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Microbiological Evaluation of Commercial Eorigul-jeot, Salt-fermented
Oyster Crassostrea gigas with Seasoning, Produced in Korea

Jae-Won So, Shin-Hye Lee! and Kwon-Sam Park!*

Hangil Fermentation Technology Institute, Seosan 31915, Republic of Korea
'Department of Food Science and Biotechnology, Kunsan National University, Gunsan 54150, Republic of Korea

We investigated the quality of 10 commercial eorigul-jeot, salt-fermented oysters with seasoning, by measuring their
chemical composition and bacterial concentrations. The Eorigul-jeothad 5.07—6.06 pH (mean, 5.63), of 1.92-4.74%
salinity (mean, 3.36%), 7.01-14.70 mg/100 g volatile basic nitrogen (mean, 11.91 mg/100 g), 139.22-267.11 mg/100
g amino acid nitrogen (mean, 212.69 mg/100 g), and 1.02—-1.65 g/100 g total acidity (mean, 1.24 g/100 g). The total
viable and lactic acid bacterial counts were 5.7x10*-8.7x10° and 2.7x10°-2.0x10° CFU/g, respectively, and fecal
coliform was detected in only one Eorigul-jeot sample. Bacillus cereus and Clostridium perfringens were detected
in two samples, and all Eorigul-jeot samples were negative for Staphylococcus aureus and Vibrio parahaemolyticus.
These results strongly suggest the need to monitor food-poisoning bacteria in commercial Eorigul-jeot to ensure

consumer health.
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A Z AR 9] dFo]th(Kim, 2020). 1Lk
Egsto] g A o &2 AEghgo] 3-7%
| vste] & F=7t A oR

uhs 50| RAYES
Hze] Yo Az

oA Akl ofg §714F 3 felgo] gepo] ol vlg)
W7t A= o] defele] 7] 2o Bt A AIE SR U
Z]al QItHKim and Kang, 2021). A 45 waof| oisl= ]
AEL 22 YAA Q] 3714 B 7|9 S 2 Micrococcus
2 KAt Brevibacterium?s, Bacillus%:, Pseudomonas<:,
Flavobacterium4s 2 8% 50 & 4&A QIth(Kim, 2008). &
WPE O 2 Aigre 7 Helak gk R FeiR IS o)
ol A A O] 224 7 QLo et E R A T, A
25w el Aol AEE9Irhs Q15 ¥ 3 (Choi et al,
2018; Park et al., 2020; Shim et al., 2021; Lee and Park, 2023)
7F Q7] wizoll ALFE A SRS flafiA= A8 < Al
Z, 45 H ol 3 oA X &H o' U E o] T A
FFAMEDS, 2023)014] A272] F4 722 AR
1.0% o1 3t 21451 0.5% o1/, i< (n=5, c=1, m=0,
M=10, H3 & zu|AAoqt 3TF), BFEAA(EHE), HER
(419 St 8.0% olale] A|Eo] Fhsto] AmAtO® 10 ke
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ol 2 A E1%7}

o|st) W AlF-=4t(Bacillus cereus= 10,000 CFU/g ©|s} 4
Clostridium perfringens= n=5, ¢=2, m=100, M=1,000)0] 4
Ao Qo A ALFO e W A4S G R SeEAE Y
A Alatoll g o] ek HollA] QFA/ Shiofl= tha 1]
St Holoh wehA] 71 B Ao A7 Fa4 5o Est
=2 9 HAA nA =S S HEVF Zasihal wekEh

o FAE T AAF A9 A FEAFORE =0
3-5%9] 2w W AETFE 5o RURE Y IaA tia
Aol A FEALZ Dol viEk, njy™ Fo] S5
SEAIRE 8717 A = A Holtk(So, 2022). - &<
ol A AAPE = ol A e mHbo] 2 2] HZ(Shin et al., 2014;
Cho et al., 2016) 9] =A|I7} EASHL qlof of =49 ¢4
o £A12] 277} glort ofel 2 Ao o|sfs, nl g st &
4 5 kA Sof et AT | vlEe Aol maby
B AT A AFolA] $EHL Qs ofelZAY) B4 Wt
£ 915712428 Q7] $lste] FolA ARl ol o]
A 1052 o olghst W o g ste 248 Fa) &
A S Yhster.
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AlE 200-250 g& HarE Waring blender cup (Waring®
Laboratory Science, Torrington, CT, USA)ef| @1l 2527+ -2
8 3 o] kst 4R BAo) AHg3I9Ict pH, AAAKE 2 ofo]
AP o) 24 915 AR FHl FABHE AR 10 go]

Table 1. Sample code and brief explanation of commercial Eorigul-jeot

123

Z534 90 mLE 71skal ¢ %|(No.2; Adventec Toyo Kaisha,
Ltd., Tokyo, Japan)&2 ]335t o] H-& A| 5 2 ARG5S Tt

pH+= pH meter (SevenCompact S220; Mettler Toledo,
Schwerzenbach, Switzerland)® =730, AGAE=
Beddows et al. (1979)2] Wof whel A& 25 mLof 0.1 N
NaOHE 7}sto] pH 8.47} Fufj7hA] g th 1 AH|gF
(mL)& gt = sHKEH A= 0.009)5t0] Ah=Esk3let. of
LA A $HE2 Formol ¥ (Park et al., 2006) 2.2 =433+
g, A& 25 mLE F3l 0.1 N NaOH £} 2 pH 842 =
Rt th 01710 S 2=EE 89 20 mLE 7kstal, thA
pH 847} E|=% 0.1 N NaOH &9 o 2 A3t & 7 AH|gF
(mL)o]| $H:HAI= 0.00142 A4Fste] ofw| =ik 4 Bk AF
o3t A A5 A(MFDS, 2023)9] glgh o 57
st A oF 1 g& eshe &Y AAE 2lgkste] &7
Fof| 0131 500 mL2 -8 9 o 7et o194 10 mLof KoCrO4
gl 2 3195 715 50,02 N AgNO; 8910 2 A 3lo] A

SFATE 3 & 7] A A (volatile basic nitrogen, VBN)&= 4]
EZFA(MFDS, 2023)2] Conway unitE AR5k n|2Fahib
o2 A3tk niafgt A& 10 gofl 574 70 mLE 7}5}o]
30:27F wukske] F&star of¥fskgietk. 79 5% H2S04 &
N2 7Fto] pH 4.52 F3FAX] & S/ 100 mLE -85k
Alm gl oz ARESIATE Conway unit®] WAol= 0.01 N
H2SO0: € 1 mL, &JAlofi= A| 2o} 35} KoCOs £ 242}
1 mLA o g7E gt oA o] Al 2251 KoCOs 8-
= 2AAEHA AL 25°Coll A TAIRE BRSHIT. o] Ao
Brunswik 2] A|eFS 10 uLE 75131 mfo] L2 .2 AFg-ato]
0.01 N NaOH= 245t &, 71 Anfef2 A4ksto] VBN gk
(mg/100 )& AH=3} ).

0S| 2

RGN

ojg]=Alof| EAl= nAYE EA42 AlEE 4 (MFDS, 2023)

Manufactured goods

Code Location Date of manufacture Date of expiration ~ Storage method  Weight (g) Price (won/bottle)
1 Eijeongbu city X (¢} Cold (210°C) 500 13,900
2 Pocheon city (0] 6] Cold (=10°C) 1,000 23,400
3 Sokcho city X ¢} Cold (=10°C) 500 19,300
4 Yeosu city X (0] Cold (24°C) 300 10,600
5 Incheon city X (0] Cold (21°C) 750 21,800
6 Seoul city X (¢} Cold (£10°C) 1,000 26,900
7 Tongyeong city X (¢} Frozen 500 15,900
8 Daejeon city X (0] Frozen 400 14,900
9 Jinan-gun X (0] Cold (=10°C) 700 30,000
10 Seosan city X (6] Frozen 500 23,000
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o] m| & ARl E5to] AAISHSITE of 2= A A= 40-50
g2 ‘Hat% Waring blender cup (Waring® Laboratory Science,
Torrington, CT, USA)e]l @i of7]o] uljre] Bt Ql4kehs
3]4 ol (phosphate buffered saline, pH 7.4)& 7}5o] 90%
Atk # 23K A7 10 mLE F5ke] 1022 A4
S AR B4 sto] ml Y E A of] ARE-SEIT. ARt
= 2t A A= 340 1 mL& 7t 272] petri dishol] 15}
T Hat5ko] 45°CE ]38l PCA (plate count agar; Difco Labo-
ratories, Detroit, MI, USA)E 20 mL H =& Fo] & 238l
JA|BFEE & 351 1°Cof| A 48 £2417F v osto] A ek
£ A48t CFU (colony forming unit)/g= LEFHTHMEFDS,
2023). Aot 2 EHA A Recommended Proce-
dures for the Examination of Sea water and Shellfish (APHA,
1970)9] v of mat AAJstch =4 Al H o= lauryl sulfate
broth (Oxoid, Basingstoke, UK)E A8-5}0] 35+0.5°Co|A]
2448+ 22171 Wjefal ol wHEUo) 7127 A Eo] Q= Al
e opyo WAsto] SYAT ALEaIAT YA
o]l = brilliant green bile lactose broth 2% (Oxoid, Basingstoke,
UK)2} EC broth (Oxoid, Basingstoke, UK)E AR&-5]-%1.2.1
Z+7+35+0.5°Col| A 24-48 +2A]17H L 44.5+0.2°Cof| A 24 +2
A7t i eFsto] Aol 7] 27F WEEE Al FHL
& WSt A A= 7 34 e R 5709 Al
AE-5F 2|8kt (most probable number, MPN) 2. & Al=&3}0]
MPN/100 g= 37|35} T} f-AkF-2 De Man Rogosa Sharpe
(MRS) agar (Difco Co. Ltd., Sparks, NV, USA)o]| AutA|wt+=
2790] AH83 BT AR 51490 | mLE 7+ 24] petri dish
of F3kL 37T°CollA 48 £2A17F F7Tuekste] 39w et
o5 Asto] CFU/g= YEPHEHMEDS, 2023). At~(A 5
9 A )= Potato Dextrose agarol] THAE A& 349 |
mLE 7} 2749] petri dishol] &5kl 25°Cof| 4] 96 24 7H vl
otol B4 A= Agste] CFU/g=E YePHtHMFDS,
2023). P dt-& A A& BA Y 1 mLE 7279
Baird-Parker agarol] 54£3}al 37°Col| 4] 48 £ 247} vl F5}o]
£t b2 Sl A8M Jg-E A4t} CFU/ge et
WCHMEFDS, 2023). AEH| 28] (Vibrio parahaemolyticus)
= oA A= 34 1 mLE Z+ 249 TCBS (thiosulfate-
citrate-bile salts) agar (Difco, Detroit, MI, USA)o] H&3}1L
37COIA 24+2417) Hioksto] &7 23 mme] B24 et
& Al5ste] CFU/g2 YERHEHMEDS, 2023). B. cereuss= T

A A& AN 1 mLS ZF 3%-9] Brilliance Bacillus cereus
agar (Oxoid, Hampshire, England)ol] %35}31 35+ 1.0°Cof| A]
24 12A17F okt F A HEks A48l o B. cereus®
FR = BE AT efREste] 17 94 2 APIS0CHB
kite} API 20E kit (bioMerieux, Marcy-1'Etoile, France)E Ak
&5t AY3)el 24 2l PCR assay= 54351 CFU/g2 UE}
WH(Park et al., 2020). Clostridium perfiingens<=TA'E A| &
3)4ol | mLE 7 3#9] TSC perfringens agar (Oxoid, Bas-
ingstoke, England)ol| 4£3}¢] 37+ 1.0°C2] GasPak jar (BD
BBL, Mississauga, Canada)of| 4] 24 + 2 A7+ & 7wl oFst & 3
oA ks Alsestl o C. perfringens® 574 5= B ot
FE= eFEesto] 7 G, API 20A kit (bioMerieux)E AF
g5}o] Asls} 14 9 PCR assay= 545}0] CFU/g Leh
HTH(Lee and Park, 2023).

PCR assay0i| 2[st B cereus % C. perfringens?| &8

+F9 FAE Y5t 4 B. cereus = Tryptic Soy
broth (Merck, Darmstadt, Germany)ol| 4%3}o] 35+1.0°C
ofl A 18417 Ml efstelen, C. perfiingens +5-= Rein-
forced Clostridial medium (Difco, Sparks, MD, USA)ef %%
3o 374 LO'CA] 24412 B 7]ufoFstsict. wjefel | mLS
F5ko] 9,190 g= 227 YalEe|sto] A2 Aol Yt S+
4= 100 uL 7Fsto] dEFskaL 100°CollA] 104 7FEsto] A5
ofl 357 7] 9,190 gollA] 157 24l Helalo] 4ol
PCR assayE ¢]3} template DNA=Z AM8-5}¢t}. PCR HH-g-2
Emerald Amp PCR Master Mix (Takara, Otsu, Japan) 12.5 pL,
primer Z}Z} 1.0 uL, 2.5 uL.2] DNA templateol| 575 5
25 uL7} E) A A71sle] SimpliAmp Thermal Cycler (Thermo-
Fisher Scientific, Singapore)E A5} S&3}$I T

Primers<= Bioneer (Daejon, Korea)ol| A €H4dstl o, 47|
A g 52 As+= Table 20 YeRH I B. cereus?| 4=
&3t PCR 4L 94°C, 5571 13] 994 & 94°Cof|A] 30%,
63°CollA] 30% W 72°CollA] 30%Z 3t T2 5} o] = 303
=343}1, final extensionS 72°Cof|A] 537t A A6} Th(Park
et al,, 2007). C. perfiingens®] 5742 $]3+ PCR 2742 95°C
oA 5E7E13] G T 94°Co A 142, 53°Cofl A 142, 72°Ce]l
A 1 3] & 5o o] 5 353] HEESlo] DNAE 5355191
tH(Wu et al., 2009). 535 DNA AH=-2 1.5% agarose (Bios-
esang, Seongnam, Korea) gelol| 4| 27|95 % ethidium bro-

[e]
=1
[e]
=
[e]
T

Table 2. Polymerase chain reaction primers and reaction conditions used in this study

Target gene Sequence (5'-3")

Amplicon size (bp)

Annealing temperature (°C) Reference

5'-TCATGAAGAGCCTGTGTACG-3'
5'-CGACGTGTCAATTCACGCGC-3'

5'-AAAGATGGCATCATCATTCAAC-3'
5'-TACCGTCATTATCTTCCCCAAA-3'

BCJH

16S rRNA

475 63

279 53

Park et al. (2007)

Wu et al. (2009)
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mide (Bioneer, Daejeon, Korea)= FA15}¢] Vilber Lourmat
(Bio-Paint ST4, Marne-la-Vallée, France)A} Gel-Doc system
o2 sjolsigit.

=Y E]
QoA STk o|3fa} HAE 38] whasle] W+ HE
AR et giet. @ dtel EwA W ol A%

T )2 SPSS A 37]A|(SPSS for window, release
10.0.1)] 2J3F ANOVA testE 0]-&5}to] BAHEAISE & Dun-
can®) T 917142 A s,

FAB7F A Aol U 10 Al of22 A YAA]
= A2Aleh QA 2 1A, 7371 24155, 39 24 23
o, A5, A % A 2 1AIEeIoh AR A=At

i 771 A A Aol A Akt 2
A AIE 15000 YoiA] AlFolles AL 2AH T A
TH(Table 1). ot 2= AlFols A% 59 A3
ol et &2 FAZ|E 78k 2n]7]7ke FAE O] 9]
Atk AEL] HEYHL 75 AES PFRE(10°Co3], 4C
ost E= 1°C o]ah)olm], U] 35 AlF2 BEsHe s FA|
o] slie

Aol A8 105 Al of2)= 319 ol w4 At
(pH, 2745, 9%, VBN 9 oo bl 4 91)= Table 30|
LEbf )Iet. pHi= 5.07-6.06 (Bt 5.81) L2 of= 29
FREol S thge] Fjale] Akl s sdidE
AA AGE 714 H R S f-2] e o] 2(free hydro-
gen ion) 9] 2ol of gt Afetar bt 2of HelE A
7ksto] A 23k 2 Ao A3 o] -9 4492719 pHi= 42 6.71

2 6.770] A0 %/ 309 & pH= 212 4.60 B 4.570] ith=
B 17} 9l om(Yang and Lee, 2021), AEFE|4F2] M7} Ei= 1]
A7reke] Alzet =41 2719] pHi= 2424 5.93 Bl 5.920| 3o
WA 499 Fofli= 242 5.78 W 5.75% pH W3} £-2- 19 219]
+ A Z¥= lth(Kim et al., 2019). Al 71Ak0] 4] 3f 95
9] pH= 4.63-5.118] =520] ¥ th= B a7k Q1 o #(Han et al.,
2013), W25 Al xske] oA 741 EHAAZ] $4C
of| A 38U7H IR AIZ] WAl el o] pH= 4.6-4.7 Fo] lrkar
A ATHE Qlck(Koo etal., 2009). A4 02 T2 A Y oFy
Azl Hlaf| o] 2]= Al s/d 17 o A pHO| BIS}E-2 A =
A Aoz aolE it
Al ol g]=A 100 goll EA8k= 24 4ke = 1.02-1.65 g (33
124 g) 20 2 ERIE Q=] o]i= ZAkte] 2hgof &Jgh
G714to] AR 17| wjio]atar BekElth Koo et al. (2009)
S Aol A TUZEHEAZ] F 4°Col| A 38U 7
24 A9 AAAE = 0.7% FLol Jlthe Havf lon, @
Joj A8l & Al xske] 15°CollA] 1097 LA s 1.5%2] 27
A7} A E it B QJei(Kim et al., 1994). =3 105
Al A3l 100 go] A AAEE 0.84-1.46 g H9 Q= Rk
2Uth(Kang et al., 2023). A3}2 0 &2 10F AT o2}z 4 <] pH
oF At oh= Ak TAE UERA ST
AgF o]2]ZA Y] AEl 1.92-4.74% (B 3.36%)2] H9
2 ZRlEgint liAE Al 12 FXHA 2] HE=7F 20.00-
25.84% W9t B3 (Um et al., 2018), Al 10E A]8]2)
A=} 3.0-6.7% W Grh= B (Kang et al., 2023) 9 A7
9% 7HAmAlee] P 533-6.20%0] ¢t Hal(Han et
al., 2013) 5ol Hlal] o2 =Al 2] = A2 2 A o= o
A=t drbA o g A FHeFo] 3% oo™ #Arfal =7
=d oEE A2 F2 o 2 An[sly| difol A FETt
5% mlgtolat #yte] gt FA= thE ALl vls A& A
o= goEn o) fARE 719 %19 IHEE EHgh A

Table 3. pH, salinity, volatile basic nitrogen (VBN), amino acid nitrogen contents, and total acidity of commercial Eorigul-jeot

Code pH Salinity (g/100 g) VBN (mg/100 g)  Amino acid nitrogen (mg/100 g)  Total acidity (g/100 g)
1 6.00£0.01 3.38£0.13¢ 7.55£0.812 222.63+9.67+ 1.05£0.122
2 5.99+0.01° 2.93+0.15° 11.95+1.21° 267.11£7.01 1.07+0.15%
3 5.86+0.02¢ 4.74+0.20" 12.13£0.93% 208.26+5.93° 1.3620.09«
4 5.8040.02° 3.16+0.11%° 13.52+1.160« 221.35+8.81b« 1.27+0.11°«
5 5.93+0.01¢ 3.21+0.08° 12.45+1.27%¢ 229.49+5.16¢ 1.16+0.178a0°
6 6.0610.01¢ 4.12+0.16° 14.05+1.05% 253.71+7.94¢ 1.02+0.142

7 5.52+0.03° 2.95+0.09° 7.01+0.582 151.32+5.632 1.44+0.12%
8 5.8240.02° 1.9240.082 13.3510.920d 139.22+6.872 1.25+0.078bcd
9 6.02+0.00f 3.39+0.14¢ 14.70+1.04¢ 221.5818.950 1.08£0.112°
10 5.07+0.022 3.79+0.12¢ 12.42+1.33% 212.188.03% 1.65+0.15¢

Data are presented as mean+SD. Means with different letters in each column are significantly different (P<0.05) among the groups by Dun-

can’s multiple range test.
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Zolekz S o= A2 At 2u7f et

Kl o2
-
a0
) >3£

t}.
o]2]ZA 100 goll £A5}= VBN g2 7.01-14.70 mg (
it 11.91 mg)o& grelwgich 105 Al 489 VBN
24.5-80.9 mg/100 go]ith= H i (Kang et al., 2023), A|F+9
% 7}x] 4] 8) 2] VBNL- 37.09-47.07 mg/100 go| ith= 2.1
(Hanetal., 2013) 9 7% 9 &3 Aol 5 AMEsHo] A PEie
= 5% 2 6%E F7tsko] A3 @A ol As1E 10°ColA 10
224151 VBN-231.70 mg/100 g 2 16.07 mg/100 go] itk
= EJ“(Han etal., 2012)0] H]3} o] 2] =41 Q] VBN WA A<
Hed o= 22 o B 2ROl Blske] ©al=o| g
ZFo| =11 24 0] shafo] e EXJo] Qo] Ao 7 A A
QIth(Rong et al., 2018). T3t =2 A =7} A5l o uhet 2
gj57lo] Zike 2 HMete A pH7} A skE 7] wZoll #1771
o] A= FA%H VBN g9 M3l LERLFR] k= Z1 o
2 B35 0] Qltk(Cao et al., 2009).

105 Al of 2] 4l 9 ofm] e Abd 4 92 139.22-267.11
mg/100 g (B 212.69 mg/100 g)o= Srelx|glc), 8 A
27} 139.22+6.87 mg/100 g2 7P Wopa 2¥ A|R:
267.11+7.01 mg/100 g& 74 =qkom] A& 7toll= oF 1 9wl
O] Zpo| & Ut glet. ofm| i ibal A Jhegol| Afo| 7 U= o]
= ogZA A=A 7Pk A7Hee F, A R SR
T8} 77k Apolof| 7|91k A o & wetE T Al 105 4]
3l| 9] opm| Ak A ke 72.0-333.0 mg/100 go] Arh= Hal
(Kang et al., 2023), A7 95 7}&}u] A]8)|9] ofu] e AbAl A §F

&2 182.24-246.49 mg/100 go] ¢ th= X 1(Han et al., 2013)
a2 o] 9.1%2] A7 10° CFU/ge] ~EHe -2 718to] 2
A& A %3 320.13 mg/100 g ou| AR 47} A A =] 9l e}
L B 319} gjH| 2 9-AKst A o] tKim et al., 2019).

Al of2l2%9| njd=E =4

0% A7t ofel 2 Ale] ZAskE UMAIES, AT, 2
Z]]EHZ]'-E Rkt At 7l 255 Nlet(B. cereus, C. perfiin-
gens, Staphylococcus aureus 2 Vibrio parahaemolyticus)2]

== Table 4] YR Qe ARAlE=2] B 9= 5.7 < 10~
8 7x10° CFU/ g (¥4t 3.7x 10° CFU/g)o.2 2RI} 3
Z AT olg]Z Al Y] UubA|lata== 6.0 X 104-3.7 X 107 CFU/g
o]tk = ¥ 31(Shim et al., 2021), = WAF L 4=QJAF @ o] %]
ZFo] Akt E 22 ot 520 W 5.38 log CFU/go| itk
+ H31(Song et al., 2022)et= 7 9] FARSE 429 w25 L
Bl BHH, 20% o] 4e] ALdS H7ste] Al EAA, 2A]
AR 7GEA Sl s e w2 w22 dilds s =5
LERY 2ItH(Shim et al., 2021). St W EH A A2 &

= 247+ <18-2,400 MPN/100 g 4! <18-45 MPN/100 g= 1}
EPglet. A%k of 2l B3 7% Aol A ol A& 9]
o, 2,400 MPN/100 go] tiAatwto] HE% AlEolA= &
Aol ERANHTEE FEAUE. A ol ZAE chA
W BA A ] e 712 <18-140 MPN/100 g ¥ <18
MPN/100 g& LFEF Ylth= 237 (Shim et al., 2021) & =LAk
LA LN M= o] HEEA Akt = AAtol A
= B3t 2.21 log CFU/gl. 2 tA+to] A& ttE e
2AthSong et al., 2022). AT of2]Z Ao A A v 2 2
Adidato] A& Al Hu Ee A2t Soll B9l
2o 1912 7FsA o] AlAkgh
A2 2.7 x10°-2.0 X 10° CFU/g(33+t 7.9 X 10* CFU/g)
o2 HEEeH o= iAo 4.7%A 91.7%01| 8f
G = sEmolth 2 AR 25 2kt FE=7.67 X 10!
CFU/go] 1o 499 o] Folli= 1.64 x 10° CFU/g= 571813
the ®a7k glom(Kim et al, 2019), H2|48l9] ikt &

Table 4. Total viable bacteria, coliform group, fecal coliform, lactic acid bacteria, yeast and mold and food-poisoning bacteria of commercial

Eorigul-jeot
Code TcE)t:L;/;iZIe Cé)rlgz;)m cgﬁ‘gﬂn Lbae:lcct:r(i:;d Yeastand Bacillus  Clostridium Staphylococcus Vibrio
(CFUlg) (MPN/100g) (MPN/100g) (CFU/G) (CFUIQ) cereus perfringens aureus parahaemolyticus

1 8.4x10° 45 <18 7.4x104  1.3x10? ND ND ND ND
2 5.1x10° <18 <18 6.5x10*  2.0x10! ND ND ND ND
3 8.7x10° 20 <18 2.0x10°  4.0x10! ND ND ND ND
4 2.8x10° 130 <18 1.5x10%  2.0x10? ND ND ND ND
5 2.0x10° <18 <18 1.1x10*  3.0x10° ND 10 ND ND
6 2.3x10° <18 <18 6.4x10*  1.6x10? 90 ND ND ND
7 4.6x10° 2,400 45 5.3x10*  7.0x10! 10 ND ND ND
8 5.7x10* 1,300 <18 2.7x10°  1.0x10? ND ND ND ND
9 8.4x10* 45 <18 7.7x10*  2.0x10! ND 10 ND ND
10 2.0x10° 20 <18 9.0x10*  2.0x10! ND ND ND ND

ND, Not detected.
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T g A5o= 4.70 log CFU/g, 3Y % 6.01 log CFU/g,
62 3 7.12 log CFU/g, 9% % 8.84 log CFU/g, 1201 5 8.96
log CFU/g& "ha 7} A EHA] 2420z HAkge 2715}
= e e iok= B Qltk(Kang et al., 2023). Al
Z 20| WA oA HAES 5.08-6.21 log (CFU/g) H ol A
AzY om}h H3l(Lee et al., 2013), = AJ2F 2 A o] 4] 3]|o)| A]
ZA#2- 3.0 x 107 CFU/g 2 1.95 % 108 CFU/go| ¢lths Har
(Han etal., 2012)0f] ¥]8fj i A7 of] ARE-ZF 10F o 2]=419] 2
At = A F o g e A o 7 slolx|9c).
AF4(EE Y F3o])= 20X 10-2.0% 102 CFU/g 4220
= HEE =t wiA ol vehd =] P o
= WEEAHAR B AA]). AlE 27 oA sfjof A EE% 74
7} 2.6 x 1062 % 10 CFU/g, 7FAu]Alafoll A% 1.7 % 10°-
5.9%10° CFU/g @ e Alafiof A= 3.2 X 10°4.2 X 10° CFU/
g2 AEE v 3ol HE AlFA FEEA vt =
317} Qlt(Han etal., 2012). of2]=31 Al Al sfjof] Bl %+t

o]

Sl iR o2 WA A& ol 9R U H7HE 1A
2] 70| Sof 23 A0 2 Pt

B. cereus ¥ C. perfringens= 212} 23&2] ojg|ZAlo|A A&
He=d 252+ 1.0x10-9.0 X 10" CFU/g= 1|9 @2 4=
Zo| .0, V. parahaemolyticus 2 S. aureus= =% A] &k
CHTable 4). A %o SE201 51709] AZF 3 2271(43.1%)0]
A B. cereus’} A&E = 2117} @1 2™ (Choi et al., 2018),
24% A A2 % 2GR, BEIIA, 208, Tkl 2 2
Aol Aol A B. cereus’} HEE A= B 17| Qch(Park et al.,
2020). Tk 228 Al Ao HAIA, ofg= A, Wl A, 7t
2] A, 2255 5 2AA M C. perfiingens7t A& At
= 2 31(Lee and Park, 2023)7} Q1= 5, 952] 2 & o] %1 Zbo||
A B. cereus ¥ C. perfringenss= 7% ¥ A| &S}t X 11(Song
etal., 2022) 9 A5 55521 895 A ZFolA B. cereus=
A&E A ookth= B % QJtk(Shim et al., 2021). A&l &
E20] 511 AZol|A V. parahaemolyticus 2 S. aureus= 7

Z5A] Ztth= R (Choietal., 2018) 2! 75521 89F A2
FoA V. parahaemolyticuse= A< A| &3 TH= E11(Shim
etal., 2021)e} G-AFSH Axfo]ct,

105 Az o 2l= A& o ste] AAIRE o|3tst EAof| A A
7F 2| 2.47v] 2ol 7 71 E EAolm, g E EA A= 1
AlFol A AN 2 240l A *—l%% Ale#<1 B. cereus
o} C. perfiingens©] AZE| it o2 AL of 2 Adwt= &
2 A A& ARgste] Alxsh] wiiZel n]gEel o3t FAA 5}
£ HA37| flsto] dAllA = AlES A2 Ee e ias
sl qlet. o 2jF A 9 P/ SHHE lske] (g el

ofl A AARE AR =] AR, Al 2T AAA QL A
2] 9] 5 9l RTLR S-S IR —‘jr% ] et JAg 4
e E e trkal ekE o of 7)o Habd —4 = R AlE
O] TRl Fok aH 7|3 T S ?_Vd H
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