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Abstract

Since 2018, the production and sales of ram-milk cheese ripened for over 60 days has been
permitted in South Korea. Hence, this study aimed to examine the microbiological changes
in 7 different types of Gouda cheese. During the aging period, traditional raw-milk Gouda
Cheeses 1 and 2 did not contain Sa/monella spp. during the 60-day storage period and no
E. coli after 20-day storage. Coliform bacteria were not detected in Cheese 1 after 40 days;
however, they were detected in Cheese 2 up to 60 days. Salmonella spp. were inhibited
during the 60-day storage period in Cheese 3 (Salmonella spp.-contaminated raw-milk
Gouda cheese), Cheese 4 (Cheese 3 contaminated with lactic acid bacteria DH 5 isolated
from Kefir) and Cheese 5 (Cheese 3 contaminated with lactic acid bacteria DN1 isolated
from Kefir). In particular, inhibition of Sa/monella spp. was more prominent in Cheese 4
and Cheese 5 than in Cheese 3. During 60-day storage, Cheese 6 had a significantly
reduced lactic acid bacteria. Furthermore, in Cheese 7, £ coli, E. Salmonella ssp. were
rarely detected, and lactic acid bacteria were slightly greater in Cheese 7 than in other
cheeses during the 60-day period. Moreover, all samples from Cheese 1 to Cheese 7 were
not contaminated with Listeria monocytogenes, Staphylococcus aureus, Clostridium
perfringens, and E. coli O157:H7.

Keywords

raw milk Gouda cheese, microbial safety, Sa/monella spp.-contaminated raw milk, lactic
acid bacteria, 60 day ripening

ME

Y4HE Rotterdam - Godua ZollA HEAQ W40 2 AR = Gouda A2 HHHE
9] F9 $& FARES] PR A AR =0t Van Hoorde er al, 2008; Gill and Oudit, 2015).
dubz o 2 POl miEtulo|u} A 502 A Gouda X290 THAL 22%HE 35%71A]0]
A, A 25%014 46%7HR]0Tr], S-S 42%911A4 55%71A10] AL, H(salt)Z 1.0%14 1.5%714]
o]tVan Hoorde et al, 2010ab; McCollum et al, 2012).
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T3 Gouda A 2= AH|ARY] 7|50 W= F03d0 M A 23& A7] floto] Xagt 2~67H
Y ol A7 471710l BRshH, o]FA s/dH AARAZQ] Gouda A R= XF HERE U439
nokog LS 7R HHo| 3-89 AlMsour flavor)®} 13SH SKHrancid flavor)e] Ut
(Yang, 2009; Colonna et al, 2011; McCollum et a/, 2012; A<} &, 2017).

SHERsEAA AT 201449 H 10 5P FTA E33AS 2= &89t u|=HAl} FUAR A1 2=
A g A1) 81.9%= ZFA5E AtHlo]tiKorea Rural Economic Institute, 2014). B Uo7t
A, AARQ BE 22 dRl B2 25| RS vAFARE AR ok 22 Hlat
TUF 229 594 AFAoE st JtHKim er a/, 2015; Song and Seo, 2017).
20164 49 49 AR oloREobAA] Fal A2016-1263 E4ME0] 7157|E W AAEE g
NRIA ol A A E ST, olAL] F8 FAL AdolA] g2 URE e ARE AR Y
YT 5= =T TRIEE AWEste] SAVIET 2318 olR1, & 2 % TARnR da
183 GRRRE AlEE A 5 e 7IEE 2P0 E SARETRSY E43E TRl YsiAelth
112831 201649 129 29Y0f| SH=ARRQoRERPAAIIA] A|2016-154% A1%9] 7| 9 4 AR
Ao stitt. 2018EHE A= WHE AESAe] 27 AR 9 7704 602
SR 29] AL ulAFA8-9] AM8-S 58519 tHSong and Seo, 2017). FHoA] HAFASE
ol-&5to] Tt AR E A&R3 F A 609 oW w73 o FHARI s T & 71l AH]
A9 thfRt 87E WA & S B ofe}, A R4S SR 4 Qs 2 713
AYzyEt skR]ek AskA ]l Wil EAste] teket A HAIA 35s Eestal, =
Az AZ7FEC] At T 9 S B8 vkt vl (|29 =53 EA9 A8 A&He
2 A4 9 BErojok & Aot Song and Seo, 2017).

webA] B 9419] AL vl Gouda A2 60¥ $43717F B9t tiokst nYEES] Wl
9 U9l Salmonella spp. 2 LIBAI] Y2 AZ3 vl Gouda X292 v]A3ES Qb
< 77| fsiAfoltt. E3H FFAQ1 BHS g vl A= 7|9 AdS ATE 2t
ofuz}, vt Gouda 2|29 QP HE 712 AARE AAlstL &2 Ado] MP=|qir

¢

m&"

R

1. C}st Gouda XIX9| H|IZ=

2 AYoA= Fig. 13 o] tefet Gouda 27} A=t =23} t5te] Center for One
HealthollA] AZE|QIe}. HA Alats= 35t ofsk] 1A} AA| == 209t PIRte] 1559 FE9| U+
= A7 A%l ARt o= olA Ak RS tdste] ARESHITE SF-R ARl rennet=
Mysecoren Animal Rennet(Maysa GIDA, Turey)®} EWt5(Str. thermophilus, Str. lactis,
L. bulgaricus, L. case)Z F43E AR Lyofast YAB 450 AB(Sacco srl., Codaragok, Italy)
AES ARESIGIH. £ AEE oA AlRE ot Gouda 2S5 257 10+£2C 121 A
FE7t 85+5%%1 S/gA0lA 60Y ol FAIZIHA FAER ARGSISITH

E3] 2 AFoA Gouda AZ AFAO] GAMES Lyofast YAB 450 ABS ARE3IH.0H, Kefirol
A 2213t F4AFR] DH52F DN19| s Ee8S S4517] 2 7Y ti2+ BlA+t Gouda A2
of 7150z A7kt 4kl DH59F DN1E MRS(Difco, Detroit, MI, USA)9]l Ea}o]
36CONA 48A17F HiF & MRS brotho]l Althste] A8stLt.

2 AoA= vl Gouda A 29 nIES] Qb E44E dotir] lsiA & 7572 Tt
Gouda A 27} AZEJCH, Fig. 29| ZF Gouda A28 EAo| RAEHA A= o] Ut
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Artificially contaminate with
Salmonella spp.

(A) HTST: 75 T/15 sec as
pasteurized Gouda cheese

Add more DH5 or DN1 according
to Gouda cheese type

-~ Raw milk —- Whole milk fat (Good hygienic quality)
|
-~ Heat treatment (A) or (B) — (B) Over 32+2T as raw mik Gouda chees
|
Cooling |- Cooling up to 32:2C
|
-~ Addition of starter culture — 1% (Lyofast YAB 450 AB)
|
| Addition of rennet | —- | 0.00025% rennet
|
| Setting |
|
| Cutting | — | Wires in frame, 1.0 cm cubes |
|
| Stirring | — | 1 hour for stirring curd to float in whey |
|
| Whey off | - | Removal of 40% whey among total volume |
|
Addifion of hot water _ Addition of 30% hot water (50T)
to cheese vat
|
| Heating | — | 36 to 37C |
|
| 2" whey off |
|
| Moulding and pressing | —- | Plastic mould for over 18 hours under 3 bar |
|
| Salting | - | Brine strength 20% |
|
Ripening _ Over 600 days
(temperature 10+2C, RH: 80+5%)

Fig. 1. The manufacturing method for traditional or raw milk Gouda cheese as control.
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2. O4= i I A

1) BE M3l AREl Salmonella spp. BF

Salmonella spp.-= 1= FDA(CFSAN, College Park, Maryland, USA)olA] Eojtol A% AlojlA]
Heola Qe AERFFE ASolgorn, —70To Este] " Qe wjuitt & dieokal
AME5I3EE. Nutrient agar(Oxoid, Hampshire, U.K.)oll 358 @55 THoto] 37CoA 37]
o= 2417k vioFsict. ik M F Tdy2hE AEi5te] Tryptic Soy Broth(Oxoid)7}

www.ksdst.org
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Cheese 4

Cheese 1 and 2 Cheese 3 Raw milk Gouda cheese

. Raw milk Gouda cheese inoculated Sa/monells spp. with
Raw milk Gouda cheese . . o .
inoculated Sa/monella spp, addition of lactic acid bacteria

DHS isolated from kefir

N t 7/

Gouda cheese

b ! \.

Cheese 5
o Cheese 6
Raw milk Gouda cheese Cheese 7
inoculated Sa/monella spp. with Raw milk Gouda cheese without

Pasteurized milk Gouda cheese

addition of lactic acid bacteria addition of lactic acid bacteria

DN1 isolated from kefir

Fig. 2. Seven different type of Gouda cheeses made in this study.

37COIA 24412 HReSIgiom, 31 ol AR S SlAjste] WFAOE ASHLE
2 5ol 992 Agelo] AZT Gouda A2/} HZF2 siglon], AuTas v 99
Gouda A=E Azstglch UAFURE AZH Gouda Aol TR HEO] FAYR
Salmonella spp.& BE30] 60 oV AF7IF Bte| Wk WLk

2) OpgEAA

AES] AARE rAlEelRPAA ] AAE SAGH i Y= .

(1) QAkR4(Lactic acid bacteria) £H

A AE 25 gof QAERSSIAN 225 mLE A7I5F9] stomacher blender?l Bag mixer
(Interscience, USA)Z o]835ta] 187F #2551, 100 LS 5t 10852 )45 slAHS
MRS(Difco, Detroit, MI, USA)oll =5te] 36T ollAl 48A17F vy & SMZ =] Jehe Al5=s}o]
TARIE S5

(2) WEHE col) 5H

A2 AE 25 gof JAIRXZFEHY 225 mLE H7I6l] stomacher blenderQ! Bag mixer
(Interscience, USA)E o]-€3}o] 187F #23k5k, 1,000 LS #5ta] 108142 345 sjARs
Pt ARGE(BM Petrifilm, USA)Ol =E5] 36T oA 24 ~48A17t vieF & A FE J
& FHoll 7|25 Bk Y= JEE Aklotal 1 FAEre] slauieE Foto] thddt<

g et

(3) tHE#F(Coliform) =X
A2 AE 25 ol QRIALESIEN 225 mLE 3715t stomacher blender?] Bag mixer(Inter-
science, USAYE olg5to] 187t wdstetal, 1,000 pLE Floto] 108142 51495t slAolg digat

& AZXEE(GM Petrifilm, USA)l =5t} 36T 24~48A71 ¥l & H2 Hs 940 712
£ okl e HErE AL, I el S4EE Holo] g sl

J Milk Sci Biotechnol Vol. 36, No. 2 | 109
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(4) LHtMiR4(Aerobic count) £

A AWBE 25 g QRIALEI AN 225 mLE #7151 stomacher blenderd]l Bag mixer
(Interscience, USA)Z o]-€3}o] 187F #23l51, 1,000 LS #I5ta] 10842 345k sjAdRe:
Aerobic Count Plate(3M Petrifilm, USA)°| Es}o] 36T oA 24417 vl & A= £ et
= Algsto] I gyl A4S Fot] AR S5t

(5) Salmonella spp. B &4

A& AE 25 gof QAERESIAN 225 mLE A7I5Fe] stomacher blender?l Bag mixer
(Interscience, USA)E o]-83o] 187 @Ak, 100 pLE Foto 10842 543t sj4de
xylose lysine deoxycholate agar(Oxoid)oll =Ldt0] 36TOIA 24A17F B & H2 A Ze
Ag51 Salmonella spp. #55 &79519th

(6) Esherichia coli 0157:H7 &8

AZ ABE 25 gof] QRIAAFI|MN 225 mLE H7I5H] stomacher blender®]l Bag mixer
(Interscience, USAYE °l-8ato] 187+ #A3t6kl, 100 pLE ot 10812 3|45t slAe
sorbitol MacConkey agar(SMAC; BD Difco, NJ, USA)Ol =E35lo] 37CollA 24A17F 8 &
A& AS3le] Esherichia coli O157:H7 45 Z74319iH

(7) 2IAEZIOF DAMOIERILA(Listeria monocytogenes) &%

AZ AE 25 gof] QAIAET|AN 225 mLE H7I5H9] stomacher blender®]l Bag mixer
(Interscience, USAYE o]-83}0] 187t #A3SHY, 100 pLE 5t 108i5E 345t sl4jde
Oxford agar(Oxoid, Basingstoke, UK)Oll T=&sto] 30T OllA] 48417 vk & F=t =90 A2

3RS 7IA T QlE $F ALSlo] Listeria monocytogensts &7351Lt

(8) EMILMIH Staphylococeus aureus) %

A2 AE 25 g5 FI6to] 225 mLo] 10% NaCl 34712t TSB vjA|o]l 71eE & 35~37CoflA 18~24
AZE SiFE ol B e R St Baird-Parker SHEHUiR|O] HEoll, 35~3
7CONA 18~24A17 vifsto] FAEETY HekS SRIsIGIt:. ERIAH R Fejuid BuiAly
o] etg BE A §717 35~37CONM 18~24A17 Hiofelsic). TRRAMS AAslo] E
LA HiE-S ZH= O3k Tt R & coagulase AlES AA|(24A417F ol yiofl 331 R )

st

(9) 2RAER|R MIANA(Clostridium perfringens) &%

SriFo R A8 1 mLE Cooked Meat HiAQ] ofgiiito] Fstal, 35~37ColA 18~24
AL <t A7|gstoint. el e g ol Al 200 pg/mLY = 71 Wk Hrtstal
Clostridium pertfringens IR (E= 37} TSC EdujA)] Sl FAS HEotal, 35~
37COAA 18~24A17F F718SS8IAL}. Clostridium perfringens SEABIAOIA 27 2 mm F=
9] ot E71H Mo R o] B WiAglo] Ql= HEHEE TSC SHHAlolA EF4St
S 7= FIA )2 SRS AT ERIAE R Bejujoke kiRt s
HEREAEIR]] &712L 35~37CollA 18~24A17F A7HiURE & THAMZ AA[SIGH. A0
HEIFHEAIE 35~37C A 18~24A17t 7] vliefslo] w2 v SRIsHSIr:. It
o= golH AT glucose, lactose, inositol, raffinoses 1% 718t 452 GAM 8RO &4

=
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35~37ColA 3971 Bl & BTB-MR A|A|2kE 7IolA] 2 Mo & Hol= 22 FJo= wst
At 25792 GAM HiZ|OA 35~37CollA 1~297F vigato] 549 FF5 T3
Glucose, lactose, inositol# raffinoses 2ot 5730 §ie AE RIS Lecithinase
Al AFZ AAlR dego] Zeks TSC iAo HEste] 35~37C A 24A17F E7edst
& 2~4 mm 593 TS 7= M FEe Fgo= wgoiart

3. SA=EN

E JLoA dojA Aulo] EARAL EATZ 73l GraphPad Instat(GraphPad Softwre,
Inc., San Diego, CA, USA)& Ar&3}9] Fisher's exact test® SASHQ1 24} (p<0.05)E &
31t

27} U JE

=

2 AtollA Az o vl Gouda X290 <% wABESHY $Sk= Fig. 30114 Fig. 790 AHA

Al Heht L

% 7359 Gouda 27} ZAMESIE=H], Cheese 13} 2= H&4Q1 vl Godua 20w,

Cheese 32 Y80 AYA0 2 Salmonella spp. S LGAZ] & A|ZH HAF Gouda X %ot

Cheese 49} 5= Cheese 39 ZAolA F7H02 f4lst DH59F DN1& 27 7Fstoith

Cheese 6= 34kt2] H71Qlo] AZH vAT Gouda A|Z0]|H, Cheese 72 A+td 9= A%

% Gouda *]Zo]t},

Gouda 227} AlZE GAE 1 day= 3to] o 20€<1 20 day, 40 day, 60 dayoll < 2 o

<, YAIHAQC), FARHLAB), Salmonella spp.g AARIITE 60 dayolls F7H80 2 Lis-

teria monocytogenes, Staphylococcus aureus, Clostridium perfringens, E. coli 0157:H7

E ARSI

ukHom =0 qlo] HAHoRE A S & & "BES AWEWA ot Zth

Salmonella spp.2} Staphylococcus aureus 18|11 T WIFES AFS| A5 245k, St

A o] Agks st} TEA WAYSk= Listeria monocytogenes= A3t HE-S

W auE TEA WS A3k As fidohA] Y=t Mycobacteria(B3#5)9t B4

(Brucella abortush= A2 WASSHA FANE ik WhA¥stH A3 Aehe fdstal, Mycotoxin(FHg

o|x)¢} ol AL A9 WAYSHA| oFA|Rt gkl WA¥stH F7PI o] Ak F 3K Bryan er al,

1997; Kim et al, 2015).

Cheese 13} 20] QoA nAIESFAQ] HElE B 60Y 717 5% Salmonella spp.=

A AEEA Ghod, £ coli= 20 day HEl= AEEA] UQItKFig. 3).

P2 Cheese 19114 40 dayFE] AEHA L}AT Cheese 2004 60 day7HA] HE=A

t}. Cheese 13} Cheese 2% H|[4t Gouda #2079 2kz71e] Zjoli= QYA AWFA 0 7 |4

St A3S HAKFig. 4).

AutAlF(Aerobic count)® Cheese 72 A|2J5IL Cheese 15H 671A= A4717F 59 445}

= A& UeithFig. 5).

Cheese 6= fANEE7} glo] A|ZE BlATE Gouda AZL1H| AA7|7to] AojAsE QA7
£ 2500 vlshiA fHoE 2A UehthFig. 6).

Cheese 3, Cheese 42} Cheese 501 SlojA] nYESHAQ] HslE £A6) B, 60Y #7717t &<t

Salmonella spp.2] A7} TEEAKFig. 7). 3] Cheese 42} Cheese 5° 3702 7=

DH5¢} DN1-2 kefirolAl 213t F4RFOZA] ofw] AEjEHd 50| AFEHITh 2 AdolA

0

O

=

‘]

=

s
%

L F

—
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3.5
o 3
=
2 25
o
g 2
s 15
c
2
0.5
0 @ o o

0 10 20 30 40 50 60
Storage day

—@— (Cheese 1 ==@=Cheese 2 Cheese 3 Cheese 4

=@ (Cheese 5=@=Cheese 6 ==@==Cheese 7

Fig. 3. Comparison of E. coli of various raw milk Gouda cheeses during 60 day storage. Cheese
1 and 2 were raw milk Gouda cheeses; Cheese 3 was raw milk Gouda cheese inoculated
Salmonella spp.; Cheese 4 was raw milk Gouda cheese inoculated Salmonella spp. with addition
of lactic acid bacteria DH5 isolated from kefir; Cheese 5 was raw milk Gouda cheese inoculated
Salmonella spp. with addition of lactic acid bacteria DN1 isolated from kefir; Cheese 6 was raw
milk Gouda cheese without addition of lactic acid bacteria; and Cheese 7 was Gouda cheese
from pasteurized milk.

i

Unit: log CFU/g
no w N (%] [e)] ~ oo \e}
?

-

0 10 20 30 40 50 60
Storage day

—@— Cheese 1 ==@=(Cheese 2 Cheese 3 Cheese 4

=@ (Cheese 5 ==@=Cheese 6 ==@==Cheese 7

Fig. 4. Comparison of Coliform of various raw milk Gouda cheeses during 60 day storage. Cheese
1 and 2 were raw milk Gouda cheeses; Cheese 3 was raw milk Gouda cheese inoculated
Salmonella spp.; Cheese 4 was raw milk Gouda cheese inoculated Salmonella spp. with addition
of lactic acid bacteria DH5 isolated from kefir; Cheese 5 was raw milk Gouda cheese inoculated
Salmonella spp. with addition of lactic acid bacteria DN1 isolated from kefir; Cheese 6 was raw
milk Gouda cheese without addition of lactic acid bacteria; and Cheese 7 was Gouda cheese
from pasteurized milk.
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10

Unit: log CFU/g

[}

o
A4

0 10 20 30 40 50 60 70
Storage day

—@— Cheese 1 ==@=Cheese 2 Cheese 3 Cheese 4
=@ Cheese 5 ==@=Cheese 6 ==@=Cheese 7

Fig. 5. Comparison of Aerobic count of various raw milk Gouda cheeses during 60 day storage.
Cheese 1 and 2 were raw milk Gouda cheeses; Cheese 3 was raw milk Gouda cheese inoculated
Salmonella spp.; Cheese 4 was raw milk Gouda cheese inoculated Salmonella spp. with addition
of lactic acid bacteria DH5 isolated from kefir; Cheese 5 was raw milk Gouda cheese inoculated
Salmonella spp. with addition of lactic acid bacteria DN1 isolated from kefir; Cheese 6 was raw
milk Gouda cheese without addition of lactic acid bacteria; and Cheese 7 was Gouda cheese from

pasteurized milk.

Unit: log CFU/g

0 10 20 40 60
Storage day

—=@=—Cheese 1 =@=Cheese 2 Cheese 3 Cheese 4

=@ (Cheese 5 ==@=Cheese 6 ==@==Cheese 7

Fig. 6. Comparison of lactic acid bacteria of various raw milk Gouda cheeses during 60 day
storage. Cheese 1 and 2 were raw milk Gouda cheeses; Cheese 3 was raw milk Gouda cheese
inoculated Salmonella spp.; Cheese 4 was raw milk Gouda cheese inoculated Salmonella spp. with
addition of lactic acid bacteria DH5 isolated from kefir; Cheese 5 was raw milk Gouda cheese
inoculated Salmonella spp. with addition of lactic acid bacteria DN1 isolated from kefir; Cheese
6 was raw milk Gouda cheese without addition of lactic acid bacteria; and Cheese 7 was Gouda
cheese from pasteurized milk.

J Milk Sci Biotechnol Vol. 36, No. 2 | 113



Choi et al.

114 | J Milk Sci Biotechnol Vol. 36, No. 2

10

Unit: log CFU/g

0 10 20 30 40 50 60 70
Storage day

—@— Cheese 1 Cheese 2 Cheese 3 Cheese 4

=@ Cheese 5 =@=Cheese 6 ==@=(Cheese 7

Fig. 7. Comparison of Salmonella spp. of various raw milk Gouda cheeses during 60 day storage.
Cheese 1 and 2 were raw milk Gouda cheeses; Cheese 3 was raw milk Gouda cheese inoculated
Salmonella spp.; Cheese 4 was raw milk Gouda cheese inoculated Salmonella spp. with addition
of lactic acid bacteria DH5 isolated from kefir; Cheese 5 was raw milk Gouda cheese inoculated
Salmonella spp. with addition of lactic acid bacteria DN1 isolated from kefir, Cheese 6 was raw
milk Gouda cheese without addition of lactic acid bacteria; and Cheese 7 was Gouda cheese from
pasteurized milk.

T Cheese 35T} §91A 02 Sa/monella spp.2] ANE ETHFig. 7). FF AT 2= AFRA|
o A7H 4= Sl FrYEEE0] 953t FARES ARES] ERol LA Ee AR AIRA
g 4 Sl okt YA AsE s Aol TRt 7141 7t ZIgEojok S Holt.
8|3 Cheese 7+ F52Q1 W9l At YR=E A2 Gouda A=A, A D i,
Salmonella= A HEEA] QokoH, fANES ThE RAE0] oAl A7 A Yeptom, kA
e 209 HEEY, 19 HEEA @9thFig. 3 to Fig. 7).

60¥9]| Cheese 1%-E Cheese 77k & MEo|| et Listeria monocytogenes, Staphy-
lococcus aureus, Clostridium perfringens, E. coli 0157:H7 ZHAAIA 5 3402 =}
THdata not shown).

e GHAECE de o] 8E1L Sl Wi R824 5 shuelAlRE, 92 A 9
9] 3o vl A FFE Bh= 4)E0)7| % sFkjohnson, 2002). WA YRS AfolA] L
HAF A2 AlRAlE BT JAT #AEgtEo] 8EAE A2 Aol AT Lee®t
Yoon(2017) PESH, E214, 121 215H fisaclo] oA ef E A= vkt 2
< T 5 IEAE Basielnth 11 FolA WA nEe JeiaclS AuEE of7jols a1,
=30], 394 BE Sol ZatE=d|, §9] =2 AAES 7ML Q= ARl Listeria mono-
cytogenes 18|11l . coli, Salmonella, S. aureus= S, A%, |5 & SARE| 32 EAol=
2oz GHA JtHGohar et al, 2017; Lee and Yoon, 2017). ¥4 0.1~20% 12|
A ZANAE 1.1~26.7% HE L. monocytogenes’t &= AKSeyoum er al, 2015). ¥4 ¢
A ZNA 10.3~76.4% BE E colZ} AEEUTHOmbarak er al, 2016). E coli O157:H7&
o> W2 0.5~3.8% =7t RIEJARL, £ coli 0157:H7-2 Shiga toxing A= £ coliZ,
284 9EZ5Hhemolytic uremic syndrome), 84 48 (hemorrhagic colitis) 52 4
Zol AWE el £93%F ¥4 Aot Ahmed and Shimamoto, 2014; Kiros et al,
2016). T3t Salmonella= AAA0l de] EA5l= At = 7Rt AFoAl= AXRg0] 1% Bx

www.ksdst.org
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of| ExfslAqt, Y=ol ot HH2l, ofo] F)olAl= v AFSHHCESPH, 2013). oA
0.5~6.1% &1 A=A 0.5~4.3% HX Salmonella7t 7ZE=AcHAlmeida et al, 2007;
Ahmed and Shimamoto, 2014). ¥¥tHo g EAE Al YsfiAs 4 10° CFU/g o142
S aureuse dA7E Aok Sk, RO o] ZAE AlREo| AFIeIE W Al5EE fdoke
HAA AlatoltiRola et al, 2016). £3] S aureuss= AFES] &, I g4t €l 5ol & ZA5}
7] Wizl GRS ol 9f 2 A2 AT nAedE 4 Jlo] EEE 197t 8tEH, tE
AR S aureuse YROIME 46.2~73.5%, AZoM= 6.3~75%2 =A HEEUTH
(André er al, 2008; Kiros et al, 2016; Rola et al, 2016; Lee and Yoon, 2017).

IS D' Amico 5(2008)2 7Fs & I QA7+ B0 Listeria monocytogenes 7331 =
60¥ AT o B AR vl 72 AZH surface-mold-ripened ¥& X Z9] QFHA]
< BT & gtk Bsigin). A7ARES o] FF79 AZe= &4do] ofd thE WS ARESIA
FY/A3E Fofof =71 wiEol A A S g B8/do] b ekl A2S Wit FDAE
Listeria monocytogenes 280 532 Fil A 29| QFgAdol et A=Al RAE AR
(Gould er al, 2014). o] ZAll= 2 AR AIHQ] et Adaglo] A 9 vl A2 AlES
Aok HE AlAo] ZRHEQIL 110 vlat SR AR, 7800 wht 6097t </dA1K1
Gouda %120 o3t 38749] Wge] WAFS CDC7L BuFTHUS CDC, 2010).

D’ Amico 5(2010)9] 20129 12€°] &% Gouda 2128} stirred-curd AH|TFR= Hjof] A&sk=
E. coli O157:H7 A|A] tgt HAtolx] </dx710] 602 W AEA=9] Brucella abortuse= A|1A
T S JSUATE BlASE Gouda A2 E= HIAE stirred-curd ABAZ W9 AoRQl= £ coli
O157:H7+= 45| AAT 4= okl B sigick

oo s E94 flefaclols vl vt ZAoE UTA QIARE S| S SOl o 5
AUtKLee and Yoon, 2017). "HEA4C& 5 Y4, SEEA|, Fgo] 4 50| a4 5
9lojtKLee and Yoon, 2017). ¥&24&st £40 7 2|29 ochratoxin A, aflatoxin M13}+ Z2-&
THoIEA7F QHE 4= Q7] wiEol FoJeloF gl Hymery 5(2014)}2 HIsISIT}. Yutdos
Aspergillus Aavus®}; Aspergillus parasiticus’t 23/35F= Aflatoxin S4F UIE4 1402
IARCEHAYATA) el E7E=L Jom, E35] Aflatoxing Folut Aol WAdZ 7HA]aL Qlo] ¢
Foll 2A 73 i HsttHAnfossi er al, 2012). HFslH Aflatoxin HfH 21200 2]
HR] & A2 ZA517] W&ol Anfossi et al, 2012). Aflatoxin M19] A&H 9| oJshH
S-FollME 21.6~100% 122 A ZAAME 47.6~55.0%Y £ 52 EFcHKamkar er al,
2011). ¥FH Ochratoxin A= -89} X =20 ZFE 4.8%, 32.6%9] vl&E AZEArHDall Asta
et al., 2008; Mohajeri et al, 2013). T3} Dokuzlu®} Tayar(2001) 12|31 Fontaine 5{(2015)
2 gFBAIQ] penicillin, tetracycline, roquefortine C2 mycophenolic acid, 5421 4, 32
50| ERet ARojA A ASEUHAL HAskI:

& Yol7ta] 201897 E ALE= /EE AlE34e A2F AR 2 7715 899 olsid
Ht ofe}, 609 </8% Bl A 29 QFd/dol et A&AR] A7t AgEojop T AR AR
HoKFig. 8).

weba] 37F2|9] okt S QI ofel, A3 X 2FO TEAe] SASIe Bl 4]
2 AR}t whf 1P| A= AR A ofet AEE AldtEE Alofelr] gt #ek A Hkjt
I B AAE B FAE o] giiEojof o A0 E AlmEh

o
=

FO

& dolMe v YRE AR AN 602 oMY <8 77H19] Bt Gouda A=)
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18-9 X|=&
) I-|O|
AZFHE AF F7ReEAl 4k, SR8A, f714F 52 7ot B4 7MY, 55 59 3= AA AR - 7RSS A=
9 7S 2E %@E}.
2) Y2 59 LA
3) X - 7B7IE
(1) A28 97 2 F7F8F2 63~65C0lA 3087t 72~75C A 1523t oV Ex= ol¢t &5 oVde] B8-S 7= W o g Ats}
ofof 3t} tigl 2T ool 60 ol s/dstke A2 9f 2 f7HE2 SlolAl et 2% 5 AurRdE 280k o
I AUtk
(2) FAE AEA] olF uEC] 23 20| HA| YEFE stofof Fith
(3) I8 = &40l BH fondEe] L9EA] RS 449 _E 9 FEIEE HAIS] stojof dith
(4) 7120 Yag ARl A2 Bt & FUst 2&o] HEE 283] wul 93p]Ao} 3kt
4 HERY
1) AR = - E= 720l TH‘J-& B, {7 52 7Iet] ST & R3S AASH] ARet AL Wit 3L /7%
T= %1301] Af, FEE 52 7R AE 555U 71 SaAA ARG A ZIRih
(2) 7FAI 2 AAAZE YRR olo] ol f7F5E, HE AE e AR7HES 71 * /3 B RRAPIA] gl 7REs 2o’
A2 F FIHE 18% oA A Wit
5) 4
d=nd PN PNES THER|=
(1) &= n=5, c=1, m=10, M=100 -
(2) ¥ - n=5, ¢=2, m=10, M=100
(3) At n=5, ¢=0, m=0/25 g
(4) 2|AH2[0F 2L ALO|ER| A n=5, ¢=0, m=0/25 g
(5) St n=5, ¢=2, m=10, M=100
(6) ERAELZCZ HIEZFA n=5, c=2, m=10, M=100(H|AZF L2 OI= X|X0|| SFStCt)
(7) =gy tEdd n=5, c=0, m=0/25 g(H|AZYULZ Or= X|X0f H5iCt)
(8) HE=(gkg): CHSOIM Hdt= 0122 EER7L HEHO0Me= OfLIECE
HS|IERFAIES 05 0|5} (CIS|E2ZACR2A)
fiﬁ;ra 30 OSHAEMOZN J|ESHH, ZEO|24ZE B D2O2MUEES HEY M=
AbAtA AbAb 9l D2I2A9| ARREFO| B7L 3.0 0[5
D2t - o = s
DomeAs 3.0 O|SHEZM|RAICRAM 7|ESHH, ABM, ABMATE T ABMNZES HEE 0=
= =8 o =
Hiﬂlgt}fﬁg D224 3 ABLO| ARSEO| |77t 3.0 03}
6) Al
A|7. DetA[Aol wh AJHg.
Fig. 8. 20181 ®g HMBINY MEIM XZ2FRQ| 7|&EA
(BA: MEQUZOUTNIA| H2016-1545 MEQ| 7|& I 74 MEINHIA|)
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HRYESH PGS AFA 0= HEol| Hoii] AR7IZE Bl thefet nAEed Halks 24
Sttt Cheese 13 2+ AT vlAE Godua A2 SJolxe= 60¥ A7 &<
Salmonella spp.= A8 AEEA Lotow, £ colf= 20 dayREl= ASEA Attt LS
Cheese 1914 40 dayH-E] AEEA EAUATE Cheese 2914+ 60 day7HA] A&t Cheese
13} Cheese 2= HAF Gouda 2|20]710] 2719] Ajoli= UUARE HRFH 0 & HI:3t HFS B
Atk Cheese 3(280) QIF 02 Sa/monella spp.& 29X T AZH BlAE Gouda AR),
Cheese 4(Cheese 394 kefirol|A] £2J3t DH5 -S4+ H7D2} Cheese 5(Cheese 39014 kefirol]
A E213t DN1 4kt 37hell loiA= 609 AR717t 5%t Salmonella spp.2] A7t &=L
t}. £3] Cheese 49} Cheese 59 71202 71 KefirolA E2Jgt g4kt DH59F DN1-&
Cheese 32t} FYA 0= Salmonella spp.d AdNE EHL}. Cheese 6(FAFEE7} glo] AlxH
HJARE Gouda A2)olA= AR717to] AojdaE fAt7t - Cheese0l HIsHA F-944 2
2 A yeldtt. 121 Cheese 7(18E Y= AlXg HEA2] Gouda A0l loiii= di
& U IE, Salmonella ssp= 79 BEER] U9FT, GALL T2 CheeseSHT} O &7
eIt 60¥ £/d9 Cheese 15 Cheese 77HA]9] B= MEof| st Listeria monocy-
togenes, Staphylococcus aureus, Clostridium perfringens, E. coli O157:H7 AAPIA B5F
=35 HAth. FF kefiroll 4] &3t f-4kt DH59F DN19| HlASF 98- o] 83 4429 A
Zof 3t A7t st B AFolA Salmonella spp. & A9F 0 & HZESE Cheese 42} 59]
A BoE Salmonella spp.2] A8l E3k= vl YR-E o83t AR =9 Alxo] Bt & QbdA
= FoIg Zol2t AlgHrh

ALl =
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