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Effect of Applying Pretreatment Methods before cooking
for decreasing the Microbiological Hazard of Cooked Dried fish in Foodservice establishments
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Abstract

The purpose of this study was to analyze the microbiological hazards of dried fish (Jwieochae, Ojingeochae and
Bugeochae), and to apply pretreatment methods to increase the safety of cooked dried fish within foodservice
establishments. Microbiological inspections were conducted on Total Plate Count, Coliforms, E. coli, E. coli
O157:H7, Staphylococcus aureus, Salmonella spp. and Listeria monocytogenes. The study results are summarized
as follows. According to the Hazard analysis, there are many problems showing high numbers in terms of Total
Plate Count and Coliforms, which were both well over acceptable standard levels. E. coli and Staphylococcus
aureus were detected at certain foodservice establishments, while E. coli O157:H7, Salmonella spp. and Listeria
monocytogenes were not detected at all. By applying various pretreatment methods, such as washing, blanching, pan
frying and microwave heating, the levels of microbiological hazards were able to be controlled and lowered.
Blanching was the most effective method, followed by panfrying, microwave heating and washing. The Total Plate
Counts gradually decreased with increasing number of times washed and seconds panfried. From these results, it is
concluded that to guarantee food safety, cooked dried fish raw materials should be kept hygienically and appropriate

pretreatment methods applied before cooking.
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1) A &2AH
12328 F240A o]&3ta e AAE 5 o] &
HE7E 2 FolA) - AAA - HojalE Wdez
A ESH RS AT F o] FolA 60 97
EAPI A 2]l ste] A
2 Fgshes 7uaEE] A" S 7 AEgA
132l HojE AISE Yoz 48 7k AAY
& A&ttt g8 B A 22 gH=E &
BE A]EE clean benchol| A F
A2 HHAIL, BE ARE UE dos Ed
S AjekAFo|VG HAT JHE o) &It AA
AR % 25 g2 Hsto] 085 % B NaCl & 225
mLE 7tste] #Ase & o] F 1 mLE Aldgde

2 ALgstan.

2) Aoz =Y AAT
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£7]: zolWM(AF 25cm) S A AF F AR
100 g & Y2 4 &53% JAE o835t 20
AR EF 24N Ao 40z, 6027
7hgste] 20 29 vlastH o
@ AAHIA] o] AR 100 g & o Zld€
@ vldel ®A microwave oven(RE-432R, Samgsung,
Korea)oll A 2023t 7}4 st th

E¥ds

2. 10|22 D|MEEH 2lolEY

HAE Al AEFHY nAE 4
2 2agn.

1) ¥ukAlF(Total Plate Count)

AAeE A FLdN | mLE #3ste] 9mL 085 %
7 NaCl &0 do] dAE R sXNaAt 7 @A
3N | mLA & Had 438 HEZHA 270 ol
o] FA oz Hste F 43~45CT2 #X|3F FF
gH vl X)(Plate Count Agar, Difco, U.S.A) 2 15 mLE
FgRoz BRaT A g $A6 $aeA o

E8 Fooua 489 5 97 2T 25 9
EdgAE ARE she] 36:1T WA HFetsl
o}, 244841t Wl ke B 1 HBY 30~300709 B
< A% i 93t JHg5E At

2) A3 (Coliforms)

AgdETe F82 AEFEFH T HSAIZHE
sgaAMAd g geol wet A@sAc o
$B~45TC2 FAG HSAFH)EFIGAAA
(Deoxycholate Lactose Agar, Difco, U.S.A) 1
EZ A 7 ]
g SRS Al FT ¢
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HAl 20] o] FH o FgAoE FH3lA 5
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3) WAL (E. coli)
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(EC broth)ol] d=38k] 44.5+0.2°C water bathol) 4] 24~48
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4) WA O157:H7(Escherichia coli O157:H7)

FaAoZ AHAE AA 25 gol|l S4& QA AR]
modified EC tl x](novobiocin sodium salt 8<% 3 7})
225 mLE 7}t & ZEnpAE ol &5t #3235t
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& T OFSHNFYEE sk, AP 20E kit
(BioMerieux, FRANCE)E2 =33}%tt & 3dgo=

gl 349 o F 01570] gld #2 H7¢] @Y

X S(E. coli O157:H7 test kit, Oxo0id)-& 3} TH

5) ArdeHSalmonella spp.)

Aoz MG AA 25 goll S A A
Selenite Broth(Difco U.S.A) 225 mLE 713t & 2~Ew}
AE ol gt Fdste Hud A kA
&7 35Tl 24213 S Lttt S48 7o
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e JFe AT B2 E viRAA 4 H
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) *H & TSI(Triple Sugar Iron) agaroll Aol s}

a 35T oA 24"]7P Hﬂ“o}‘-ﬂ A 513515 ’a, & ZHAL
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6) 34 5 A LIH(Staphylococcus aureus)

AA 25 goll 225 mLe] 10% NaClL 3713k TSB #j
A)(Tryptic Soy Broth, Difco, U.S.A) 7}& & 35T
A 16A1ZF Sl gt S NGAE FEHIL
THIE A dddul Aol FESHA 37TAA 16~244]
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7) gl2H|g] o3t (Listeria spp.)

12} SHMX2A 7HFAF] dsiAe  Listeria
enrichment brothE AFE3StR, 218 2 7Fa/Fe A
= UVM-modified listeria enrichment broth= A}&-5t4
ngRoz ARG AA 25 goll Listeria enrichment broth
(Difco, U.S.A) =+ UVM-modified listeria enrichment
broth(Difco, U.S.A) 225 mLE ¥ 3 AEnA R #3235}
sto] By AdZ el &7 30ToA 24413 1
A e WMEd F o] F 01 mLE F 5t Fraser
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A wigstgh BuigE e APL listeria
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#9138}, hemolysis, motility, catalase, CAMP test$}
mannitol, rhamnose, xylose?] FEJAIH S A AT
A3 B-hemolysisE YER 3L, catalase 7, motility
GAS vellim, CAMP testZA3  Staphylococcus
aureusd| A %, Rhodococcus equiol Al &9 2.2 et
U= A1l 81418 23 mannitol H]33H, thamnose
23, xylose H|Es]o ZAIA}E BHY F Listeria
monocytogenes ¥ 0.2 WA ST
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20 Aol gg

2, 2% 39 A7PHE HeE ¥ 33x10° CFUJg,
HXL 21x10° CFU/gO. 2 K1H ZAOZ Hol A
ol & F$ At FSIt BE 10°~10° CFU/g B9
A=l 497 B2 Aoz #Addn.

Solberg &'Y9] 7)Zo oJatd 7HEFHL ANA
oo AT o o‘_:]_u}/q].&_,_ﬂ. 10 CFU/g o]Arel AL 9
g A art dvka e, Aol 494
g9 25%7}, LA = 28.5%, BojAl= 20%7} 10°
CFU/g °l& A= 7 Alg9tt} 20~30 % =7}
B AZFQl Ao e FAFQATE ol FaAid Ux
A TAGHE AAG AF AFolER 7Y &
Aol HASHA o] FARA Gow AZAY F
of e} B8 o vud AeE Atsdn. 3%

Ol‘

9 ATVINE Tl E ’*Uﬁﬁ L3019 vy
AAFE AAF 2% debtddss =iEY B¢

4.4x10" CFUJg, A%< A% 40x10° CFU/ge 2, o

g% e VAR A% i

E 9% 28 HAY 98 27

WAFEe B Ao E 1.0x10°~34x10° CFU/g
Wz, 9A0lx& 10 CFU/g o3t A A 1.4x10°
CFUJg, BolalE& 10 CFUJg ols}olA] 4.5x10° CFU/g
7AX A&H Solberg §'V0] AAIF A ZEF 10°
CFU/g ol&te] 713 vlasiEd Hoxl= 75%7},
2FAAAE 57%7), HAAME 40%7F 712A] ool A
o SFLHARSA AFENEANA Al 2 oA
£ YAoE qFTIFE 2 239 <
ZAFE 247 F 9ZA dlgFEo] 2.1x10°~
80x10° CFU/g7t AEH o, edo4nee
Aoz 3t A Eo AFVIME 192 = 1624 o
BFT57t 20x10~2.4x10° CFU/g7tA] AEF 0]
BT AT FFol ol AE & F AR

StH BE A BoA E coli 0157:H7, Ax4ad, 2
ZHEol# 2 A5 AEHA gerou ggFS 7

Ast eAAANA 27 3R, RolAE 129 FH&

FHEEY AL =WES 68x10' CFUg, 2mMEL XN AEHJL, FAXFTAS FHAANY FF 2
33x10° CFU/go.2 5ol AFF &9 Il & 29 FALA, BolAe 4¢ 1329 FaneA 2
7] &9 AV F L9490 F T Uk e E5o] £EA| FAHEGG AFLE QT Y FH o=
2 7Y F AFA fgsor & Rojrk 9] Hol7} dA=F ek
Table 1. Microbiological hazard analysis of Jwieochae, Ojingeochae, Bugeochae in foodservice establishments
food- Microbiological analysis
Kind service Total Plate Count  Coliforms Ecoli E. coli  Staphy. aureus  Salmonella Listeria
(log CFUY/g) (log CFU/g) ’ O157:H7  coagulase (+) spp. monocytogene
Jwieochae 1 1.5x10° 1.3x10’ + - - - -
2 2.5x10° 2.3x10° + - - - -
3 1.2x10° 2.2x10° - - + - -
4 6.0x10’ 1.1x10° - - - - -
5 1.6x10° 3.2x10’ - - - - -
6 2.2x10° 1.4x10* - - + - -
7 8.2x10° 1.8x10° + - - - -
8 4.4x10° 2.3x10° - - - - -
9 22x10° 1.0x10’ - - - - -
10 8.0x10° 2.4x10* - - - - -
11 4.9x10° 1.0x10’ - - - - -
12 4.1x10* 3.4x10° - - - - -
Ojingeochae 1 8.3x10* < 10 + - - - -
2 2.1x10° 2.3x10 + - - - -
3 3.3x10° 1.4x10* + - - - -
4 6.5x10 1.1x10° - - - - -
5 6.0x10° 1.0x10° - - - - -
6 2.2x10° 1.6x10° - - - - -
7 3.8x10° 1.2x10° - - - - -
Bugeochae 1 1.0x10° < 10 - - - - -
2 4.0x10° 22x10 - - - - -
3 1.7x10° 4.5x10° - - + - -
4 3.0x10° 2.5x10° + - - - -
5 3.2x10° 3.4x10° - - - - -
Y Colony Forming Unit.
- : negative.
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Table 2. Microbiological evaluation of Jwieochae, Ojingeochae, Bugeochae under pretreatment conditions in foodservice

establishments

Microbiological analysis

Kind Pretreatment Total Plate Count Coliforms . E. coli S. aureus  Salmonella Listeria
Method (CFU”/g) (CFU/g) E.coli O157:H7 coagulase (+) spp. monocytogene
Jwieochae Control 1.5x10° 1.3x10’ + - - - -
Washing 2.3x10* 8.0x10° - - - -
Panfrying 6.9x10° 3.2x10° - - - - -
Blanching < 10° < 10 - - - - -
Microwave heating 9.9x10" 6.5x10° - - - - -
Ojingeochae Control 2.1x10° 2.3x10 - - - -
Washing 1.5x10* < 10 - - - -
Panfrying 8.4x10* <10 - - - - -
Blanching < 10° <10 . 3 B } )
Microwave heating 3.7x10’ <10 - - - - -
Bugeochae Control 4.0x10° 2.2x10 - - - - -
Washing < 10° < 10 - - - - -
Panfrying < 10° <10 - - - - -
Blanching < 10° <10 - - - - -
Microwave heating < 10° <10 - - - - -

Y Colony Forming Unit.
- : negative.
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A2t AAFoz A FH JRFEe /&
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o YA e e R Al & IR HAEFEAY
AtdasE vlus] & A@dA E  coli Candida
tropicalis?} o] 70C oAl AlH3l= HFlX = A
ZAH QA 7F AbEZFHAA ZHHolR oy WEY =
A2 FAS+= Bacillus subtiliso) A= A4 718y o)
o addolgtn HiusHed, E AFAAE H
e} eZolAfoA AEH E coli 9 A AAHUAA
Z A A aRFoz AEHYL L ¢ £ Uk
AAFH B719 B WA A7 AAHJAA A
Hs] ditd#re 24 A=t Jeez 214
g5t vt WHetE A3 B Zi= Table
37 Zoh M FH 35 W2 dvig s FAEEFS
Ao R7] Y3 BESFTE AF3TE 587 A
At A1 Hojall= A B vE) 13 AFAle] 4
S #7t 15.8% ZAstR AL 28] Al F A= 13 A
Aol Hl& 11.0%7F o Zastg o 38 AlF Al

#2ze) 7are) A A 198 A5EQ003)

= 28] AR B8] 9.0%7F o gasATt 2ol
As QA= Hd 18 AFHA kA Fss}
214%7} Z2FAL 28 ARA = 18 AZAe] ¥]
a 67% 7t O ZASRoH 33 ARANE 23] A
2 Aol Hla) 56%7 B Zadd dAHoz AA
247 ZAR) wE LuAFsst AR Aske
Aol oA} fAG TA BB e
T} Table 2004 ¢ 5 9150) AFSE B9E O
2@ AA EHH 0 o]RolxA] EPonz 7
1B A WA Yol & += e Rl

TP B Az mE QuAgse) A7
A7 fa) QuAFol A% BA AEIAW
AN YO 100 g 4 40%, 60 ot B
20z 59 B Agg vad 27 AN @
2Aolad] Hla) 202 B ARE 75%7F A
I 202 ¥-& A5 vl&] 40F BL ABE= 6.1%, 40
2 %o g Hjd 0z & A8E 78%7 FA
o] 2024 B Azto] FrtEl W AW LR
A FH7E FAFE ¢ 5 AQY. TY B9
A% 100 g 71202 2027 A% T &
AHoz AdEYonE Ak 2y A AXP=
29 g5 Azt

Table 3. Microbiological evaluation of Jwieochae, Ofingeochae,
Bugeochae under various conditions of washing and panfrying

Kind Pretreatment Conditions Total Platcl:) Count
Method (CFU /g)
Jwieochae Control 1.5x10°
Washing  one time 2.3x10*
two times 7.6x10°
three times 3.4x10°
Ojingeochae Control 2.1x10°
Washing  one time 1.5x10°
two times 7.9x10°
three times 4.8x10°
Panfrying 20 sec 8.4x10°
40 sec 42x10*
60 sec 1.8x10*
Bugeochae Control 4.0x10°
Washing  one time < 10°
two times < 10
three times < 10

Y Colony Forming Unit.
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82x10° CFUlg, 97 0]x 22x10*~3.3x10°
CFU/g, BolalE 4.0x10°~1.7x10° CFU/g M=
AEHQT, WFFTY 4 FAdAE 1.0x10°~
3.4x10°* CFU/g Wz, oA E 1.4x10° CFU/g
A, Bolale 45x10° CFUJg 742 B&H 0 A
Hoz AU B3 97 22 Reg g
ZHE R AFEe] B¢ Ao @A = 3
9] FAhoA Bosle 129 F4hdA A45F
A3, FAE=GTFY S FolA e 229 F4
ZolA] BolAl: 1329 FAkdA AESHAL &
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