof 2 43& 3 37°C A
24-48A 7k WAL E coliv petrifilm™ E cofi count
(PEC, 3M Co, St. Louis, MN, USA)E o] &3t 37°CellA] 24-
48A17F wleFatih vl § 71EE 712 blue colonyWhs E.
coli Y422 7FF3} standard plates count(SPC)oll €] &}
colony-forming unit(CFUYg= WERNATE. L. monocytogenes=
modified oxford agar(Difco Laboratories, Detroit, MI, USA)E
o] &3l 43 spreadingdt - 30°CoNA 24-48A17F Wik 3
AEAR Fehrekel sk 2 e e oz Eejuel
s Adste] Spedll osf AEAar, S nphimurium
xylose lysine deoxycholate(XLD, Difco Laboratories, Detroit,
ML, USA)l 35°CollA] 20-24A17F vlloF & Amdlzte] 23 2<]
e R/ HlEs) B gebra Mg es e 4
24 ghg desle] SpCe ¢S] ul#] Sl FAE colonyE
Alg=sled CFU/g= vreRNglt).

SAN 24

A& A= log, colony forming unit(CFUYg= LFERAS)
o, SAS FAIAME ZZ3, version 8.01(26)°] 2 General
Linear Model(GLM) procedure®] Pdiff{p-value Differentiation)
option®l] ]3]l 478 least squre mean separation o] 23]
BAEer BE S §oldE p<0.05 Mol 4
Al =] AT,

2 0F

Chemical sanitizer2 0|23t MY & F= OMEESo| ARSI}
Aerobic mesophilic bacteria: A1l EAlsl= FZ 7)ol
3t CaO, chiloring(CL), ethanol(ET), hydrogen peroxide(HP)2]
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Table 1. Effects of sanitizers and disinfectants on the reduction
of aerobic mesophilic bacteria in sesame leaf by 2 and 10 min of

Table 2. Effects of sanitizers and disinfectants on the reduction
of total coliforms in sesame leaf by 2 and 10 min of treatment

treatment (unit: log,,CFU/g) (unit: log,,CFU/g)
Treatment . . Treatment
Sanitizers Concentration Sanitizers Concentration - -

2 min 10 min 2 min 10 min
uT - 5.56+0.01° 5.56+0.01° uT - 47840020  4.78£0.02°
WT - 5.524+0.01° 5.44+0.67° WT - 4.65+0.02° 4.40+0.02°

0.05% 5.01£0.02%  4.69+0.04 0.05% 3.93+0.01° 3.72£0.003¢

Ca0 0.1% 451£004°  421+0.04 CaO 0.1% 3.2940.03¢ 3.15£0.05°
0.2% 431+0.03"  4.07£0.03¢ 0.2% 2.49+0.03¢ 2.22+0.05

5% 5081002  4.9340.03 5% 4.19+0.05° 3.98 £0.02°

BT 10% 4724002  4.56+0.01 ET 10% 3.99+0.01°  3.84%0.01°
15% 4544005 426004 15% 3.74%+0.01° 3.5440.01°

20% 4354003  4.05+001¢ 20% 3.4940.03¢ 3.1240.03¢

50 ppm 4.95+0.06° 4.71£0.01°¢ 50 ppm 434+0.02 3.83+0.03°

CL 100 ppm 4584001  434+0.03° CL 100 ppm 3.94 10.03¢ 2.59+0.01°
200 ppm 42240.02" 3.98+0.01" 200 ppm 3.38+0.01° 255+0.01°

300 ppm 3.89+0.03' 3.79£0.05' 300 ppm 2.68 +0.02¢ 221+0.04

0.5% 495+025  4.68+0.03¢ 0.5% 4.45+0.02° 3.8940.02°

HP 1.0% 4.65+0.01% 4322004 HP 1.0% 3.984+0.01° 3.42+0.02°
2.0% 4244007  4.05+0.038 2.0% 3.62+0.04 3.07+0.02¢

*Means with the same letter in each column are not significantly
different at p <0.05.

UT: untreated, WT: water soaking, CaO: scallop shell powder, ET:
ethanol, CL: chlorine, HP: hydrogen peroxide.

A& 435 Table 1o vebdth AS 5564001
log,,CFU/gSl 271578 7HAAL A5L, WTZE 28, 108 A
Y& 4$ N F A4E 347 47 5524001, 5442067
log, CFU/RZ. 0.04, 0.12 log®] ZAEHAE e 22 3
28k o] & Aojo axadS & F USTh Nascimento &
(5] A5E water A5+ 0.8 log,CFU/g S5 AL
(6.94—6.19 log, CFU/)E B Zof Bls) AAAT AL 2
HE B

CaOE 7} FEHE 005 0.1, 02%S 28 AL o, A
Q= #7F ZhzF 501002, 4514004, 431£0.03 log,
CFUgem, 102 AL ol 27t 4692004, 421+
0.04, 4.07+£0.03 log, CFU/g= YER} o2 Me|&drs 2| 2
A&7 o Ak Sawai S(16)2] H7+ellA 0.1 g dm™ heated
scallop shell powder2] shredded cabbage M2 F3713dS
208 W9l 1log cycle, 059 1.0g dmolA 102 el 2log
cycle oAb ZHAAF AL, ascorbic acidE CL AME]e] H]ale] 27%
FEIA FAaAZen s 22 Ao wslel FA J
g vAA] e oz yepgrh AR ] AeE e
AFIE O AN HAKOR 2B A AEE A HE 5
8k 739-. 15% ethanol, 100 ppm chlorine, 1.0% hydrogen per-
oxide®} E37E HISFE oF 90% T AaTEE B9 0.1%7t 3
el Fel Aehe

Chlorine 50, 100, 200, 300 ppmS 2% 2P o, A F
#57F 7hzE 4954006, 4.58+001, 422+0.02, 3.89+0.03
log, CFU/go™, 108 AL ool 22 4714001, 434
+0.03, 3.9840.01, 3.79+0.05 log, CFU/gZ YUER} 1052 2]
L w o] ZAEHsE o Zok Chlorine®] 744-% T A
ek E 28 AP W Bt 108 HdS W &2

*Means with the same letter in each column are not significantly
different at p <0.05.

UT: untreated, WT: water soaking, CaO: scallop shell powder, ET:
ethanol, CL: chlorine, HP: hydrogen peroxide.

7o ZHom g FEYUFE ol 747E 2o, 200 ppm
bo] % ARg Al chlorine -2 WHAl7F U AA] 100 ppm
7F ARS- 7Fedt sEt FEHE AT Chlorine2 Al A4
AAEE A 7P 2 EAE AF 5 dAsks o)
colFH e} hHENo T AYst TR AMEo] ARE Aok

Ethanol 5, 10, 15, 20% 2% A& ul, 24Y 5 @7t
7}z 508+0.02, 472+ 0.02, 4.5410.05, 4.35+0.03 log, CFU/
glom, 108 IS o, 493+0.03, 456+0.01, 4.26+0.04,
4.05+0.01 log, CFU/gE YER} 22 s=ATE, o Mg
S AS At AL o 9 st 2805 e 29
O} ethanokZ 10% ©lHE AREsle Aol 4FolA A3E &
ol7] wjgel] AFast o Folx: I ol AREEE A
HEG gE7h A7) wEel] AEe] uh A Gl FAd g
a2 Q7] e 2 o)de] FEE AMEEe A AHs
2] grrha FhdEo} )

Hydrogen peroxideS 0.5, 1.0, 2.0% 2% X932 u), AY
Z 57F 7H2E 4954025, 4651001, 424+0.07 log,CFU/g
Rom, 107 MS woll= 217t 4.68+£0.03, 4.32£0.04, 4.05
+0.03 log, CFU/gZ “JERT)

CaO% 2% A & A$ CaO 0.05%= CL 50 ppm, HP
0.05%%} FAFSE A asE HAew, Ca0 0.1%E CL 100
ppm3}, CaO 02%+ ET 20%, CL 200 ppm, HP 2.0%%} -zt
FAREE A adE Holye Aog et

ol o>,

]

o]
o]
‘ﬁ_
el

e
o

Total coliforms: Ao Ex6ks tharwol 3t CaO, CL,
ET, HPY] A&zt 472 Table 20 YeERRIT ALS 478
+0.02 log, CFU/gY 7] 458 7R UAL, WTE 28,
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&-8-3t
108 XEle A A &
+0.02 log, CFUZ A ZAEHE YeR)A]
g AXNEFE o & F F2EAE VRl
CaOZ 7} FEEE 0.05%, 0.1%, 02%S 28 Az/3-g o,
z¥z} 3.93+0.01, 3.29+0.03, 2.49+0.03 log,,CFU/H o™, 105
AL ol zhzt 3.72+0.003, 3.15£0.05, 2224005
log,,CFU/gZ Ueht o2 Aeldrs #o aasdrt o 3
o @AKo R 2F Ar A& AHe £ A, CaOs
0.05%14 ET 10%, CL 100 ppm, HP 0.1% 78X} coliform
7288 S 1Atk Sawai 5(16)2] 0.5g dm™ heated scallop
shell powder?] shredded cabbage 2|4 tida-2 5% W
of YehA @gkon}, CL 200 ug dm o4& 02 log,CFU/g
2 Jepdd 271430 sl 0.1g dm™ shell powder$} CL
200 pg dmollA] Hlws) S wl Al Fsilovt CL ﬂfﬂ
o] B¢ iAol AEE Aoz yeh & AAELH 2
o] Ca0~ o] Zao] Boh o a3zl AR J&%
Ht}. EthanolE 5%, 10%, 15%, 20%S 28 A& o, A%
Z F4% 7Ht 4.19£0.05, 3.9910.01, 3.74+0.01, 3.49+0.03
log,(CFU/gRA 2™, 10 A23l& woll= 3.98+0.02, 3.8410.01,
3.54+0.01, 3.12+0.03 log, CFU/gZ YEFSTE Chlorine 50,
100, 200, 300 ppm 25 2L o, AL 5 e 242 434
+0.02, 3.94+0.03, 3.38+£0.01, 2.68+0.02 log,,CFU/gH 21,
108 A213E wole 242+ 3.83£0.03, 2.59+0.01, 2.55£0.01,
221£0.04 log, CFU/gE WESLTE Hydrogen peroxideE: 0.5%,
1.0%, 20%S5 2% AHede u, A F a5 27 445+
0.02, 3.98+0.01, 3.62£0.04 log, CFU/e2H, 108 AP
ol zhzb 3.89+0.02, 3.4210.02, 3.07+£0.02 log, CFU/g=
Vet oh2 ArAleh faber A Ee) AaE eI

A
IR

7} ZF2F 4.651+0.02, 4.40

)
= wskont @

E. coli: A ZA)31= E. colidll WIS+ CaO, CL, ET, HPS]
AaEd A3E Table 39 ERHIT A2 4291001
log, CFU/ge] 271 #5 7HAa AN WIE 2%, 108 A
g A AA F AR g47) 44 425+0.003, 4.22+0.003
log CFU/gZ A Z2gaE JephAe ke, e A
AgFE v & +F d4EHE YeRfiTh
CaOE 7} F=EZE 0.05%, 0.1%, 02%E 2% P& o,
R F F47t 242 4132001, 4.0220.01, 3.98+0.01 log,,
CFU/gd o, 108 AHd& wlele 77t 3.77+0.02, 3.58+
0.03, 3.21£0.06 log,,CFU/g= Weh} & TS, o A
e w9 24 g¥7F 9 Zich Ethanokd: 5, 10, 15, 20%
£ 28 AYIE ul, A F 757 27 42140003, 418+
0.01, 411£0.01, 401+0.01 log, CFU/gR 2™, 108 A&
o= 4.01£0.02, 3.91+001, 3.76+0.01, 3.52£0.03 log,
CFU/gE VERITE ChlorineS 50, 100, 200, 300 ppm 25 #12]

e o, AY 5 FF7F 47 4094001, 3.97+0.01, 390+
001 3.70£0.01 log,,CFU/g 2, 108 M2|d& wole 22
3.6940.02, 345+0.04, 3.12+0.06, 2.91£0.02 log, CFU/g=
B}y Hydrogen peroxideZ 0.5%, 1.0%, 2.0%5 2% A3l
< u, AQ F #47) ZhzF 4174001, 4.03£0.04, 3.93+0.01
log, CFU/eZ o™, 10% MEg& wjoll= 242} 3.8240.03, 3.57
£0.01, 3.40£0.02 log, CFU/g= WFEFSITE.

ol¢} zke A3} CaO 0.2%% CL 200 ppmol] 2=+t
A2FAE BYoH, Ca0? Tk FFE vAAR
1082 e u & 38 B E coli ol
7hol W& @37t & Zog dAHnh
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Table 3. Effects of sanitizers and disinfectants on the reduction
of E. coli in sesame leaf by 2 and 10 min of treatment
(unit: log,,CFU/g)

. Treatment
Sanitizers Concentration -

2 min 10 min
uT - 429+0.01° 429+0.01°
WT - 425+0.003"  42220.003°
Ca0 0.05% 413+£0.01%  3.77£0.02°

0.1% 4.02+0.01¢ 3.58+0.03°

0.2% 3.98+0.01" 3.2110.06"

ET 5% 421+0.003"°  4.01£0.02°
10% 418+£0.01*  3.914001°

15% 4114001 3.76£0.01%

20% 4014001  3.5240.03

CL 50 ppm 4.09+0.01"  3.6940.02¢
100 ppm 3.974+0.01"  3.45%0.04%

200 ppm 3.90£0.01 3.12+0.06"

300 ppm 3.70+0.01 2.91+0.02"

HP 0.5% 417+0.01%  3.8240.03¢
1.0% 4.03£0.04¢ 3.57+£0.01¢

2.0% 3.93+0.01 3.40£0.02¢

*!Means with the same letter in each column are not significantly
different at p <0.05.

UT: untreated, WT: water soaking, CaQ: scallop shell powder, ET:
ethanol, CL: chlorine, HP: hydrogen peroxide.

L. monocytogenes: Aol EAEE L monocytogenes® O
g CaO, CL, ET, HP] A&} Z3E Table 49 YR
ok A9 4.18+0.003 log, CFU/ge] 27| #45 73 AN
3LOWTE 28, 102 As Z¢ Ad 5 318 a7 742
4.134£0.02, 413+ 001 log, CFU/gZ 28olL} 108 IA|g A

-5

g7t 72& AAE B} ol L monocytogeness A7k
dAGel WTAE tsl] 23t WS Beltky ddtE )

Ca0 0.05, 0.1% 02%= 28 A2jge o, A & 77 &
z} 3.8840.03, 3.81+0.02, 3.58+0.04 log, CFU/ERC™, 105

A2 PS wols 247h 3.79£0.01, 3.56+0.03, 3.04£0.04 log,,
CFUg® Ueht & T=ds5, o e o w]

2877 ¥ Zic). Ethanol 5,
HH, 7w = 47 zhzk

10, 15, 20%S 2% A=
A bz} 4.09+0.01, 4.01+0.003, 3.82+0.01,
3.68+0.03 log, CFUR oM, 108 H2)de wol= 3.98+0.01,
3.8840.02, 3.64+0.03, 3.36%0.02 logCFUg=Z YERTL
Chlorine& 50, 100, 200, 300 ppm 2% =2g& o, AL =
@7t 2b2; 3.8540.03, 368+002 3481001, 3.08:£0.04
log,,CFU/g2m, 102 8L wjol= 22} 3.61+0.02, 3.40
+0.05, 2.99+0.01, 2.84+0.02 log,CFU/gZ UERdLh o=
Takeuchi 5-(26)21 CL 200 ppme] 22 g9} wljS=oA 10

B A A2olM 22 1317, 09-12 log, CFU/gS] & 2AE
FE Hl A FAF UERATE. Hydrogen peroxideE 0.5%,

1.0%, 2.0% 28 AL o, AL & 57 2 3.92£0.02,
3.8240.03, 3.60£0.05 log CFU/g ﬂov% 10% Hz)3e o
= 717} 3812002, 3.52£0.04, 3.13£0.04 log, CFU/gR Uhe}
wiTh

ole} 7+& A} L monocytogeness= CLATONA 7hd & +#
AEHE B CLo 7Hg oFgk o0& e, CaO2t HP
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Table 4. Effects of sanitizers and disinfectants on the reduction
of L. monocytogenes in sesame leaf by 2 and 10 min of treatment
(unit: log,,CFU/g)

Table 5. Effects of sanitizers and disinfectants on the reduction
of S. typhimurium in sesame leaf by 2 and 10 min of treatment
(unit: log,,CFU/g)

. . Treatment . . Treatment
Sanitizers Concentration - - Sanitizers Concentration - -
2 min 10 min 2 min 10 min
UT - 4.18+0.003*  4.1820.003* uT - 328+0.02° 3.28+0.02°
WT - 4.13+£0.02®  4.13+0.01° WT - 3244002 3.09+0.01°
Ca0O 0.05% 3.88+0.03¢  3.7940.01¢ 0.05% 3.09+0.01*  2.9940.01¢
0.1% 3.81+0.02°  3.56+0.03% Ca0 0.1% 298+0.02°  2.49+0.02¢
02% 3.58 +0.04¢ 3.04+0.040 0.2% 2.69+0.018 22110.06
5% 4.0940.01°  3.9840.01° 5% 3.12+£0.01°  3.05+0.02°
10% 401£0.003°  3.88£0.02¢ 10% 3.08+£0.01"  3.03£0.01%
ET . ET 0 P d
15% 3.821+0.01¢ 3.6410.03 15% 2.894+0.03%  2.9140.01
20% 3.68+0.03"  3.36+0.02" 20% 276+0.027 2661002
50 ppm 3.85+0.03%  3.61+0.02° 50 ppm 2914003 2804003
100 ppm 3.68+£0.02"  3.40%0.05" 100 ppm 274+0.01%  2.4440.02¢
CL X : CL h i
200 ppm 3.4840.01 2.9940.01 200 ppm 2.43+0.04 2.25+0.03
300 ppm 3.08£0.04"  2.84:+0.02% 300 ppm 2.17£0.05 1.95+0.05
0.5% 3.92+0.02¢  3.81+0.02+ 0.5% 295+0.01¢  2.810.05
HP 1.0% 3.824+0.03°  3.52£0.04¢ HP 1.0% 2.8440.01¢ 2.61£0.02
2.0% 3.60+0.05%  3.13+0.04 2.0% 249+0.02"  2.35+0.04"

**Means with the same letter in each column are not significantly
different at p <0.05.

UT: untreated, WT: water soaking, CaO: scallop shell powder, ET:
ethanol, CL: chlorine, HP: hydrogen peroxide.

Aol M= CLel vls) iz oez AANE aiAel o 7
H3eH, ETS ¥ 83t gle ZACE vehdth

S. gphimurium: AL SN = S pphimuriumol] W) F
CaO, CL, ET, HP®] 53 Z7E Table 5 eI A
92 328£0.02 log, CFU/S] 27| #+8 7KK UL WT
228, 108 A A9 A F 3 vt 77 324+
0.02, 3.09+0.01 log, CFU/gE 2% a|& A% =4 74 &
HE JeRiA e @ov o ARNTFE F AaEwE 2
Al vrebstct

Ca0% 0.05%, 0.1%, 02% 2% XS o, A T +57}
Z¥z} 3.09£0.01, 2.9810.02, 2.6910.01 log,,CFU/glom, 108
AL woll= 242k 2.99+0.01, 2.49+0.02, 2.21+0.06 log,,
CFU/g® Vet &7t 2578, o o IANSTE & 7
2837 9 Zdh Ca0 FEE G2 v o) IX T
TE 2 gAE B S pphimurium 73480 o AZFEsT)
& Zog AdEw, CL3 HPYHE & #HAaa)r & Aeg
Uebdt}, Ethanol 5, 10, 15, 20% 2% A3 o), Ad &
#+<77F ZHzE 3121001, 3.0810.01, 2.89+0.03, 2.76+0.02
log,(CFU/g oM, 108 AlgS wolle 3.05+0.02, 3.03£0.01,
2914001, 2.66+0.02 log, CFU/gE YEFTE Chlorines 50,
100, 200, 300 ppm 2% AHIES o, A F #F57F 47 291
+0.03, 2741001, 2741001, 2.17£0.05 log,,CFU/g 2™,
105 22 doll= 22F 2.8040.03, 2.44+0.02, 2.25+0.03,
1.95£0.05 log,,CFU/gZ WENITE Hydrogen peroxideE 0.5%,
1.0%, 2.0% 2% A2qs o, AL F #57F 22 2.9520.01,
2.8410.01, 2.49+0.02 log, CFUgRL™, 108 AL wjol
£ 2zt 2.81+0.05, 2.61+£0.02, 235+0.04 log, CFU/gZ “1E}F
st

i

-

“IMeans with the same letter in each column are not significantly
different at p < 0.05.

UT: untreated, WT: water soaking, CaO: scallop shell powder, ET:
ethanol, CL: chlorine, HP: hydrogen peroxide.

o|¢} o] CaO¢] HA%EAE Hrishr] $ske] ol
A1 32 A}8-EE chlorine, ethanol, hydrogen peroxide &3t %
< F92 chemical sanitizer®} H]@ste] Bolth o A3 CaO=

2 chemical sanitizers} 7o} A& Fo| ZAst= mgE<
AL A gE Fsioy B A7 Sz g8 HA A
AAEAR] CaO7} 318HA] FAAEFS AT 4 Y= sanitizer
7t E 4 Jokal deE

2 o

H AdM e AR AaAEAd Caort A F
EAE e AAdE, E coli, L. monocytogenes, S. typhimurium
o X M asts LolE UL chlorine, ethanol, hydrogen
peroxide 53 7+ 9 chemical sanitizer?} B|n8}3T} CaO
TEE(0.05-02%), A7HEHQ2-108) H2de o 231487
S 0.55-149 log,CFU/g, tIA##S 085256 log,CFUlg, E.
coliv= 0.16-1.08 log,,CFU/g, L. monocytogenes= 0.30-1.14
log,,CFU/g, S. nyphimurium2- 0.19-1.07 log,CFU/gd] A&
Helom, 53] 02% 4= d¥tH oz AMEE= 100 ppme]
chlorine, 20% ©Ju]€] ethanol, 1%2] hydrogen peroxideTHg -
T AAEAE Bk E Ao wE) CaOe 712 3t
A AAE AT F de 22 ALY dFaEAE

o
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