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Abstract

This study investigated the prevalence of total aerobic bacteria, coliform and food poisoning (Bacillus cereus) bacteria
in commercial Jeotgal for the evaluation of microbiological safety. The mean mass of total aerobic bacteria was
4.8+1.4 log CFU/g in Jeotgal. Coliform was detected in 17 (48.6%) of 35 seasoned Jeotgal; 14 (42.4%) of 33
low salted Jeotgal compared with three (16.7%) of 18 general salted Jeotgal; and in three (37.5%) of eight HACCP
certificated Jeotgal compared with 14 (32.6%) of 43 non-HACCP certificated Jeotgal. Bacillus cereus was detected
in two (12.5%) of 16 non-seasoned Jeotgal compared with 20 (57.1%) of 35 seasoned Jeotgal; in 19 (57.6%)
of 33 low salted Jeotgal compared with three (16.7%) of 18 general salted Jeotgal, and in four (50.0%) of eight
HACKCP certificated Jeotgal compared with 18 (41.9%) of 43 non-HACCP certificated Jeotgal. Overall, our results
showed that coliform and B. cereus contamination was highest in the seasoned and low salted Jeotgal. It is necessary
to improve the microbiological safety low salted and seasoned Jeotgal. The HACCP system in Jeotgal is reconfirmed

for the enhancement of microbiological safety.
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2 FE5A -2 Multiplex pathogenic  detection PCR
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7Fete] 12,000 rpmel| A 1023 A4Ee] sksint o 3=
33] WHE-3k - eppendorf tube]] B SH5 1| mLE 713}
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oA 1083 YA EE dte] 45 A4S PCR 3 DNAR
AgRan SR Sol 44 HAs] At
2% op7k& 2 74 Jo]l PCR product 5 pLE 23k 110
velA] 3083t 719 ES AAST A719E 2AE
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monocytogenes, B cereus, E. coli O157, Y. enterocolitica,
V. parahacmolyticus, S. aures, Salmonella spp. 52 &7
5} tH(Table 3).
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Table 1. Analysis of salt content (%) in Joetgal

£38}35)2] 22598 A2E (2018)
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(353%)<] A zo] AAgaF 10% o]/d2l Aot AF
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Salt content

Salt content

No Types of Jeotgal %) No Types of Jeotgal %)
1 Fermented scallop 1 (Galibi-jeo) 52 27 Salted fermented big eye herring 2 (Brendaeng-i-jeor) 10.1
2 Flatfish sikhae” 1 (Gajamisighae) 40 28 Salted fermented shrimp 1 (Szeu-jeo) 248
3 Salted baby octopuses 1 (Kkolttugi-jeol) 9.6 29 Salted fermented shrimp 2 (Saeu-jeod) 25.1
4 Salted baby octopuses 2 (Kkoltugi-jeol) 7.6 30 Salted fermented shrimp 3 (Szeu-jeo) 300
5 NagjijeoP 1 79 31 Salted fermented shrimp 4 (Saeu-jeor) 230
6 Nagji-jeot 2 42 32 Salted fermented shrimp 5 (Szew-jeod) 219
7 Nagji-jeot 3 4.6 33 Salted fermented shrimp 6 (Szeu-jeod) 192
8 Nagji-jeot 4 8.6 34 Salted fermented shrimp 7 (Szeu-jeod) 225
9 Nagji-jeot 5 54 35 Salted fermented squid 1 (Qjingeo-jeod 8.8
10 Nagji-jeot 6 6.6 36 Salted fermented squid 2 (Qjingeo-jeod 8.3
11 Nagji-jeot 7 6.9 37 Salted fermented squid 3 (Ojingeo-jeod 8.0
12 Salted anchovy 1 (Myeolchi-jeon 13.6 38 Salted fermented squid 4 (Qjingeo-jeor) 112
13 Salted anchovy 2 (Myeolchi-jeon 173 39 Salted fermented squid 5 (Qjingeo-jeor) 94
14 Salted anchovy 3 (Myeolchi-jeon 15 40 Salted fermented squid 6 (Qjingeo-jeor) 11.7
15 Salted anchovy 4 (Myeolchi-jeon 14.6 41 Salted fermented squid 7 (Qjingeo-jeor) 70
16 Salted fermented Alaska pollack roe 1 (Myeongian-jeol) 133 42 Salted fermented squid 8 (Qjingeo-jeor) 50
17 Salted fermented Alaska pollack roe 2 (Myeonglan-jeol) 72 43 Salted fermented clam 1 (Jogae-jeol) 12.0

18 Salted fermented Alaska pollack roe 3 (Myeonglan-jeo) 79
19 Salted fermented Alaska pollack roe 4 (Myeonglan-jeor) 6.1
20 Salted fermented Alaska pollack roe 5 (Myeonglan-jeor) 6.9
21 Salted fermented Alaska pollack roe 6 (Myeonglan-jeor) 6.4
22 Salted fermented Alaska pollack roe 7 (Myeonglan-jeor) 50
23 Salted fermented Alaska pollack roe 8 (Myeonglan-jeor) 53
24 Salted fermented Alaska pollack roe 9 (Myeongian-jeo) 71
25 Myeongtaechomuchin? 1 55
26 Salted fermented big eye herring 1 (Baendaeng-i-jeor) 10.6

44 Salted fermented Alaska pollack tripe 1 (Changnan-jeor) 6.6
45 Salted fermented Alaska pollack tripe 2 (Changnan-jeor) 6.8
46 Salted fermented Alaska pollack tripe 3 (Changnan-jeor) 8.8
47 Salted fermented Alaska pollack tripe 4 (Changnan-jeol) 6.5
48 Salted fermented Alaska pollack tripe 5 (Changnan-jeol) 6.5

49 Salted herring roe 1 (Cheong-eo-jeod) 7.8
50 Salted yellow corvina 1 (Hwangseog-eo-jeor) 20.6
51 Salted yellow corvina 2 (Hwangseog-eo-jeor) 28.1

Mean 109

DFlatfish sikhae (Gajam sighae), steamed food with salt, cooked grains and chili powder.

D Nagji-jeor, salt and red pepper paste with small octopus.
3 Myeongtaechomuchim, pollack with vinegar dressing.
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Table 2. Classification of packaging type, seasoning type, salt content, and HACCP certification in Jeotgal

Packaging type Seasoning type Salt content HACCP
Food name N:a?nb&res()f Seasoned Low salt General salt ~ .. . Non-
Packaged Unpackaged Jeofgal Jeowal (<10%)  (>10%) Certification certification

Fermented scallop (Galibi-jeor) 1 1 - - 1 1 - - 1
Flatfish sikhae” (Gajamisighae) 1 1 - 1 - 1 - - 1
Salted baby octopuses (Kkolttugt-jeor) 2 - 2 - 2 2 - - 2
Nagji-jeot” 7 4 3 - 7 7 - 2 5
Salted anchovy (Myeolchi-jeo) 4 1 3 4 - 1 3 - 4
Salted fermented Alaska pollack roe (Myeongian-jeor) 9 3 6 - 9 8 1 2 7
Myeongtaechomuchim” 1 1 - - 1 1 - - 1
Salted fermented big eye hetring (Brendaeng-i-jeoi) 2 - 2 2 - - 2 - 2
Salted fermented shrimp (Szeu-jeon 7 2 5 7 - - 7 1 6
Salted fermented squid (Qjingeo-jeor) 8 3 5 - 8 6 2 1 7
Salted fermented clam (Jogae-jeol) 1 - 1 - 1 - 1 - 1
Salted fermented Alaska pollack tripe (Changnan-jeor) 5 3 - 5 5 - 2 3
Salted herring roe (Cheong-eo-al-jeo) 1 1 - - 1 1 - - 1
Salted yellow corvina (Hwangseog-eo-jeo)) - 2 2 - - 2 - 2
Total 51 20 31 16 35 33 18 8 43

UFlatfish sikhae (Gajami sighae), steamed food with salt, cooked grains and chili powder.

D Nagji-jeot, salt and red pepper paste with small octopus.
3 Myeongtaechomuchim, pollack with vinegar dressing.

Table 3. PCR product size and target gene

Pathogen Target gene AmPlégg? size
L. monocyrogenes priA 450
B cereus groEL 303
E coli 0157 714 208
Y enterocolitica v 562
V. parahaemolyticus toxR 375
S aures femA 264
Salmonella spp. paH 141
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Table 4. Detection of total aerobic bacteria in Jeotga/

3t3]7) 257 A2E (2018)

Tyoes of Jeoteal Number of Number of detection Detection MeantSTD
M g samples samples rate (%) (log CFUJg)
Fermented scallop (Galibi-jeor) 1 1 100 5.6
Flatfish sikhae" (Gajamisighae) 1 1 100 5.0
Salted baby octopuses (Kkolttugi-jeol) 2 2 100 53
Nagji-jeoP’ 7 7 100 55
Salted anchovy (Myeolchi-jeo) 4 4 100 29
Salted fermented Alaska pollack roe (Myeongian-eon 9 9 100 54
Myeongtaechomuchin’ 1 1 100 57
Salted fermented big eye herring (Brendaeng-i-jeoi) 2 2 100 49
Salted fermented shrimp (Szeu-jeod) 7 7 100 33
Salted fermented squid (Q)jingeo-eor) 8 8 100 5.3
Salted fermented clam (Jogae-jeol) 1 1 100 59
Salted fermented Alaska pollack tripe (Changnan-jeor) 5 5 100 55
Salted herring roe (Cleong-eo-jeo) 1 1 100 50
Salted yellow corvina (Hwangseog-co-jeol) 2 2 100 30
Total 51 51 100 48114
UFlatfish sikhae (Gajami sighae), steamed food with salt, cooked grains and chili powder.
D Nagji-jeot, salt and red pepper paste with small octopus.
9 Myeongtaechonuchim, pollack with vinegar dressing.
“ND, not detected.
Table 5. Detection of total aerobic bacteria in Jeotga/ according to the types
Tyoe Number of Number of detection ~ Detection rate Mean=STD
P samples samples (%) (log CFUfg)
) Packaged 20 20 100 50£09"
Packaging type )
Unpackaged 31 31 100 4.7£1.6°
) Jeotgal 16 16 100 35:L1°
Seasoning type d
Seasoned Jeorgal 35 35 100 54£1.1
Low salt (<10%) 33 33 100 52+41.0°
Salt content .
General salt (=10%) 18 18 100 4.1£18
HACCP HACCP 8 8 100 4.8+1.0°
certification Non-HACCP % 4 100 48415
Total 51 51 100 4814

"Different superscripts are significantly different at p<0.05.

% Lee
Az, Bl Al L%

U S RN )

HACCP Q15 fri-ot d#gle] dubAldsrt 2

£00)9) B39} LX) e
. e o} A
8719 A3 E ﬁiﬂ dagk Ao g ATEATH
S 7o A AU e R AR E Ad49
AZ5
HACCP 15 A&l Wit n|A=4 b 2471 st

5149 A7 F 1704 o]l HE5 ] 33.3%2
HAEES YA H A& 8 .8+1.2 log CFU/gS.
2 UEhem Z5713, Ao A, HojdAlo] 77t At
27,21, 2.1 log CFU/gi 7V %% F=E YERATH
AR e R v HEAFS AHEA
A FoR xFste] AujE Y= AE 2040 F 74
(35.0%)1A A==, &F vz = A4

= 1074(32 6%)A HEE o] 2ol SAIgle] gt
o] AEH A Ay} FIAL] digdT HEAD

%ﬂ%iﬂﬂ Az 167 tgtto] A& kot
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Table 6. Detection of coliform groups in Jeoigal/

Tyoes of Jeoteal Number of Number of detection Detection rate Mean=STD
M g samples samples (%) (log CFU/g)
Fermented scallop (Galibi-jeo) 1 ND* - -
Flatfish sikhae" (Gajamisighae) 1 ND - -
Salted baby octopuses (Kkolttugi-jeol) 2 2 100 27
Nagji-jeoP’ 7 2 286 13
Salted anchovy (Myeolchi-jeo) 4 ND - -
Salted fermented Alaska pollack roe (Myeongian-eon 9 5 55.6 L5
Myeongtaechomuchin’ 1 ND . .
Salted fermented big eye herring (Brendaeng-i-jeoi) 2 ND - -
Salted fermented shrimp (Szeu-jeod) 7 ND - -
Salted fermented squid (Q)jingeo-eor) 8 6 750 2.1
Salted fermented clam (Jogae-jeol) 1 1 100 1.00
Salted fermented Alaska pollack tripe (Changnan-jeor) 5 ND - -
Salted herring roe (Cheong-eo-ar-jeol) 1 1 100 2.1
Salted yellow corvina (Hwangseog-co-jeol) 2 ND - -
Total 51 17 333 0.81.2
UFlatfish sikhae (Gajami sighae), steamed food with salt, cooked grains and chili powder.
Y Nagjijeot, salt and red pepper paste with small octopus.
9 Myeongtaechonuchim, pollack with vinegar dressing.
“ND, not detected.
Table 7. Detection of coliform groups in Jeoigal according to the types
Tyoe Number of Number of detection ~ Detection rate Mean=STD
» samples samples (%) (log CFUfg)
) Packaged 20 7 350 09+1.3?
Packaging type )
Unpackaged 31 10 326 0.7£1.1°
Seasoning Jeoigal 16 ND" - -
type Seasoned Jeotgal 35 17 486 11512
Low salt (<10%) 33 14 44 1.0£1.3°
Salt content .
General salt (>10%) 18 3 167 0.3£0.7
HACCP HACCP 8 3 315 10 £ 1.5
certfication Non-HACCP % 14 326 074118
Total 51 17 333 0.8+1.2
UND, not detected.
Different superscripts are significantly different at p<0.05.
A7 3571 F 17048.6%)0NA thddwol AZEATE = & 14711(32.6%)° ALoIA o] 7 Z% o] HACCP
¢ AZEG FARZe] AT QHERE fro|Hoes NS sk BARle] o] AEHA
o =4 Jelsdth 29 el wE it we] AEds Alde] AEF3d vdETAS WA, dtael 4%
S AW EH AGAZL 3371 = 14714@2.4%)N A AT o) FE5F4 B cereus, Clostridium perfiingens7}
o] AEHRoY 7|E A% A A5 181 F 37 a7 = o %#‘Jri“‘é*OWL o] S48 e E gkt
(16.7%)l A thgwtwo] AE= AT T3 A93122] o stz AR A= T dikAlErE A
A LAEE FoHo = lﬂ =4 YElgTth. HACCP 3t A 5714 534S Wl B cereuss
AT frirell me Aol AE5dF2 HACCP dlsd A3l Ha (19l wh2d 2 AFZA 3o} Aol s
81 & 3%1(37.5%), HACCP®| OJ% 2] 2 4370 Fol| A HAFETG 28 A 2 A2 gt LARIET)
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wilewn 51719 Az F 2271(43.1%; 2-4, 14-18, 23, 36-39,
41, 44519 A Z)oNX B cereus’t HEFAL L nonocytogenes,
E. coli 0157, Y. enterocolitica, V. parahaemolyticus, S. aures,
Salmonella spp. & 255 At AEEHA Stk HAF
o7 EAs}] JJrHHl?J~ 20719] A7 F 1271(60.0%) N A
B cereus’} AZEF 0, AF I e 314 = 104
(32 3%)2] AZAA B cereus’} 7AZEE AT} Fd AL 35
A F 2071(57.1%), AL 167 5 271(12.5%)° 4 B cereus
P AZEH AL AGRAZDL 334 T 197(57.6%), 71E 214
g A2 187 F 371(16.7%)N M B cereus?’t HEF
t}. HACCP Q15# 87d = 471(500%)°1 X B cereus’t AZE
%3131, HACCP®] QI5HA] %2 437 5 18%1(41.9%)°l A
B cereus’} 7&%5101 HACCP 017‘ 59 A#Egle] B

16 17 M 1819202122 23 24252627 28N P1 P2, M

M 29 30313233343536373839 40 4142434445 M 46 47 48 49 50 51

Fig. 1. Gel electrophoresis result of food poisoning bacteria in Jeotgal

M, size marker, 1-51, sample of Jeoigal N, negative control; P, positive control.
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cereus’t AE% AT

A F nAE ool I3t AE2} Bacillus, Micrococeus
o] HIMs] HEHJ 2 7Heu|A, 728, B5714,
DA 5 172 Azl 7082 Bacillus < TF<} 5%
9] Pseudomonas < TF7} £8] HEth23-26). 13y
2 5AHTR B cereusel] tigHE 1= w|ekste] 51319 A
7 2 27@43.1%)0 4 B cereus’} FEE B A1) A7}
oF AH{ AR Hlue ZHATh B cereus’t HEH 22719
A7 & 7 AE 14, A 11102 F 271 AL
20719 A7 BF n5TRu &5k ol H7tE FdRa
2 Uehst) meba] FaA e Eo7ks FAlETE A4
% B caers T8 LAY 0E AT A A2 A AREH
= FAES] FAS ARt Bes Ao= gAkdrnt
218kl M2 B cereus LT AGA Dol 71E A
5 Aol vlal] =4 Ui Aol =555 B
cereus A 50] QA== A2 FtETh wpeta] 2 A of
de] 232313 U= B carens®] 29+ dish] 8 A2
o AAg AT Dot Aoz e 53] A9A
2, FaA e HAG A 7F Bas Aoz Hrty
At

PR AT} AAA DN W L B cereus B =
7F A Yehg aAlE Ax Al 137 5 TR
A B 7 B e AR L] Az, vl Al 9
Aae]o folsta, 2ded 2 Agate] A1 Aygt =t
293 Aoz Ay Qo) gk A2 o] AA-S Ay
7Fo 2 BFHAIR HACCP Q1% -7 #AIgle] Aol
AHE-SE AN it 9 B cereus’t &= 0] Al
U] ¢ HACCP system #2]|7} Zsls|ojol & Ao = std
=3

Table 8. Detection rate of Bacillus cereus in Jeotgal according to
the types

Number of ~ Number of  Detection rate

Type samples  detection samples (%)
Packaging Packaged 20 12 60.0
Y€ Unpackaged 3] 10 323
Seasoning  Jeotgal 16 2 125
Pe  Seasoned Jeotgal 35 20 571
Low salt (<10%) 3 19 516

Salt content
General salt (>10%) 18 3 16.7
HACCP HACCP 8 4 500
certification Ny HACCP 13 18 419
Total 51 ) 31

2 o

= AT e Al fre 9 Aol dukl, ot

T AFEA TS BAgto 24 nEEA oS Hr)
staal apich & A AHgg Als e YA E vlE
ANA FufF] AZ JIHYlE Bt A AAE F
Z 5115 AUt ez stk drkilT 2 ot A
g AEFFe mgron, AFEATS Multiplex
pathogenic detection PCR kitE ©]-&-stc] Attt Lnt
A5E T 48414 log CFU/gC. 2 517 A7 oA
AEHJoE dgdae] 25 Fda2 3510 = 171
(48.6%)°1A AZE Ao AZ 16104 = BF B4Z
HAch AGA D] 49334 = 1431(424%), 71 24
2 A2 187 F 37(16.7%)°1 4 AZE T} HACCP <1
frFol w2 g3 HE @32 HACCP 5 87 5
37(37.5%), HACCP 1|¢15 431 5 141(32.6%)°1 A A&
HAth Ae=ATe 45 FdAla 3510 T 2071(57.1%),
Az 167 5 22(12.5%)°914 B cereus’t HEH )L, A
A7 3374 F 197(57.6%), 71& 219a A2 1840 =
371(16.7%)°0 X B cereus’} 71Z% 1t} =g HACCP <15
81 3 471(50.0%), HACCP "|213 437 5 1871(41.9%)
N B cereus’t EFUT} A A7 AR AGA
Zo| A AT 2 B cereus LAETF =4 YERG AEA
o] Az, vl Al ST 2 2 AelE . ash,
FAA A FUtE = FARe] et o slom
s ATk =3 HACCP Q15 59 A3glo] diat+
9 B cereus’} &% o] A 4ol gk HACCP system 2]
7} ZrgtE]olol & Aoz Ftwt)

mﬂi

N ol Tt
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