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Minimization of Hazard Management and Process Standization
for the Safety Salted-cabbage Production

Jin Hee Kim

Department of Food Science and Technology,
Graduate School,
Pukyoung National University

Abstract

This ' research aimed to investigate the quality of conventional
salted cabbages. Here, we studied the general characteristics and
microbiological aspects of purchased salted cabbage samples from 15
companies.. The purchased salted cabbages used a sun-dried salt, but
two samples used a mixture of sun-dried salt and+processed salt. There
were 4 times of washing; 3 steps-of, washing after automatic washing,
and 3 steps of washing after-bubble washing as washing methods for
the salted cabbages and ground water was used as the washing water.
Also, three samples received Hazard Analysis and Critical Control
Points (HACCP) certification. The salt contained in the purchased
salted cabbages ranged from 0.5% to 2.0%, representing low salted
cabbages. The pH of the purchased salted cabbages ranged from 5.32
to 6.47, and hardness ranged from 1,997 g to 3,665 g. Rewashing was

necessary before using some salted cabbages due to foreign materials



such as insects, soil, etc. Total bacterial counts of the purchased salted
cabbages ranged from 3.36 log to 6.06 log and coliform bacteria ranged
from below 1 log to 6.05 log, whereas other pathogens were not
detected. Salted cabbage products purchased from different companies
at 4 different districts in South Korea were detected in this study.
Cabbage and salt are the main materials for salted cabbage
manufacture. The results of general bacteria contaminated in the
samples were 1.4x10°, 6.4x10°, 1.7x10°, 3.6x10" CFU/g in cabbage
and 2.7x10° CFU/g.in salt, respectively. The results of coliforms were
detected as 2.4x10* CFU/g, and there was no Escherichia coli in any
sample. Staphylococcus aureus was' detected in cabbage" as 9.9x107,
8.0><101, and  3.0x10° CFU/g, Bacillus cereus was also found in
cabbage as 4.1x10° and 1.0x10' CEU/g. Total bacterial counts ranged
from 1.4x10'~4.4x10° CFU/g were detected in salting solution, from
1.5x10*~1:2x10° * CFU/g.. in dehydrated salted-cabbage, from
9.4x10°~1.3x10° CFU/g in minced salted-cabbage. The results of E.
coli in samples from different companies were different from one to
another. The results of the contamination of S. aureus and B. cereus
showed positive in salting solution and dehydrated salted-cabbage at a
portion of companies. Vibrio paraheamolyticus was detected in salting
solution.  During the manufacture processing of Kimchi,
microorganisms were detected in cabbages salted in different
concentrations of salt solution at 8%, 10%, 12% and 15% for 5 ~ 20
hours. As the results, 3.5x10°~1.7x10° CFU/g, 3.4x10°~2.5x10°
CFU/g, 5.4x10°~2.3x10° CFU/g, 4.0x10°~2.3x10° CFU/g were



detected for E. coli in samples at different treatment conditions. 1.9~
4.1x10* CFU/g, 4.1x10°~2.8x10* CFU/g, 1.5~7.9x10° CFU/g, 2.2~
6.7x10" CFU/g were detected for S. aureus in samples at different
treatment conditions. Salmonella typhimurium was detected in salted
cabbage with various salt concentration after salting for 5 hrs, the result
ranged from 2.5x10° to 3.9x10° CFU/g, and change of microorganism
was the smallest in salted cabbage under the concentration of salting
solution at 10% for I15hours. The cabbage salted in 10% salting
solution for 15 hours were washed with water for.2 and 3 times, with
chlorine for 3 times, and with acetic acid for 3 times. E. coli was
detected in the samples washed with water for 2 and 3 times, washed
with chlorine for 3 times. The contamination of S. aureus was 3.1x10°
CFU/g in the samples washed with water for 2 times, 5.7x10° CFU/g
in the samples washed with acetic acid for 3times, 3.6x10° CFU/g in
the samples washed with water for 3 times and same amount in the
samples washed with chlorine for 3 times. According to the results, the
contamination of S aureus was 5.6x10° CFU/g lower in samples
washed with chlorine and acetic acid than that in samples washed with
water. In case of S. typhimurium, it has been detected in samples
washed with water and chlorine, 3.0x10' CFU/g as the lowest
concentration among all the samples was measured in the samples
washed with acetic acid for 3 times. This research aimed to investigate
the quality of conventional salted cabbages. Here, we studied the
general characteristics and microbiological aspects of purchased salted

cabbage samples from 15 companies. The purchased salted cabbages
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used a sun-dried salt, but two samples used a mixture of sun-dried salt
and processed salt. There were 4 times of washing, 3 steps of washing
after automatic washing, and 3 steps of washing after bubble washing
as washing methods for the salted cabbages and ground water was used
as the washing water. Also, three samples received HACCP
certification. The salt contained in the purchased salted cabbages
ranged from 0.5% to 2.0%, representing low salted cabbages. The pH
of the purchased salted cabbages ranged from 5.32 to 6.47, and
hardness ranged from 1,997 g to 3,665 Re-washing was necessary
before using some salted cabbages due to foreign materials such as
insects, soil; etc. Total bacterial counts of the purchased salted cabbages
ranged from 3.36 log to 6.06 log and Coliform bacteria ranged from

below 1 log to 6.05 log, whereas other pathogens were not detected.
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Fig. 1. Preparation Process of salted-cabbage in a small enterprise which is located in Kyungsang province.
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6.3 Staphylococcus aureus

ANF 25 g ¥ 25 mLE F3dHY 225 mLe 10% NaClg #
7}8k TSB (Tryptic Soy Broth)¥l A (Difco, USA)°| 7}3F & 35
~37ColA 16 hr & WAt S8 S Mannitol salt
agar with egg york agar (Difco, USA)el| HE3sked 37TelA
16~24 hr wjFstSlct. wlFZ2 3} Mannitol salt agar with egg
york agar o &4 =F7% HHg(MYEEs)S HEla SR
Zersk w3 ke OFA] Yo
gt #7 wdd FI3efRIAe] eSS nutrient agar (Difco,

USA)ell &A 3

A
SEA T o 7)o gl R Aol Fgtol Al 24 B+ nutrient agar©ll

A =g MG Aol S AT skel 37Tl M gskalet. i
F F 3,6, 24 hre] 7} ARt §ao) frE WAt of A

=
=
coagulase ¥HOo = d3lom o]y} o] sQlE A2 FPom

A 5let.

6.4 Salmonella typhimurium

Ale AA= BHe= A 1 mle <

=X

o A1) %] Q1

_10_



Selenite F #l#] 10 mLol A F3Fe] 35TCelA 24 hr S ¥l 3
ATt FvE AANS BEyg wjAel MacConkey agar (Difco,
USA)oll =sle] 35TCoA 24 hr vjkste] F2e] f9 H] &3]
o HeS Felsiinh. #E8 iAol A oAlEH= HeEgs A
3l Nutrient agar (Difco, USA)ol o]2l&le] 35Tl A 24 hr uf
Fe 5 FE 7S 2HANHA wEt AAEke] HA A3 1
G TS B35t vl YE = TSI (Triple Sugar Iron)agar
(Difco, USA)oll HA}pol2lska 35Tl 24 hr wj%ste] Y&+
S AT S AR EelEA gon, I EFde 2
of HjA|Ho) F o7 Walal, JlaS HAste] wjA] H A=
o

gAY, F3riE BASY] HAkgk A A7 A2
)

ol
20

ol

u
ey

6.5 E. coli O157:H7

FaAoR AFHE FA 25 goll FHE A1 modified
EC (Difco, USA) wjA el 7bgk 9= 135CellA 24 hr St vl &3}
t}, Zouf kel S MacConkey Sorbitol agar (Difco, USA)o| #
18213 v Fslltl. SorbitolS #3854 &
FARES FHsle] EMB (Eosin Methylene Blue)agar (Difco,
USA) o HE3ke] 35ColA 24 hr mj¥star, 59 554 %
go] ey ek XS AT EMB agarol A =4
o] &4 FHS Rolx= S nutrient agardl]l 74 35T A

24 hr W ¥ JHESAETAAS SQlsta A d s &3

of\
of
ol
&
w
a
@)
=
>



o ez Bl sAHE 2 0157 FEAHS AREste] 9
3]

4& 243k, 01670 #ele e H7 A IAAL 3gick

6.6 Listeria monocytogenes

FaHos AQHS HA 25 gol LEB (Listeria Entrichment
Broth)#l#] (Difco, USA) 225 mLE & s}ste] e AHzhEet
239 A S WEd 1 mLE FHSEY Fraser listeria broth
10 mLoll HFE3te] 30ColA 24 hr 23 S wgstdLh 23k 5
NS Hyd HES o889 Oxford agar (Difco, USA)ol| =
@ato] 30CoM 24 hr ] o Adgete] Sy o &
0.6% vyeast extractZ} :8% Tryptic Soy agar (Difco, USA)<l
HAFstel 30Tl 24~38 hr ujQFekaitt. Lebed A 9 sk
reto] ElE™H hemolysis, motility, catalase, CAMP test®}
mannitol, rhamnose, xylose®] Wi A|dS A A3 B
—hemolysisE YWERNIL ~catalase %A, motility %A S LERU
CAMP testZ3} Staphlyvococcus aureus®l ] %A, Rhodococcus
equiel A S 2 YeElY+= sAlo WE3 Ad Z3 mannitol
H) &3, rhanmnose &3, xylose H|&E3je Ay=E HA H$

Listeria monocytogenes ¥ 0.2 A3} T},

6.7 Bacillus cereus
A7 25 ¢ EF 25 mLE FHole] 225 mLe A4k
of 7}ste] A3t AlgS MYP (Mannitol Egg Yolk

ot

A ol
-1

_12_



Polymyxin) agar (Difco, USA)ol AE3ste] 30T A 24 hr vj<F

0
shoinh WY F EHE 89 2= PEA Pee AEs. o

B-hemolysis, @7]vlF A] TEY o]& S A3}sA S 2 A]

sheiet.

6.8 Yersinia enterocolitica

AR® 26g HEi= 25 mLE F ok 226 mLe PSBB (Peptone
Sorbitol Bile Broth) ®]A (Difeco, USA) o 7}3F & 10Tl A
10 days #igstich Sl g 0.1 mLE 0.5% KOH7}
0.5% A1 mLel 7hef 5 sec b Aoty o &=
MacConkey agart: CIN. (Cefsulodin, Irgasan, Novobiocin) Hf
A (Difco, USA)el Z4FFske] 30Tl 24 hr sl

w
ﬂ
@)
=
>
Mo
offl
oX,
>
ot
S,
-
=
@
&
o
2.
=
[eb)
&
@
>
o
ol
o
ol
ol
S
2
-
R=)
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citrate &40l 1#ESA Y uf FAH o= A}

6.9 Vibrio parahaemolyticus

Alm 25 g B 25 mLE FH3ste] 225 mL9 peptone water
10 mLol 7}gk = 35ColA 18~24 hr T+ widatqich. Sl
%FolS- TCBS (Thiosulfate Citrate Bile salt Sucrose) agar
(Difco, USA)l H&3ste] 35TCAA 18~24 hr ¥l & #A7H 2~
4 mmel A5 MHEa Fetel diste] FAAFS AAS)
At Eeuigd BEaAgde]l =S TSI agar, LIMHIA,
nutrient agardl] 2z} HF3 $.35CoA A 18~24 “hr w3
o Fadl Bl e = TSI agaroll A AREE-7F A A 355 = A,
b= WA, 7 R AT BlEEl, Sstaea vAA, LIMEA
X lysine = decarboxylase %A, Indole XA, 54 A,
OxidaseAld Fdolth. S AlgolA AAnpg o= FHd9d H4&
0, 3, 8, 10% NaCl2 7}3t peptone water®l] 23t WAAAH,
VP Al¥, mannitol o142 A (1% mannitol #7}), arginine %
ornithine &A1& (1% arginine %+ 1% ornithine 7},
ONPGAI @S Arlgtt ZedvBges 0, 10% NaCls 7+e
peptoneFol A &S &4 3 8% NaClS 7}3} peptone water©l
A S A, VP 34, whYEol A AF A A, ornithine -3

%4, arginine ¥3 S4, ONPG A8 &4, 3% NaCle 7}

;!

nutrient broth, 42ColA] &5 ok o]t}
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6.10 Clostridium perfringens

A& 1 mLE cooked meat medium®] wjx| HF3sle] 37T
A 18~24 hr €7]ule sttt Kanamycing 200 pg/mlLe &
Lw 7keh @ 7 CWRHH g SRl o] St v gels sk
35ColA 18~24 hr &7|F 3 A3} x| dolx

glucose, lactose, inositol, raffinoseS 1% 7}t 4%F9 GAM
G g Wkl xe] %7 37CelA 3 days Hi¥ ¥ BTB-MR

rlo

Aol A 37ColA 1~2 dayszt i
ste] FA Y FHE - H&3A ). glucose; lactose, inositold}
et T dol-gle s FQlst¥ lecithinase
AAAES st o] E3E TSC agarell FHE3ske] 35Tel
mm®] EFHEE &S VA $3

=
Q
=
=
o
w
@
y
A

6.11 Campylobacter jejuni
Ag 25 g B 25 mLE FHeto YA =3 1o] 37t

HUNTH]=] 100 mLel ¥i1 #23kst & 35T A 4~5 hr &<t
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5712 (5% O, 10% COz, 85% NOo & 1z F+ akich. 14}
S % cefoperazone £9(0.8 g/100 mL) 0.4 mLE H7}slar
42°C oA 24~48 hr ME7|H 0 R 22k Ft Wt St
olS modified campy blood free agar H+= Abeyta-Hunt
agaroll Z+Z} HE3dte] 42CoA] 24~48 hr v E 7|2 o0& ¢k
A wleE sF9ith. Modified campy blood free agar’dolA ¥

L BFHS FHRA BERE A4 B F3F 4, Abeyta

HR

—

A
Hunt agardol A FA748 F= fgo dEste] FAAES ¥A
o4& Abeyta-Hunt agarel %3 gskel wlgstoch. W
Hes FHoto, SAloF T fdxldAndow HAGAY e
e GAete) X AT BkS whE & dgiu]|gA 10 mL A4
of 2W&9] crystal violetS &gk M-S o] &3, AnAFAY
o= Zolm ol thsle] catalase B oxidase Y¥AYS Fol &
gkolel o] tisle], hippuratess] WA, Fst4A HAA,
nalidixic acid #5743, cephalothin WA, 25CelA v AL 42T
N ASste= A T AsESA FS Skl

o

6.12 Air-borne bacteria
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WAE skl ekl dBlg B AEHPAE st 4
borne bacteria®] =4 YA AA] 5 min ¥4 &

35TCelA 48 hr, X+ 25TlA 3 days w3 o F44

AsE5d =S $% PCR ARE A159 dAdge AR 26 ¢
o] z} #¥ MeujA] 225 mLE AF&3F] stomacher® 1 min
7CollA 4~16-hr BHj ¥ 5 1,000 wE 1.7 mL
T FHltr M FuEAMdE 7ol 5 min d4] Eefste
PA

AN
NSNS WA T EH 75T 160 wlE AUVsle] vortex® zZH

()
b
ol
20
&
w

E3tsta 95T E9lA 20 min FEE 4o dEX s
ot A AAF s, 12,000 rpmolA 10 min KAE2] 3 A+

95 PCRol A-&&kSith.

A =2 Bac. cereus, Cl-perfringens, E. coli O157:H7,
List. monocytogenes, Sal. typhimurium Staph. aureus % Vib.
parahaemolyticus ¢ A b= AXE]¥l DNA F=d9] A= 4
Wt ZF A= A% (Primer 2 ul, X2 SYBR Green I Premix
2X taq 6 w)E =33 3 micro chipdll 6 wE 31 PCR
(TMC-1000, Samsung, Korea)S o] &35l HAAEALS AASHA

ot} A= FAAHELES Table 19F 24t}
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Table 1. Gene sites of pathogens detected with PCR method

Pathogen Detected - Gene Sites

Bacillus cereus Bce T (enteroxin)

Clostridium perfringense a toxin gene

Escherichia coli O157:H7 Shiga-like toxin (Verotoxin)

Listeria monocytogenes P60 protein (iap) (invasion associative protein)
Salmonella sp. Inv A (invasion protein A)

Staphylococcus aureus FemA (urealyticum methicillin resistance protein)
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B 2 dduFS ™S FHste AEAI(S-28E, Atago
Co., Japan)E o]&3le 43t Salt (0~28%)HH= ERNS

g @ Aw @ 47 33 0E 549 5 AEgow s

)
Al

o digh 4= SHL A0.A.CH(2000) ©]ste] AlF-&
10 mLE 100 mL 4tzEets=el Asts] - Fstal, 0.1%
penolphthalein A A]2Fo &2 3}o] 0.1N NaOH= pH 8.37}#] AA
3 of2 olm AuW|HE S lactic acidoz $H2tsle] AbEEH, A
59 zH2t 33 vHE SA4% ¥ HaHoE v ith

Alg9 dAFS Fke]  pH meter. (Orion 3 Star, Thermo
Electron Co., USA)E AF&3lod 5 Ao, 3t Alg F Zh7)

.
38 W% 4@ F FEgew et

7.4 Rheometers ©|-&3 HAYwFY ZA7 &4

Al AdufFo] EAS =437 93] Rheometer (T1-XT2,
SMS Co., UK)E A}F&38le] masticability test® 2AIsIAh =
Al d]luf o] AREFig, 2)S FEbA 42 Al (2.0 an X

2.0 cm X 0.5 cm) & €&2eIFS w dojA = force distance
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curveZH-H texture profileS At=3slo] A& S YeERAT. 3
A& o Z+zh 33 vbE =Aslo] PHHEX 2 TA5Y 0™ Table 2

3} e 264 =A4a%T)

8. RER 14
8.1 Al@& M ZA

NAAZ A A= 30~100 g= Hle]Ad FH3te] 10% =
ASUEFEN T 10% Frez FIlkstal o]E 500~1000
mLe] SHAZ ek %7|al olo] 15% FAAL&d 5 mL, 43}
YEE ¢ 80.g 2 AgE5A s AEs vkt F 0 AFE ER
150~200 mLZ &3t} o= .|
Fae mE oF 10 mLe £=& 54 500 mLE FH3to A1E
o2 3%tk uA A5 AF AEE ZA AAY ZolA
o] ghFel whe} 30~100 g= F ot & 50~100 mLE 7}
sto] Z A & AR} T A AlFdgAez )
A tt.

o
1%

=
N
1l
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Table 2. Analytical Condition for rheological analysis of salted-cabbage.

Pre. test speed 3.0 mm/s
Test speed 1.0 mm/s
Post test speed 3.0 mm/s
Rupture test dist 1.0 mm
Distance 3.0 mm
Force 100.0 g
Time 3.0 _sec
n=3
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Fig. 2. The photograph of cutting region of salted-cabbage for rheological
analysis.
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2 A1 dEHE e WA 23 o=

o FHAY. E T2 T8 A dEHEE ] 2§ 10%
= S 7bete] 200 mLE vk g3t EE

50 mL9} 2N @4k 10.6 mLE E§38ta 25 7ste] 200 mLZ
3tk 2 mLe S Jbete] 20 mLE da F EEo] 4e &
N 10 mollA 2 BEES SAEQ 230 m, 265 mm EE
308 mn F-o ZF Sl FFEE SASEL AlRAdA ¢
e FFEES A(230), A(265) EE AB08)E 1 FF-g oA
AL EFEES As(230), AS(265) T As(308)2 33Tt thz

i
E
i

o 9o 1ol B 9% EFT A MG Hth AR F nEm
7 gsom A% el 24 nege] gk o Ad
o Fatelvt

AW i A(230) 1 1
Benzoic acid(g/kg) = 10><m><§>< AANAAZ ()

. . A(265) 1 1
b d = XX — -
Sorbic aci 10 A5 (265) X 5 X e iH-ZA%E(g)
Dehydroxzyacetic acid = 10X MX l>< 1
yarory As(308) 7 27 HAANHZE(g)
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T oAl &71a, 2% deHER 2dduriE & A,
AL A Feheae] el P FE5A oH 27 oF 10 mL
= 2 w7 SEA7|IL o]F 50 mLe] EeaTe HA T A

2

| A8

r

Ze2as 3 &7 dHEs Z Aa, A2 9
A cHER A FEFAM CHEE SUAA o 5 mL
2 shal F71E Este oH=2g g Hua

SFUEFEN 2 mL, = 3 mL 2 WS FHE ¥1, &7
715 29 156 min 28§ A3H. oA7H d2 BadS a4z
7ol &7 e B2 Eeads 2 4 < 2
Zuj7) o] ool E&.7bste] @HE 50 mLE b $d

T 7)ol sepE Al /b @A EE ) 50 mLE F S
10% 94 5 mL B QSHES 5.gS 7hste] olHZ 20 mLE 1
3, oA ZF 16 mL= 23] EE9] 49 FE5HL dHEFE NS
ES

palzuy) G FAA eI

2 =8 S8 A JdHEE 4y BUa 10% dAroes =3}
3t =2 AFHS 50 mLE 19t o]l59 72t 10 mLE W&
Zyzbo]| kM 2 mL ¥ E& 7}ste] 20 mLE &

al
3 A Bl Me F oo 2 10 mold S5 255 m B
a7 =

[*]

o Fuvbgeld FYTRE SYshu APselN A FY
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A(255)% slal FEFEMNA A& FTHAEE As(255)= 3kt

o A T HER

>
O
gl
(ot
%
ot
L
tlo
¥

) ] A(255) 1 1
gl 22 x| o} A EEA} = Aolore) N o
b A b2 At (g/kg) = 10X As(255) 2 " FAADZ(g)

9. B2 A &4

AZvtEIaHHE oAfA Y FoA 40 mol-3to dIdE F&

ARE A-AiHore dAe . B3 S22 A=
2 g5 Yil 2 50~70 mLE ¥tk 7] 60% HAF 20 mL&
G, oFslA 7FEsle] AdE3E whgo] Eud 98% 3HAS 5 mL

o
ge F, vl Zsl Ahdskgich Rl el Hw AN 2~
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3 mLAS F7SHA wde] ¢ w A4A sh

[e=]
=
M ER T Ryd o] HS © Ea)y

X
Oft

o, 287 8 AL 3% dArgdor 100 mLE A&
t}. =43 AAS VARIO 6FL (Analytic jena AG, Ger)S ©]
tel A2 F3F =g ow sQlth Gaste CoHy/air, MU =2

‘Zl‘
],

&

Oft
38

Oft

L

]+ 10 mm-Brenners&, 342 single beamo.2 &,

HAHFE CdE 3.0 mA, PbE 5.0 mA ©]$lth. Standard 9L 3%

N

1,

AA &N stock solutione Pbet Cd 108915 1000 ppm X%
=& NS 1008 3]st 10 ppmeE K] SAsta AFdS
Zd st 5 A&l S H S oS sl AL
11. 75 24
11.1 =

A& 8

S A HAAY Aot A § 100 g/ 2ot
Aol &7]o] gal-olol olAlE 200 mLE % 3l

dAgE F (Aol Ex YA &=t vl 9 X|(sharkskin
papen)E Zi 12 e FAY Zwjr]el Flofx} stef 500 mL
o] 7FerZ g}~ (Suction flask)ell 2031 o] w oJ#+= 1 min¢t
of mpAaL ARgEtE AFAIE B AA WEEES AT flst
of ANEE oHsty] Ao oHAlEoz A2 5 ARRSIITE o 4 9
G& 713 o] N F 80 mLE FH3 1 Lo EHZu 7]
of &71aL o]e] Alfrel®l 100 mL % dichloromethane 100 mL

2 93 1 min A8l E5] Ae F ARG 32 Tl

O
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SHAE 22 mel Aol 40~50 mLe AFoEl Ei FAS
Yo BN S 29 dole] 10 mAE HA &
A% F 2 90l 29 dolel 1 mAE HA TEFIYEFS ¥

o4 6% e T AFE Ei 6% e T4 sake] Tl

200 mLE 5 mL/min® &%E2 fE3te] @i 875 v &
15% o9 /i Mfold- Ee 16% o2 i kel E39

200 mLE 5 mL/min® £E2 =8t Btk A £7]E v}

It §_ 50% oﬂEﬂ '6]-0 /H_ﬁ.oﬂaﬂ = 50% oﬂEﬂ 6]—0 —sﬂ/\Lg] g@

ok R 7 BAG ok & Aol 9 e

A
% mpad Aol 4AIE Bakgin.

11.3 A|gZF}
AZE (Packed column)olls D AANGAZ 7fAg2vE g
Azr&EH W (AW-DMCS), AZXREHGAW-DMCS) ¥

PN

oo ol

[
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712~3% Q (60~80 mesh, 80~100 mesh)7} 9lom A A}l
2+100% Methyl siloxane, 50% Phenyl 50% Methyl siloxane,
50% Cyanopropylphenyl 50% Methyl siloxane, 2% DEGS
(Stabilized)E& 3~5%%Z U3 FHoZ A FL 2~5 m=E Ho|=
100~200 cm®] fe]@olojof v}, 7Qdetez2yd2 0.2~0.32 &
= 0.53 m9] HAES 7HAE 30 me Ak fEl A ANt ol

34

-

-

TS 3}stA ASEA| 7] AV == Cross link S8 3H

Ao Btk AWSA FYR L ABAY exE 27 200,
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Table 3. Districtive distribution of purchased salted cabbage samples

Districts No “of samples
Gyeonggi-do 2
Chungcheong-do 2
Gangwon-do 2
Jella-do )
Gyungsang-do 4
Sum 15
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Table 4. Visiting Company Place and Analysis of HACCP in
Company about Salt Cabbage

» gégx%i R ] =R ol &
1% =5 9+1%3},
1 | TEDTDT e gy Iatles Ares b | e 3mm
18~20T 13~923C 24+4hr sus Smm
A% 3] 4=:33 o
xﬂléfokzg.fg.zﬂ%/so% §12~15%, 8~18T, Fe 3mm

2 e 16~24hr, 39~12%, ]

A A 2k2 =52 10~187C, 14~22hr M4 Smm
A4 2 1000kg : :
H1% 232 o) 6~12%, 16~50hr Fe 5mm

3 100L/%2~4% 4~93C o8l 6mm

*oA A H & d4 -
4 | 20C 80% BEEREN 6~7%, 12~ 23hr Fe 2mm
11~14C65% | 33F A% f2s-14C sus 4mm
g2, a1t
5 A 2A6~13TC Al ] 2 E500kgo] 3f Fe 3mm
dYA8~13T Al 245k % 600L°] % sus bmm
220 A 74 1086] 4
4 8~13% Fe 3mm
6 s I £F 19 347 6hr, E27] 12hf | sus 5mm
3¢k A5 A 2
40L/%E 2%-o] 4+
. 307} o] 8}/ =
19 544
30cmo] A 43t 23]
=523
. 11+1% & 2 ;

8 (115:2285) A, 53 of 1%3, 13£1%% Sjsjgl;lm
AT L E13~23T :
24+ 4hr
3 12~16%,
18~24hr, F& 5~8%, | L

9 |21C 508 SEAH 308 40~72hr15%C,

E11+1%, 20~48hr, sus Smm
310+1%, 16~22hr
5~6%

10 H17] 6~8% Fe 3mm

sus bmm

A7) 15~18%

HEYA: 20099 39 ~ 84
1

- d8 ¥R/AA2A/AH2A/ALRZ/1EBAT
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3
~ 5%= Ao A4S AEE ARvE AdeE YERR
Ut pHe #HA 5.32004 _Ad 6.47= BT, A=k Al
9] pHet= AR dAE = 5 AAHh

B4 AA 1,997 ~ AW 3,665 glert = HEFHATE 3,500

glai ©) WE 274 (AFEL viFe] Aalo] A3 5 o} i
=

a7 AYS dok s AFE gk wa g Solgs dud
AoulFt Z7b etk e Aol @ gl glo]
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Fo] AubAFE HA 3.37~HY 6.05 loge] EEZ YERA L
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Fig. 3. Different in distribution of salted-cabbages which made by small enterprises.
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Table 5. Qualitative results of purchased salted cabbages

Content Salt H Texture Size
Sarmie 0~28%) (g/cr) (cmxcmxcm)

A 1.0 647 3322 12x20%6

B 1.8 537 2782 10%20x8

C 0.7 600 3210  10x17x5.5

D 14 547 3094 11.5%x21.5%7.5
E 0.7 587 3158 9.5x19x7

F 1.0 571W. 3158 9XI7X7.5

G 0.8 580 3056  12x22x8

H 0.6 6.16° 3665  9x17%6.6

I 0.5 592 1997 8x21%6

] 0.9 585 2686 Ox17%7.5

K 1.6 6.47 255940 10x17x9

L 1.0 532" 3531 8xI17x6.5

M 2.0 527 3159 OxI7x7.5

N 1.9 592 2984  10x16x9

0 12 615 3327 9.7x21x6

UDifferent companies that are obtained the salted cabbages.
A,B: made in Gyeonggi-do

C,D: made in Chungcheong-do

E,F: made in Gangwon-do

G,H,[LJ,K: made in Jella—do

L,M,N,O: made in Gyungsang—do
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Table 6. Microbiological results of purchased salted cabbages

Content Mean + SD (log CFU/g)
Total aerobic  Coliform S. aureus
Sample” batcteria bacteria E- coli

A 493 + 0.68  2.58 + 0.03 ND" ND
B 478 £ 1.10 ND ND ND
C 4.44 + 0.96 ND ND ND
D 3.88 + 0.12 2.29 £ 0.02 ND ND
E 4.78 £ 0.65 2.93 + 0.49 ND ND
F 6.05 + 0.44 2.74 £ 0.62 ND ND
G 4.10 = 0.30 ND ND ND
H 5.95 £ 0.39 ND ND ND
I 5.13 +£.1.02 1.85 + 0.00 ND ND
J 4.58.+£1.09 1.90.+ 0.00 ND ND
K 4.08 £ 0.70 ND ND ND
L 4.63 £ 0.32 1.65 £ 0.49 ND ND
M 3.37 £ 0.88 ND ND ND
N 425 + 0.83 1.85 £ 0.00 ND ND
O 5.21 £ 0.67 ND ND ND

UND: not detected(detection limit: <1.0 log CFU/g).

YSame as specified on Table 5.
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Table 7. Microbial contamination of minor ingredients

(Unit: CFU/g)

Sample Total aerobic batcteria Coliform E. coli
A 1.4 x 10° NDV ND
B 6.4 x 10° ND ND
Cabbagez)
g 1.7 x 10 ND ND
D 3.6 x 10 2.4 x 10* ND
A ND ND ND
B ND ND ND
Salt”
C ND ND ND
D ND ND ND

UND : not detected.

IDifferent companies that are obtained the salted cabbages.
A: produced in Jella-do B: produced in Gyungsang—-do
C: produced in Gyeonggi—do D: produced in Gangwon-do

IDifferent companies that are obtained the salt
A: produced in Jella-do B: produced in Gyungsang-do
C: produced in GyeongGi-do D: produced in Gangwon-do
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Table 8. Microbial contamination of minor ingredients

(Unit: CFU/g)
S.aureus B.cereus Sal. typhimurium C.perfringens C.jejuni V.parahemolyticus ~ Y.enterocolitica ~ L.monocytogenes
A 9.9x10° ND ND ND ND ND ND ND
B 8.0x10' ND, ND. ND ND ND ND ND
Cabbagez)
C 3.0x10" 4.1x10° ND ND, ND ND ND ND
D ND 1.0x10' ND ND, ND ND ND ND
A ND" ND ND ND ND ND ND ND
B ND ND ND ND ND ND ND ND
Salt”
C ND ND ND ND ND ND ND ND
D ND ND ND ND ND ND ND ND

UND : not detected.

YSame as specified on Table 7.

YSame as specified on Table 7.
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w2 2okt

ol tiE AukAlgS M3 dxp cgAlelARt 2.7x10°
CFU/g=2 AZHRoH, hgd @ hgadS ASHA st
a9 AW AES 243 A3 Table 89 YERAAL. #jF
oM S. aureus A, B, CZANA 9.9x10° 8.0x10', 3.0x10°
CFU/go] A=%U3, B. cereus GA] w52 C, DAA A 4.1x
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Table 9. Analysis of heavy metal in cabbages before and after salted process

(mg/kg)
Process Lead Cadmium
Before-Washing ND" ND
After-Washing ND ND

PND : not detected.
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Fig. 4. Different in total aerobic batcteria counts in proceesing about salt

brine classified by Company of Salted-cabbage. A: produced in Jella-do, B:
produced in Gyungsang-do, C: produced in Gyeonggi-do, D: produced in Gangwon-do.
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Table 10. Microbial contamination of salted cabbage in manufacturing process

AY B C D
a" b ¢’ a b c a b c a b c
E. coli ND ND ) ND ND ) ) ND ND ) ND +)
S. aureus ) ND ND ND ) ND ND ND ND ND ND ND
B. cereus ) ) ) ND ND ND ND ) ND ND ND )
C. jejuni ND ND ND ND ND ND ND ND ND ND ND ND

V. parahemolyticus ~ ND ND ND ND ND ND ND ND ND ND ND ND

C. perfringens ND ND ND ND ND ND ND ND ND ND ND ND
S. typhimurium ND ND ND ND ND ND ND ND ND ND ND ND
Y. enterocolitica ND ND ND ND ND ND ND ND ND ND ND ND

L. monocytogenes ND ND ND ND ND ND ND ND ND ND ND ND

a" salt water, b”: salted cabbage with spin drying ¢”: salted cabbage with cutting , A produced in Jella-do, B: produced in Gyungsang-do, C:

produced in Gyeonggi-do, D: produced in Gangwon-do.
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Fel e FHelA Aol w4 AR, @59 L% Fo

AYded 2P WE A5 FE 8,10, 12,15% wiF dY
AlIZbE 5, 10, 15, 20 hraF 98 MAd=5 548% 23 Fig. 7
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7.9%10°, 2.2~6.6x10" CFU/ge.2 H&¥ATh

Sal.  typhimuriums RE 99 5 hr Al wjFo At
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Table 11. Optimal condition of salted-cabbage which classified by concentration in salt brine

. Temperature Salted time 5 Optimal salinity Texture

Salt brine . pH Acidity (%)
(C) (hr) (%) (g/cm2)
3% 25 20 <" 6.0 > 4.0 2.8 27.56
10% 25 10 < 6.0 > 4.0 2.8 30.25
15% 25 6 < 6.0 >-4.0 2.8 36.31

2)

D less than, : more than
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Fig. 7. Change of pathogen bacteria in cabbage ring salting in 8% brine.
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Fig. 8. Change of pathogen bacteria in cabbage ring salting in 10% brine.
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Fig. 9. Change of pathogen bacteria in cabbage ring salting in 12% brine.
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10%95 1.5 Lol 10 mLarulge] A& 5 83 600 g& 15
hr HRIu|S5 AZWHS 2t & 2, 33 M3, 94 33 AlF
acetic acid 33 AAHE G sle] 2 hr 8535ty 9= 54 A7
= "t 3.15, 2.48, 3.15, 2.49%= =A% AT} Fig. 11~149]
el B coliz & 33] AlH, 94 33] AlF, & 23] AlF
o % HAFE: YO, acetic acid 33] AlFAM= HAE=HHA &2
th. S aureuse E 23] AFHA 3.0X10°, & 33 MHI} A
33] AlHe 3.6x10° CFU/go® HA=HQL, acetic acid 33|
AH L 5.6x10% 5.6x103-CFU/g&E EH = g4 9} acetic acid
o A WA A HEHAJAY. Sal typhimuriums acetic acid 3
3] AlFoA 3.0x10' CFU/g®. 7F& A #A=9Jvt. Sal
typhimuriume 25" @49 5 hr Al HlZo| Al 2.5%x10°~
3.8x10° CEU/gel  AZHe] 10%%5l 15 hr A 37} 714

s o WIs7E A A
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Washing Methods

Fig. 11. Survival levels of E. coli, S. aureus and Sal. typhimurium in

salted cabbage after salting and washing. W-2::water 2 washing, W-3:
water 3 washing, N-3: NaDCC 3 washing, A-3: acetic-acid 3 washing
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washing .*Same as specified on Fig. 11.
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Fig. 14. Salt content @ added Sal. typhimurium after
salting and washing. *Same as specified on Fig. 11.

_58_



¢] HACCP "4

-
Tz
:3'_

Part 2. tx &g AU

2] HACCP A3¥

=

1. 2y

Al

1.1

$3AL 2]

3|
4

e
=

Table 10 YERAT. HACCP

w
A}

R

SAFFAL AN A 280 oldwa A d57h

o<k A3

29 #u Sl of dffol-glol At

Ho

1]

S

A mE wAE e}

9]

SRk
ofm 1 #7g FolA ¢

S

253 o] of

17 oje] el

[

=
=

_59_



ahed

-
5%

FAUEE

A 2009-623).

=
=

of =

Aol Aol o3 ¥

)

o ghek(Fig. 1.

B3R
110

Nfo

B

1.3 F4# 3

14
o

A2 7

5
T

il

2

A1 getet 2ol 7t

pui
10

T

0

oF

48

HACCP=

o] Fig. 2, 3¢ YER

=
=

o=

S e AN Puls A ek

S}
=

=
=

om, &R A

Ak, AN 7E 8] F o

Z3ko] A

At 2

aL, A %

ol
5

)4

g

—

0

Ho

ﬂ.
oy
NI

Tl
r

K

—_
10

olue}

HH
RN

_60_
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Table 3. 1998 dH-¥ 2008dz7t vF7 X
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Table 5. W32 AF=F 4

Month Total No. of sample  Samples with residues found Pesticide residues(ppm)
Chlorfenapyr Bifenthrin
October 3 1 0.04
2007 November 3 1 0.03
December 3 ND"
January 3 ND
February 3 ND
March 3 ND
April 3 ND
2008 May 3 ND
June 3 ND
July 3 1 0.01
August 3 3 0.02%+0.01
September 3 ND
YNot detected. (A& AEd sk =], 2009)
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Table 6. ¥iFZA X9 AZHAAH F AHYH w2 5F9 AAAY

Bifenthrin Metalaxyl
procedure

Residual amount (ppm)
Initial 0.00+0.00" 0.00+0.00
Application 3.02+0.09 6.79+0.17
AW3Y 2.3740.40 (21.7)¥ 5.69+0.28 (16.1)
AB? 0.04+0.05 (98.7) 2.18+0.05 (60.8)
ABR3” 0.01+0.04 (99.7) 1.80+0.24 (73.4)
AWI1BR3" 0.01+0.05 (99.7) 1.47+0.28 (78.3)

1)Application and washing 3 times.

2)Appliction and ‘brining:

3)Application, bring and rising 3. times.

4)Application, washing 1 time,“brining-and rising-3 times.
YValues are mean=SD.

YRemoval rates (%).

(A= A FdFHeE] A, 2009)
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Bifenthrin  21.7£2.6%(2.37£0.40 ppm  #<&), Metalaxyl
16.1+£4.9%(5.69+0.28 ppm &FE)7F AAHA S #2E = AN
. dde #AHE AR FeeE EZ7FFH di¥] Bifenthrin
98.7£1.2%, Metalaxyl 60.8+£0.5%2] &Fo] AAHAL, HEd F
AlZ 339 BAS AFES woll= I ko] AAS e 1 A
A& o] Bifenthrin®} Metalaxyl Z2+2F 99.7+1.2%(0.01£0.05 ppm
ZHE), 73.4+13.8%(1.471£0.28 ppm )0l ZAo g el

20051 Al 9] 39w ATAd Wk, A WA, el A Al

e e wFEAA A AMAIEAA A A ) FY 1.2Xx109]
7 B2 g glgdo] AEHJT xFAA AN AL 5o g
o] HAE=HJY}. Saimonella spp. HEdF Al wjFAH X oA AR

AZHYE . S sp.=l 9 g x@AAR A 7.7x10° CFU/mL,
sl A 72 A 2.9%10° CEFU/mL, AIAAIZA ZxjellAd 7.9x10°
CFU/mLO. % HlwZ =& 27 A=59 ).
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*TMC: B. cereus, C. perfringens, E. coli O157:H7, L. monocytogenes, S. aureus, Salmonella spp.



(continued)

CSL ¥ A= EAu A& N = . ZAEE
i=]
ALE&54 APC, EB 3A5/13] 5T A
A7 (A G Oy v, T APC. EB Swab
e :}11 EIer R 1ER/18 Swab/g
7] F-(% Tl Z =2 wa I
;(]_H [} =] ) l} AP EB o [}
o 5) ¥ /3301 7
A8 A} =
E})o 717, Ev, APC. BB Swab
[e)
2] 9 AR APC, EB 3A5/13] Swab
FALA AV SR (ME) 5 APC, EB, S. aureus X E/13] Swab
FTAR AR (MBS ~APC, EB, S.-aureus 2A15/13] Swab 2] Z= o AE
Z A} R} 1}
© EA} A AIHAE) 5 APC. BB, S aureus 24 /13 Swab A% A/ TR
i FTAAE ARE () APC, EB, S. aureus 2A5/13] Swab

*TMC: B. cereus, C. perfringens, E. coli O157:H7, L. monocytogenes, S. aureus, Salmonella spp.
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Table 11. AYulF9] A-FAF9 Y1 € HFo Z fsflas

el 8 AmAbA o pAR AR FAARAT wpAn bl
L o4 o e Al e o4
B. cereus O Q © O O O
Cl. perfringens O -, O O O O
E. coli O157:H7 O O ®) O O O
L. monocytogenes O @ @) ® O O
B Salmonella spp. O O ©) O O O
S. aureus O L O (& O O
A ahA 5 O
2 R Ty O 9 O O O
KT O S D O
THE ® O
ey ® O
P o= O O
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Table 13. -F-A59] AESH Hask #4947
(Unit: log CFU/g)

A e Mean=-SD
R
<) F {8

daige 2] WA 1 o) A o) &t
ol 679 + O £ 354 NEa ND EHE
L 2.95 + 0.65 0.54 + 1.20 ND 24=
A A A 2.03 £40.63 ND ND 1=
a5 24=

UND: not detected(detection limit: <1.0 log CFU/g).
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steta Qe A A7 Table 14 o YeRdd. gA1¢] $70] Gt

AL 2itwel Al A5 A e B ARt obx vl 5

Fob o7 Aztel FHol Wbtk FAFARA B BaA

RA49E At SR, e BE JF oldE AFsAt 2AE Al

2 olg| ARt A3 F 102F9 Fobel dalq mE A% v w
ot

AddA] e 294 fslas

= —
BV 2AARE 481 3098 @92 A3k Ax Table 15

eSS dEQl wisek 5 du 5 uRel wid, 2, wETkEre Hs
RIE7E 7bd Egom ol AMAZRH 0 gdow 3dwn njde} &

o 4y =

e

I Al AFEEHJE Aol GEol HE AoE YEs

3.2.2 AZFAHA fs8sr

AEBHA 98 A Ay Table 16, 17 o Yehidth. dAE 24
AukA|#57)F 6.79 log CFU/gl = YEF o AA Al EQF Qo] 9
H+= v 71 E9E A A AES A HH HA 1.00 log CFU/g7HA|

=]
T
Aato] graol Yehgs Aow! Seugty Made el Nt duA

W g5el 9AE welst ololAA e A% edld ARFAel e

AE itk ARTH B AN duaFre gk Ay

el Aol HE Wy QAT dAdTe] EAE HAY 5.13 £ 0.41
log CFU/gol3t2 o] 7Fs3r Aoz BAEA). 16719 A 5 dd &
AA RG-S AXHEA o] 1.5 log CFU/gold L@ =7F fashes X

°|

]

N

ofN

worow 1 = b A 2AE A= thFdTo] 3.6 log CFU/g7}

TArE BT g5 (A S A #F9 T71E Hlor o F &
Z AWMl 1 log CFU/g ©]/de] B 5718 Hel A9 FAs &
W35 B4 43 ad2 A9 =AY @583 @44 H4A 9 #Agrt

_83_



Table 14. YA 59 354 Hslos S44%

2 (mg/kg)

it
Nfo

Hr

_do

TH

H$(=0.3)

7H=H(<0.2)
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Table 15. Y- B-A 29 o] A= W%

A3 oA
uj AL A&
717 % (@) 0/30 0/30 0/5
el 12/30 2/30 0/5
Ze1H 0/30 0/30 0/5
2 (AHD 5730 2/30 0/5
Hd, I 9/30 3/30 0/5
e 1/30 1/30 0/5
™ 2] 7}t 11/30 4/30 0/5
= 2 4730 5/30 0/5
27} 0/30 0/20 0/5
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Table 16. A|ZFAE AvtA o E425

A AZE %l _(log CFU/g)
Bk Mean % SD 2 Ay
A 6.79 10 3¢ B .0.36 7.29 £ 0.09
Ep) 6.34 £ 0.39 oRadae- 0.31 7.22 £ 0.17
A& 5.83 £ 0.76 3.89 £ 0.26 7.05 £ 0.22
g 683 3-.0.93 3.95 =R 7.89 £ 0.17
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Table 17. AZTHAYE dAAT E4Z27

A A3 AZ W4l (og CFU/g)
T4 Mean + SD A2 E3s
A S.00ENr43 =00t ) $Q 6.35 £ 0.18
kg 373 + L 2.00 =+ 0.00 5.59 + 0.36
A& 3.108 NS4 ND 5.13 £ 041
g 3.63 W 589 I 00,00 5.59 + 0.39
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o
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El

1
) .

AEAA=H | 9]

# S Al

8471 A ¥ A ekt

3|
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T
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Nfo
T

O
Mo
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X
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Hle

3.2.3 AFTAF AL

A3} Table 20 o WAL

s

A1
A

HACCP AAGAY nAAAA 25 o

o edE7E A YERg oy o

o] Az

=
T

A

WA ol A= Aem &

29 0@} agje HEA:
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Table 18. A=¥H 2 HFTAFY 34 e 24245

1=IS ol
RN
e & u & (mg/kg)
Aok
BES A
102%
7F=H(<0.2) H(<0.3)
AHA) 2
A=A A e BN =) NT" NT 2%
Ax 5w &k et NT NT =g
A% AF 43 4y Bae erE AY

UNT: not tested
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Table 19. Azx 34 T °ol& AZ =
A3 84
™ g 7kt LHel S} & =7} Z =7 BE/ME
49 F 3/30 4/30 0/30 0/30 0/30 0/30
1/30 1/30 0/30 0/30 0/30 0/30
0/30 0/30 0/30 0/30 0/30 0/30
0/30 0/30 0/30 0/30 0/30 0/30
0/30 1/30 0/30 0/30 0/30 0/30
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Table 20. HFAEFY BELA a4k 447

A Mean + SD (log CFU/g)

Wt

A ARbA o 21K iaia ot

A 6.37 £ 0.25 3.17 + 0.57 NDV B20E
B 5.56 £ 0.29 ND ND ==
C 6.30 £ 0.15 4.13 + 0.20 ND A=
D 6.87 £ 0.16 4.21 £ 0.44 ND ==
E 6.91 Q54N 4 3773 070 ND ==
F g O 034 32748 055 ND ==
G 693/t O 4N A8 (I ND EH=
H 6.83 £ 027 3.54 % 0.37 ND ==
I 7 St 0.15% SH12 N ND ==
J 8.29. £0.09 ~ 3.16 + 0.20 ND EAE
K 6.25 £ 0.28-3.63 + 0.16 ND ==
L 6.69 £ 0.06 3.20 + 0.34 ND ==
M 6.47 £ 0.30 4.42 + 0.22 ND ==
N 7.04 £ 0.43 4.93 + 0.30 ND ==
o) 6.80 £ 0.31  4.96 + 0.31 ND ==
P 5.25 + 0.52  3.05 = 0.34 ND ==

UND: not detected(detection

limit: <1.0 log CFU/g).
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AEel dad Aom Atmdv. HAFAS 37 7HE
NA 2 ZAAe] HACCP o]3jl®k #om 79
B = 5 AT Tl 2ol 7P A
Aakets AQiuieh AibiES] AHarh A9

o]FAAA T Ao T = FHo| o wYrt HA g =

i
Auj
=
A
0
1o
o
—o
o
of\
2
u |
tlo

3.24 34 2 71+ e s

8 2 71T A AnE AT 23 Table 21 o Yebdt 2 7]
T AH 2 5o AR FasA e A= vAE 9w A7
Uelth 53] AR Hd T E5EolA nAE 2d Tt =Uth g4%
of Ag- 1413 i AHVZE o|ES AAGL A EFIE BFEAE
o] gyttt AR FAAY AU AL IFELH, AT, Al viE A
Alstglon mAE iAS AAlgk A3 Table 22 o YERNATE A=
At A3 ow AAFHo R #elzk Hal o v g AR
o2 YA HE AN eR IFEFRY A MAE SAET A JER
ok 7o B2t Holde Aol e AR AR e

ABYL Hob B F QT AW BRSO WY T RS A g &

—

mi

_I

2
oz vehgth QAN AYae dnTdoem, GEAe F FAT, U
EYAS AATHOR gotel welsts o] Myt FHATIS I
AT e o] FolE e Aom Andt FIHE FEdane 24
@ A3 Table 23 o JERRALh Fee) Besk 5m Qo] A 12
of wES weHE AR Ao BR AAE A 4T A 2k
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Table 21. A=FAE 71A7 779 B2 s £492%

B3 -
A g A& 9 (log CFU/100cm)
7] -4 )
o Hk A o o) A At
A
A NTV NT NT
ESS) Y= ND+"~ 1.40+£0112 ND?
A NT NT NT
g ND. T 7.30 £0.03 ND-~ 4.36 + 0.05
e
2 o) ND ~ 1.60 % 0.07 ND ~ 0.20 + 0.17
2o ND~—=3.02 2% 11 ND
%
A7 ND ~ 6.23 + 0.06 ND

UNT: not tested.
YND: not detected (detection limit: <1.0 log CFU/g).

_93_



o ooleld AAlY e FAAIL T RS FASAY B P
= Bo] AR 1oL prold Qo B EE odojAE Fo| Aol
gl

DA FAT T A5 vt FHA Ao A5 edd= A

S
%0
rlr
off
rlo
o
L
o,
i
K
>,
b
i,
=)
[
K3
>
il
—
[eb)

o
o
[\
o~
-3
W
o,
=
32
v
N

T 9 Adne) welsk 2 Hn gl A AAE AR, 253de o
; _

_94_



Table 22. 79 FALRS YETH Ased £427%

A& (log CFU/cr)

A=
AEA Bk T At
NDY ~ 7.21 £+ ~ND 7 468 +
ERATA LA sl e, ND
ND ~ 3.99 +
HATS 177y ND ND
0.05
ND ~ 3.30 +
BIPA R ND ND
0.00
\ ND ~ 1.33 +
o] A 5} ND ND
s 0.35

YUnit: log CFU/rubber glove.
“Unit: log CFU/100ct.

YND: not detected (detection limit: <1.0 log CFU/g).
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Table 23. 2t 4A 798 FIYshd £494%
AZH9 (CFU/petrifilm/15min)
Ao THATY JAT9

S2CLo | ST B T i 2t AgAl - o 3t A9k 3 et 2t
A 8 ND? 2 ND ND 1 2 ND 1
B 32 ND NT 38 ND NT 21 ND NT
C 21 1 ND i ND ND ND ND ND

FR o R ZJo FR  =o

b 173 ! TETC HNOD | R D TETC UNC;) | o3 : TETC HNC;) |
E NTV NT NT 18 2 NT 22 ND NT
F(AX14) NT NT NT 7 NT NT 4 NT NT
G(A14) 68 3 NT 1 ND NT 2 ND NT
H(AA) 32 ND NT 2 ND NT 6 ND NT

UNT: not tested.

IND: not detected (detection

limit: <1.0 log CFU/g).
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Table 24. 798 FF4Y3Id 7|15

A=W (CFU/petrifilm/15min)
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5. fls) &4 & A3
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Table 31. CCP AAHEE o] &3 AYujF9 Te#gd AAR
<A-BAE>

A1 HE2 A%¥2-1  AE3 A4 AE5
e TR fdes A-CP e gy eaEz T aaps decr
ol o A& ) o}y Q. —CP gz o}l —CP o} 2 —~CCP
E. coli O157:H7 NO YES NO YES YES(A 2 54)
. L. monocytogenes NO YES NO YES YES(HH34)
&5 oF NO YES NO YES YES(A1 % &74)
¢ Te5 (4, 7t=H) YES(Y L #g])
Hjj 5= ZSAHA NO YES NO YES YES(A1 % &74)
el NO YES NO YES YES(A1 % &74)
P Hg7teg NO YES NO YES YES(A 2 54)
= NO YES NO YES YES(A % &4)
e NO YES NO YES YES(A#54)
ALA/AAYE C FTu5 (& 7t=F, Hl&, F2) YES(SlaL#e)
&5 C =55 & 7I=% YES(H L&)
B o+t YES(YaLdeh
C a5 (Mad, 71=8%) YES(YaL#e])
515 TZAHA NO YES NO YES YES(A 2 &%
P HE7teg NO YES NO YES YES(A1 2 3%
& NO YES NO YES YES(A1 2 3%
W 3 A C Za% (& 71=8) YES(Ya#e])
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A7 1 AE AE AT AE A¥5
of -2 E3 of — g->CCP  d—-dE5 9
A TR fsas :Ecgllé% oo AR ol ojUe—  olye— j;g:ccp Gela A4
-1 CP ki CP
E. coli O157:H7 NO YES NO YES YES(A A 54) CP
. L. monocytogenes NO YES NO YES YES(H A 3A) CP
C sk NO YES NO YES YES(A #-5-7) CP
e LA NO YES NO YES YES(HI#54) Cp
() upsol NO YES NO YES YES(#1224) Ccp
P v 2] 7kt NO YES NO YES YES(A % &74) CP
= NO YES NO YES YES(A % 574) CP
= NO YES NO YES YES CP
E. coli O157:H7 NO YES NO YES YES(A A 54) CP
. L. monocytogenes NO YES NO YES YES(H A 3A) CP
B _
=) S A NO YES NO YES YES(A #-5-7) CP
P v 2] 7}t NO YES NO YES YES(A & &4) CP
= NO YES NO YES YES(A #-5-7) CP
E. coli O157:H7 NO YES NO YES YES(A A 54) CP
f—i]ﬁ; ) . L. monocytogenes NO YES NO YES YES(H A 3A) CP
Hjg=1/24d¢ C ok NO YES NO YES YES(A #-5-7) CP
P ZSAHA NO YES NO YES YES(A #-5-7) CP
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B A A5F2-1 A 2 & 255
o -2 F-3 —>A¥2 o —->CCP o -2 F5 =
A = flafas o—CP oll,] Oaazl 2 Ol‘/] :—) O]]—I/] (o) O]]—I/] :% A-Cp ij;& 7 A
R T - N T ehge—cep ST
-1 CP 25 CP
el NO YES NO YES YES(H#H374) Cp
o g 72 NO YES NO YES YES(H#H374) Cp
= NO YES NO YES YES(H#374) Ccp
5 NO YES NO YES YES(HI#H374) Ccp
FEAO|E(HxZ AFR7Z EE _
sl e, B NO YES NO YES YES(E4H%E34) CP
/UE %)
E. coli O157:H7 NO YES NO YES YES(A 2 3-74) CP
L. monocytogenes NO YES NO YES YES(A 2]54) CP
i NO YES NO YES YES(A 2 3-4) CP
FEA}A NO YES NO YES YES(A 2 &4) Cp
8 thEel NO YES NO YES YES(I#EFH)  CP
(vl 3)
™ 2] 7}t NO YES NO YES YES(A 2 3-74) CP
= NO YES NO YES YES(A % 3-74) CP
Z NO YES NO YES YES(AHI#&-74) CP
&4 oEAxZ, ZxZ = -
#54 cldH=a, " ENO YES NO YES YES(E#47%34) CP
E/ME )
E. coli O157:H7 NO YES NO YES YES(A 2 3-74) CP
] 0]
h L. monocytogenes NO YES NO YES YES(A 2]154) CP
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Al A A A A AE5

FgwA PR Ades AP ey e A S e F
oh] 9 —>AF-2 B p 48 cp o} & —~CCP R e

C s ok NO YES NO YES YES(A % 87) CP

™ 2] 7} NO YES NO YES YES(A % 87) CP

el NO YES NO YES YES(A % 57) CP

b = NO YES NO YES YES(A % 87) CP

& NO YES NO YES YES(A % 57) CP

EZ@E ;)%(&45_4, A2 R NO YES NO YES YES(#&HE34) CP
5 E. coli O157:H7 NO YES YES - - CCP-1BCP
L. monocytogenes NO YES YES - - CCP-1BCP
C ZHEof NO YES YES - - CCP-1BCP
S AHA NO YES YES - - CCP-1BCP
A # o 2] 7het NO YES YES - - CCP-1BCP

(W 5)

. vl NO YES YES - - CCP-1BCP
E NO YES YES - - CCP-1BCP
5 NO YES YES - - CCP-1BCP

;/ii ;% R NO YES NO YES YES(#44%84) CP

. YES
s p s (LA ) “r
™ 2] 7} YES CP
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Table 32. gAI7|=

RS CCP e e s A=
<HdA=>
E. CO]I' 0157H7 H]iqjgj_/,:. 3§
B PN .
L. monocylogences  gxz gqlak 40U/E ,2.5~3.00/30%, 600/
Al AL 25 ©] 2~ O
A 3071 o]4/+, 1000kg
Al Z e aA—: 13]/2A17F
AbE A A CCP-1BCP X s <EASS

A= sl: 13], 23], 33]

AHF A e 25 ~400/%, 400/%-, 500/% o], 60¢/%E o
Ak, 70~804/20%

AH A 7k 40~ 603, 503 o]4F, 28 o)A

TLEAH

U5 0) T 3070 o3/ \56kg

o 2] 7}et Al 4w 13]/24]7F

= AN B2 2] 33], 30cmo|d At 23]

21
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3747 Cccp BTN Sy HES

E. coli O157:H7 <HAA=>

L. monocytogences A8l 18], 23]
A2 A 11 ~200/%, 15~300/%, 200/ o4
A AAIZE: 14~18%, 20% o4
A AR 80cmeol’d sk 23], - 23] 29kE 57 23]
20cm ©o]%F “F3) 23]

o

FE5AA CCP-1BCP < B

AASI 13, 23]
A e 16 ~300/%, 200/ o4, 300/ o4, 400/
240~ 608/ 51 500/%

ZEAH AAAZE 902 o4, 13, 15 30% o4, 40%~1%, 2%

el o]

sk 2qlek Audz 0E

= AR5 A 18]/243
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Table 33. &AM Y49 CCP % CL

Az Cccp &4 CL
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AF AdulFe FA B4 2487 S1st] 167 A 152 7
gatel A% 5 ANEAY MAReH BHS @ A o 2T AF
FE AduFE UEE ALAS Assg e 9 A B, A5E A
gal QAR AT ANRHent Ao 43 AL, ASAL F 3% 4

skl AR 157 GA 5 371 YA AF> HACCP 15& Wt A5 4
dujFo] A== 0.5%014 2.0% & HERY} AAEE YERRT. pHE A
5.32014 o] 6.47S JERNST. B A 1,997 oA o 3,665 g/cr
S YERATE ARAEFS A A Hag AFE AL, ofdH, & 5
o] o] Uo7k it} AT AlujFolndnbAtS A 3.37 logollAl AUl
6.05 log® EXZ VETH AT TS B 004 Ao 2.93 log= YE
Wtk o] T it FAMEELT I, BT s> EHEE YT HAA
ZAA 439 Wzt ATl tE AukAlFS B A9 1.4x10°, 6.4x10°
1.7x10°, 3.6x10°. CFU/g ¢} 2.7x10? CFU/g& #HZ Hdon, g aT<
H]Fo A 2.4x10" CEU/gRZE 3, E colie AZHA Ut S aureus
o wjFel A 9.9x10% 8.0x10%-3.0X107 CFU/go]l AZH UL, B. cereus™
w3l 4.1x10° 1.0x10" CFU/g o #A=HAS. C. Jjejuni, V.
paraheamolyticus= W34 2.4x10° 1.0x10" CFU/g® HEH Y,

enterocolitica= 394 1.0x10° CFU/g 2oz HAZEHYon, L.
monocytogenes= W& 1.5x10!, 1.1x10% 4.5x10' CFU/g & AZ&= Yo}

= AHoge A2FE AL 1.4x10'~4.4x10°

H:l

CFU/ge| A=HAL, & HAAdujF== 1.5x10%~1. 2><108CFU/g°] A=Y
gom, M- HUdwF AL 9.4x10'~1.3x10°CFU/ge] A&HYL. E
colie Ao wel Az el HAEE= Fdol @iy S aureus®t B.

cereusS LY A9 AUE Av=Y g5 AduFoA FHoR HEHS

B
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t}. V. parahaemolyticus= A% AaEoA A=HJY. V. enterocolitica
g8 A2gE 9.5x10°~1.8x10° CFU/g, €4 AYwF 1.7x10'~
2.7x10* CFU/g, A& Aluj3 1.2x10°~1.3x10° CFU/ge] AZ= T} L.

monocytogenes= AL A2FE  8.0x10°~1.7x10%, &4 HAwm*

[

2.8x10°~ 1.2x10"* CFU/g, A1 A e HAEHA &t

HolFA %7107 dF¥% 8, 10, 12, 15%% wjFE 5~20 hr <+ 4
Qluf o] 98 WAEE AT AFdE E coliS  3.5%10°~1.7x10°
3.4x10°~2.5%10° 5.4x10°~2.3x10° 4.0x10°~2.3x10°CFU/g= A==
A, S aureus® 1.9x10'~4.1x10%, 4.1x10°~2.8x10*, 1.5x10°~
7.8x10°, 2.2x10"~6.6x10" CFU/go.= A== At S. typhimuriume @
2] 5 hr A9l wjSollAuk 2.5x10°~3.8%x10° CFU/ge] AZHo] 10%35
of 15 hr AAujF7} vl BE o Walzt 71g HAoh

10%9 5ol 15212 255 A2 S Gest & 2, 33] A3, 94 3
3] A&, acetic acid 33] A& Al E. colie & 33 A&, 94 33 AF, &=
23] Az o8 A= HPLeH, acetic acid 33 AHAE AEHA 29
o}, S. aureus® & 23] AH A 3.0%10°, B 33 AHI} Gx 33 AHS
3.6x10° CFU/go & #HAZ=:HL, acetic acid 331 AHL 5.6x10°
5.6x10°CFU/g® ERTH=¢ 48l acetic acidollA vz zHA| AZ=QATh
S. typhimurium& acetic acid 33] M oA 3.0x10' CFU/gZ 7} vtA A
Eadbel=y
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