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Abstract

A Study on the Microbiological Characteristics of Cave-ripened Jelu
Traditional Salt-fermented Seafood

Eun Young Sin

Department of Food Science and Nutrition, Graduate School

Cheju National University, Cheju, Korea

The present study purposed to examine the microbiological
characteristics of cave ripened Jeju traditional saltfermented seafood
focused on Kalchi sok-jeotkal, Myeolchi—jeotkal and Jaridom-—jeotkal, and
ultimately to obtain scientific microbiological data for the development of
Jeju traditional salt-fermented seafood.

The pH of salt-fermented seafood was 6.44 ~ 7.00, the acidity was 0.75~
0.88%, and the salinity was as high as 16.4 " 18.0%.

In the experiment to set the optimal condition for isolating halophilic
microorganisms, the quantity of NaCl added to dilute solution was not
significantly different, and it was considered the most optimal condition to
culture the dilute sample on an isolation medium to which NaCl was
added 5%, fo 72 hours In order to isolate microorganisms, we diluted
each sample with 5%(w/w) dilute solution and, believing that different
microorganisms would grow in each condition, we used a medium to
which NaCl was added 0, 5 or 10%, cultured each at 20~ 40T for 72
hours and isolated and identified 100 strains from each sample and a
total of 300 strains.

Among the isolated strains, a relatively large percentage (67%, 200/300)
showed proteolytic activity, and 28% (83/300) showed lactic acid
production ability. Of the 300 strains, 37% (112/300) were gram positive



bacteria and 63% (188/300) were gram negative bacteria. Thus, many
gram negative bacteria were isolated from the materials used in the
experiment, and 19% (57/300) were bacilli, which are gram positive
bacteria.

When the 300 stains were examined, 25 kinds of genus and 189 strains
were identified, of which Sphinogomonas spp. was 19.6%, Bacillus spp.
15.8%, Pantoea spp. 12.7%, Klebsiella spp. 12.7%, Rhizobium spp. 9.5%,
Serratia spp. 9.0%, etc.

In microorganisms isolated from Kalchi sok-jeotkal were detected gram
positive bacteria such as Gemella bergeri and Alloiococcus otitis , gram
negative bacteria such as Klebsiella spp, Sphinogomonas spp. and
Pantoea spp., and bacteria forming spores such as Bacillus subtilis,
Bacillus amyloliquefaciens, Bacillus licheniformis.

In microorganisms isolated from Myeolchi—jeotkal were detected gram
positive bacteria such as Aerococcus viridans and Staphylococcus spp.
gram negative bacteria such as Sphinogomonas spp. Pantoea spp. and
Klebsiella spp, and bacteria forming spores such as Bacillus subtilis,
Bacillus smithii

In microorganisms isolated from Jaridom-jeotkal were detected no
obvious gram positive bacteria but gram negative bacteria such as
Serratia spp and Klebsiella spp and a lot of Rhizobium radiobacter and
Bacillus subtilis.

According to the result of identification, although the salt-fermented
seafood samples were made of different materials, their microorganism
distribution characteristic was similar. Most of strains detected in the
experiment were coliform. However, it is hard to say that the detected
coliform is harmful because coliform is commonly detected in soil, fresh
water and coastal sea water and it is almost unlikely to cause a disease
in the human body as salt in salt-fermented seafood inhibits the growth of
microorganisms. As the saltfermented seafood samples used in the
experiment were prepared using whole fishes it is highly possible that

microorganisms came from the viscera of the materials. In addition, they

_iv_



might come from subsidiary materials such as pepper powder and salt or
from the working environment.

Thus, in order to improve the quality of salt-fermented seafood, applying
microbiological control is considered necessary for fish and shellfish, the
main material of salt-fermented seafood, as well as subsidiary materials
such as red pepper powder and salt, and to process in hygienic
environment. In addition, for long-term storage of saltfermented seafood,
we need to investigate the distribution, percentage and change of
microorganism, and to identify Dbacteria related to putrefaction.
Furthermore, continuous research will be required to develop
bacteriological methods to measure freshness and determine putrefaction

promptly using microorganisms.
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Jeju Traditional jeotkal
l« the optimum condition
Isolation of bacteria Tryptic Soy Agar(TSA)

L 20~40C 24~72 hr

isolation and pure culture

e N
Gram stain & Gram(-) Gram(+)
bacillus distinction v N 80°C, 10 min
H Death Survival
Identification of @ @
bacteRgg GN card GP card BCL card

Fig 1. Flow diagram for the identification of bacteria in jeju traditional

jeotkal. (Salted and Fermented Seafood).
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Table 1. Physicochemical characteristics of Jeju traditional Jeotgal (Salted

and Fermented Seafood).

Kinds of jeotkal

component
Myeolchi—jeot Kalchi sok—joet  Jaridom-joet
pH 6.76 6.44 7.00
Titratable
o 0.88 0.75 0.80
acidity(%)

Salinity(%) 16.4 .5} 18.0
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Table 2. Viable cell counts of Myeolchi—jeotkal according to incubation time,

salt concentration of diluted water and media at 20C. (CFU/mL)

NaCl Viable cell counts (TSAY)
I ti trati
fncul(a}e: ;on confczr.ll rta ;on NaCl concentration of media(%(w/w))
mme\nr (0] 1lute
water(%(w/w)) 0 5 10 15 20
0 NG? NG NG NG NG
5 NG NG NG NG NG
24 10 NG NG NG NG NG
15 NG NG NG NG NG
20 NG NG NG NG NG
0 4.4x10%" 1.7x10° NG NG NG
5 3.2x10* NG NG NG NG
48 4 2
10 5.3x10" 1.5%10 NG NG NG
15 6.1x10" 1.0x10° NG NG NG
20 5.8%x10* NG NG NG NG
0 5.4x10" 1.3x10* 1.3x10? NG NG
5 RIS e 1485 NN La >l NG NG
72 10 7.3x10* 3.5x10" 7.5x10 NG NG
15 7.1x10* 4.5x10" 1.0x10° NG NG
20 5.5%x10" 4.9x<10" 7.5x10 NG NG

b Tryptic soy agar for total aerobic bacteria

? NG = No Growth
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Table 3. Viable cell counts of Myeolchi-jeotkal according to incubation time,

salt concentration of diluted water and media at 30C. (CFU/mL)

NaCl Viable cell counts (TSAY)
?;Z?ESOH Coglfczr;}ij;ijon NaCl concentration of media(%(w/w))

water(%(w/w)) 0 5 10 15 20

0 1.4x10° 3.7<10*  NG? NG NG

5 1.2x10° 5.0x10" NG NG NG

24 10 3.3x10° 3.5x10" NG NG NG

15 7.9x10* 5.6x10* NG NG NG

20 o mgec) OGS MG NG NG

0 1.4x10° 4.3x10" 1.0x10* NG NG

5 1.2x10° 5.4x10" 3.0x10° NG NG

18 10 3.8x10° 3.9x10* 2.8x10° NG NG

15 1.0x10° 6.2x10* 1.6x10* NG NG

20 1.1x10° 8.0x10* 1.6x10* NG NG

0 1.4x10° 4.8x10° 3.2x10° 1.5x10° NG

5 7.5x10° 3.3x10° 8.0x10° 3.0x10*° NG

72 10 1.7<10° 4.9x10° 1.1x10° NG NG

15 9.9x10* 3.9x10° 1.0x10° NG NG

20 6.3x10° 4.4x10° 1.8x10° NG NG

b Tryptic soy agar for total aerobic bacteria

? NG = No Growth
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Table 4. Viable cell counts of Myeolchi-jeotkal according to incubation time,

salt concentration of diluted water and media at 40C. (CFU/mL)

NaCl Viable cell counts (TSAY)

Incubation concentration ] ]
time(hr) of diluted NaCl concentration of media(%(w/w))

water(%(w/w)) 0 5 10 15 20
0 6.0x10" 5.1x10" 5.0x<10° NG NG
5 5.2x10" 4.9x10" 2.0x10° NG NG
24 10 8.0x10* 7.7x10*  NG? NG NG
16 7.3x10" 8.5x10" 1.2x10* NG NG
20 1.1x10° 9.1x10* 5.0x10° NG NG
0 6.2x10* 5.5x10' 2.0x10* NG NG
5 5.3x10* 5.1x10" 85x10° NG NG
18 10 8.0x10" 7.9x10" 2.0x10* NG NG
15 7.4x10" 8.8x10" 1.5x10° NG NG
20 1.1x10° 9.4x10* 1.3x10" NG NG
0 6.2x10" 5.4x10° 2.7x10° 5.0x10° NG
5 5.8x10* 3.2x10° 1.4x10° 2.5x10° NG
72 10 8.0x10* 3.5x10° 7.7x10° NG NG
15 7.4x10" 3.3x10° 9.7x10" NG NG
20 1.1x10° 4.4x10° 2.0x10' NG NG

b Tryptic soy agar for total aerobic bacteria

Y NG = No Growth
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go] ofstylo] wuA o] Fafrl Hoj e

Protease®] ™3+ A= Bacillus spp. 219 alkaline protease:= o] #
s o8] Aol gkow - Bacillus spp. &) protease % Z A9 i
3 Ex4o] tpFaittE Aol MuE kY Alkaline proteaseo] ¥+ AT

2
-

1=

=2

M

41), Pseudomonas maltophila42), Rhizopus

= Bacillus Spp.40), Aspergillus oryzae
oryzae™, 2 Bacillus pumilus™ 59 #FoA AAEE proteased & A3H
EXNS B}
Choi®'¢] & el A= pHell protease &4 pH 5~971A &= W E 43S
ok, NaCl X9 mWE protease &S 6% NaCl oAM= &4
FAo] =A4 FAHAN 9% NaCl FxdlAE AAs As=don, F3Fo A
2 15%0l A o] AFol FAAS] AH ATt gk v FA L] WE B4 &
A 36AITA BAe Aol dAAS Tt T2AIAl BAe B2

M8 F7HE A

brothell color indicator?! bromocresol purples A% #7}slo] =43}
wed dF F oY dF7F 2Abs At AoE YEhY AE /Y
TH A dFgFs FAS Aoz AZHAY. ZAAAL TS F ATl dskd

28%6(83/300)9] Hl&& H L, 2+ dF9 A AP Fig 3% 2ok REdF
7 Ak 5o fUInbE AAte A HH Z2EY F99 pHYF AstEo] Fod =
dAS A H=d, oluf AAdE w=ghAe] A7]ef| we}t Table 5o YER AL
7} o] B4 5 2 Table 10~12¢] YER LT
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1~50 51~100

101~150 151~200

Fig. 2. Proteolytic activity of microbial strains isolated from Kalchi sok—joet,

Myeolchi-jeot and Jaridom-joet.
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1~50 51~100

101~150 1561~200

Fig. 3. Lactic acid producing ability of microbial strains isolated from Kalchi

sok—joet, Myeolchi-jeot and Jaridom-joet.
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Table 5. Proteolytic activity and Lactic acid producing ability of microbial

strains isolated from Kalchi sok-joet, Myeolchi—-jeot and Jaridom-joet.

No. sample A" B™  No. sample A B” No. sample A B~
1 Jl) +++ + 51 K +++ 101 K +++ +
2 J +++ + 52 K 44+ 102 K ++ +
3 J +++ + 53 K +++ + 103 K +4+++
4 J 44+ 54 K +++ 104 K +4+++
5 J +++ + 55 K 44+ 105 K +++ +
6 J 44+ 56 K +++ + 106 K +++ +
7 ] o 57 K 107 K E—

8 ] o 58 K 108 K T+t +
9 J 44+ 59 J +++ 109 K +++ +
10 J ++ + 60 J 44+ 110 K +++ +
11 MZ) 44+ ++ 61 J 44+ 111 K +

12 M et 62 J et 112 K

13 M +++ 63 J +4+++ 113 K +4+++

14 M +++ 64 ] ++++ 114 K +4+++

15 M +++ 65 1 ++++ 115 K +++

16 M T 66 J T 116 K

17 M +++ 67 J 44+ 117 K +4+++

18 M o + 68 ] o 118 K +

19 M o 69 K + 119 K o +
20 M +++ + 70 M +4++ + 120 K +4+++ +
21 J + 71 M ot + 121 M

22 J ++ + 72 J +++ + 122 M +++

23 M T 73 J 123 M

24 M ++ ++ 74 J 124 M ++ +
25 M +++ 75 J 44+ 125 K +++

26 M +++ 76 J ++++ 126 K +++

27 M T 77 M + 127 M

28 M ot 78 K T+ + 128 M ++ +
29 M et 79 J o+ + 129 M

30 M ++++ 80 40 +++ + 130 K +++

31 J ++++ 81 J +4 4+ 131 i ++ ++
32 J ++ &2 J +++ + 132 J ++ ++
33 J et + 83 J 133 J +

34 J +++ + 4 K +4++ + 134 J ++ +
35 J ++ + 85 K ++++ 135 J ++ +
36 Al 4+ + 86 K T + 136 J +

37 J + 87 K bt 137 J + +
38 J ++ + &8 M 44+ 138 J ++ +
39 J ++ + 89 M 139 J e +
40 J +++ + 90 J 44+ 140 J ++ +
41 KY ot 91 ] ot 141 ] +

42 K 44+ 92 J 44+ 142 J +++

43 K 44+ 93 J 44+ 143 J +4+++

44 K o 94 M o + 144 ]

45 K et + 95 M 145 J et

46 K o + 9% M + + 146 ] ot

47 K o + 97 M ot + 147 ] +

48 K ++ + 98 M + 148 J +

49 K T 99 M et 149 J

50 K +++ + 100 M 44+ 150 J +4+++
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No. sample A" B”  No. sample A" B™ No. sample A" B™
151 M e 201 M +++ 251 il ++
152 M e 202 M +++ + 252 il ++ +
153 M 203 M 253 J ++ +
154 M +4+++ 204 M +++ + 254 J +++
155 M et 205 M 255 J ot
156 M et 206 M e 256 J +
157 K et 207 K e 257 J ot
158 J + 208 K e 258 M

159 J + 209 K 259 M

160 M 210 K 260 M

161 M 211 K 261 M

162 M 212 K 262 M

163 K e+t 213 K 263 M

164 M 214 K 264 M

165 M 215 K 265 M

166 M 216 K 266 M

167 M 217 K 267 M ++ ++
168 M i 218 K 4+t 268 M

169 K +4++ 219 K ++++ 269 M 44+ ++
170 K ++ 220 M ++ 270 M

171 K 221 M +++ 271 K e
172 K e+ 222 M + 272 K e
173 K 223 M ++ 273 K +
174 M 224 M + 274 K +
175 M +4g 225 M 275 K e
176 M ++ 226 M 276 M

177 M 227 M 277 M

178 M 228 M 278 M

179 M 229 M ++ 279 M

180 M ot 230 J 280 M

181 K i 231 J + 281 M

182 K 4t 232 J] 282 M

183 K ot 233 \) 283 M

184 K N 234 J 284 M

185 J et 235 1f + 285 M

186 J ot 236 J + 286 M

187 K bt 237 J + 287 J

188 K bt 238 J i 288 J

189 K bt 239 J + 289 J

190 K bt 240 K 290 J

191 K e 241 K ++ 291 J

192 K e+t 242 K + 292 il

193 K T+t 243 K ot 293 ]

194 K e 244 K + 294 il

195 K - 245 K ot 295 ]

196 K ++ 246 K - 296 ]

197 K T+t 247 K + 297 ]

198 K - 248 K + 298 ]

199 K T+t 249 M 299 ]

200 K ot 250 M 300 K +

v Jaridom-joet 2 Myeolchi-jeot Y Kalchi sok-joet

* : Proteolytic activity

" ¢ Lactic acid producing ability
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Table 6. Morphological characteristics(Gram stain) of bacteria isolated from

Jeju traditional Jeotgal.

incubation

. Colony No
condition
AY BY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Kalchi sok-joet
20 0 e - - - - - - - -
20 5 + - + - - + - + - + - -+
30 0 - - - - - - = = = = = = = = =
30 5 - - - - - - - = = = + - - - -
40 0 e —  —
40 5 + + + - — - = - - -+
40 10 + + + + - + + + + + -
Myeolchi-jeot
20 0 y &F S S Y 7 i S N /4% -
20 5 + — NS5 - A - W Ty 1S - - -
30 0 e — | SIS L 9. al - - -
30 5 1 S=F Y R\ TRl PR o W = + + +
40 0 - = My @\ -—_— " "y 1R T
40 5 - > - + -
40 10 + e i+ - -
Jaridom—joet
20 0 + - - = - = N — + + + - + + o+
20 5 - - + N = - = - - N + + - - -
30 0 - N - + = = - = = = + - - -+
30 5 -+ - Yl Y &y - - - + - -
40 0 - — m T g — = - -
40 5 - - - - - - - = = = = - - -
40 10 + - + + + + + + + + + -+ 4+

Y Temperature(C)

? NaCl concentration of media(%)

3 . .. )
+  Gram positive bacteria

H . : )
- : Gram negative bacteria
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Table 7. Comparison of bacterial counts in Kalchi sok-joet according to

temperature and NaCl concentration of media.

GP’ GN™ BCL™

sample Kalchi sok-joet 8 67 25

20C 5 19 6

temperature(C) 30T 0 29 1
40C 3 19 18

0% 1 3y 2

NaCl conc.entration % 7 93 15

of media (%)

10% 0 7 8

* GP : Gram positive card
™ GN : Gram negative card

“* BCL : Bicillus card
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Table 8. Comparison of bacterial counts in Myeolchi-jeot according to

temperature and NaCl concentration of media.

GP’ GN™ BCL™
sample Myeolchi-jeot 33 51 16
20C 2 25 3
temperature(C) 30T 14 11 5
40C 17 15 8
0% 3 gl 6
NaCl conc.entration % 91 16 3
of media (%)
10% 9 4 2

* GP : Gram positive card
™ GN : Gram negative card

“* BCL : Bicillus card
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Table 9. Comparison of bacterial counts in Jaridom-joet according

temperature and NaCl concentration of media.

GP’ GN™ BCL™

sample Jaridom-joet 14 70 16

20C 8 20 2

temperature(C) 30T 0 25 5
40C 6 25 9

0% 6 29 5

NaCl conc.entration % 3 97 10

of media (%)

10% 0 14 1

* GP : Gram positive card
™ GN : Gram negative card

“* BCL : Bicillus card
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© 19%(57/300)9] Pl &S Kt

F 30075 ERle A A= Table 130 A stA k. 255 189w 7}
A%, Sphinogomonas spp.”t 19.6%, Bacillus spp. 15.8%, Pantoea spp.
12.7%, Klebsiella spp. 12.7%%2 ¥ H]|&S XY S™  Rhizobium spp. 9.5%,
Serratia spp. 9.0% 2= 4 ¥ 3ch

A2 AoNA EEldt s 54 ZIE Table 100 YERHATE 23 FA
o2 Gemella bergeri, Alloiococcus otitis 5°] A=%HP o 18 SA
O 2= Klebsiella spp. Sphinogomonas spp. Pantoea spp. 5 ° HEHomH
sporeE A d= O 2= Bacillus subtilis, Bacillus amyloliquefaciens,
Bacillus licheniformis 5°] A&% 3t}

ZEAA A £dF nAd=e] $4 235 Table 110 Wdebideh. 23 <

o,

o 2= Aerococcus viridans, Staphylococcus spp. 5 °] AEEHAom 13

1 0 2= Sphinogomonas spp. Pantoea spp. Klebsiella spp, 5°] AZ%H A

>
>

ow vlA @ A& = Bacillus subtilis, Bacillus smithii 5 °] 725 3t}

Ao A EEle nAEe] 4 AZE Table 120 YeEpSith F3d 1
g AT S (e Aor FAdFJew a1 SATFOEE Serratia Spp.
Klebsiella spp S°] AZ% o Rhizobium radiobacterc] T HAZE% Utk
vl 8 2~ 2 = Bacillus subtilis7} HZ%

Hong SYWel A wxANA Aeromonas aerogenes, Bacillus subtilis,
Staphylococcus saprophyticus 5°] #2 ¥ vhal B st al, Kim 599 94
o] A7 wEwMER Staphylococcus xylosus, Pseudomonas fluorescens 7}
2eErtn Bustdrh w3 Kim Y A9 2L AxdAS o
Staphylococcus  xylosus, Micrococcus varians, Pseudomonas diminuta,
Flavobacterium odoratum, Acinetobacter calcoaceticus, Aeromonas D3 5 2] Al
o] Wgo| AHye il skt

8o Aol e "@AAL Bolste MAES AdEedME  Bacillus

spp., Pseudomonas spp., Pediococcus spp., % Micrococcus spp. 52 0]



Table 10. Identification of bacteria strains isolated from Kalchi sok—joet

: lactic acid
condi No  card Pr(ﬁﬁ?bl identification P;%({f\e,ﬁ%,e producing
° ability
1 GN 91 Klebsiella pneumoniae spp ozaenae +t++
2 GN Unidentified Organism +t++
3 GN 99 Rhizobium radiobacter
4 GN Unidentified Organism
5 BCL Unidentified Organism
6 GN 93 Klebsiella pneumoniae spp ozaenae +t++
9.0 7 GN 89 Pantoea spp +++
n 8 BCL Unidentified Organism
9 GN 93 Sphingomonas paucimobilis ++++
10 GN 94 Serratia plymuthica +++
11 GN Unidentified Organism +++
12 GP Nonreactive biopattern
13 GN 86 Sphingomonas paucimobilis 4+
14 GN 91 Sphingomonas paucimobilis +t++
15 GN 39 Pantoea spp ++ +
1 BCL Unidentified Organism +++
2 GN 36 Sphingomonas paucimobilis 4+
3 BCL Nonreactive biopattern
4 GN 99 Acinetobacter haemolyticus 4+
5 GN Unidentified Organism +t++
6 GP 99 Alloiococcus otitis
7 GN Unidentified Organism +t++
9-5 8 GP Nonreactive biopattern ++
2 9 GP Nonreactive biopattern +
10 GN 94 Serratia plymuthica ++++
N
12 GP Nonreactive biopattern +
13 GN 91 Sphingomonas paucimobilis 4+
14 GN Unidentified Organism +++
15 BCL 93 'Bacillus su{atilis/ ' .
Bacillus amyloliquefaciens
1 GN 93 Pantoea spp ++ +
2 GN 95 Pantoea spp 4+ +
3 GN Unidentified Organism +++ +
4 GN Unidentified Organism +++ +
5 GN Unidentified Organism 4+ +
33_)0 6 GN Unidentified Organism ot
7 GN Unidentified Organism +++ +
8 GN Unidentified Organism +++ +
9 GN 92 Klebsiella pneumoniae spp ozaenae 4+
10 GN 92 Klebsiella pneumoniae spp ozaenae 4+
11 GN Unidentified Organism +++
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12 GN 93 Pantoea spp +t++ +
13 GN 86 Sphingomonas paucimobilis 4+
14 GN 93 Pantoea spp +t++ +
15 GN 87 Sphingomonas paucimobilis +
1 GN 89 Sphingomonas paucimobilis +t++
2 GN Unidentified Organism 4+
3 GN Unidentified Organism +++
4 GN Unidentified Organism +t++
5 GN Unidentified Organism +t++
6 GN Unidentified Organism 4+
7 GN Unidentified Organism +++
3-5 8 GN 92 Klebsiella pneumoniae spp ozaenae +t++
) GN Unidentified Organism +t++
10 GN Unidentified Organism +++
1 BCL 92 'Bacillus su{atilis/ . s
Bacillus amyloliquefaciens
12 GN 94 Serratia plymuthica +++
13 GN 92 Klebsiella pneumoniae spp ozaenae ++++
14 GN 94 Serratia plymuthica +t++
15 GN 92 Klebsiella pneumoniae spp ozaenae +++
1 GN 99 Rhizobium radiobacter +
2 GN Unidentified Organism +t++ +
3 GN 99 Rhizobium radiobacter +
4 GN Unidentified Organism 4+
4-0 5 GN 94 Pantoea spp bt +
06 GN Unidentified Organism ++ +
7 GN 95 Pantoea spp ++ +
8 GN Unidentified Organism +++ +
9 GN 95  Klebsiella pneumoniae ssp pneumoniae T4+ +
10 GN Unidentified Organism 4+ +
Bacillus subtilis/
1 BCL 'S Bacillus amyloliquefaciens o
Bacillus subtilis/
2 BCL ° Bacillus amyloliquefaciens e
3 BCL 38 Bacillus smithii
4 BCL Nonreactive biopattern
5 BCL 94 Bacillus smithii
6 GN 88 Sphingomonas paucimobilis +
4-5 7 GP 87 Gardnerella vaginalis
® 8  BCL 94 Bacillus smithii
9 BCL 97 Bacillus smithii
10 BCL 94 Bacillus smithii
11 GP 91 Gardnerella vaginalis
12 GP 87 Gemella bergeri
13 BCL 92 'Bacillus sqbtilis/ ' s
Bacillus amyloliquefaciens
14 BCL Unidentified Organism ++++
15 GN Unidentified Organism
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Bacillus subtilis/

1 BCL 91 . . . ++
Bacillus amyloliquefaciens
Baci beili
9 BCL 90 ' acillus sul tzlls/' s
Bacillus amyloliquefaciens
Baci biili
3 BCL o4 ' acillus sul tzlls/' s
Bacillus amyloliquefaciens
4 GN 92 Klebsiella pneumoniae spp ozaenae T+t
5 BCL Unidentified Organism +++
6 GN 90 Sphingomonas paucimobilis +++
4-10 7 GN Nonreactive biopattern ++++
3 BCL 03 ' acillus sul tzlls/' s
Bacillus amyloliquefaciens
9 GN 87 Yersinia entserocolitica group
10 GN Unidentified Organism +++
11 GN 91 Klebsiella pneumoniae spp ozaenae +t++
12 BCL 90 Bacillus licheniformis +
13 BCL Unidentified Organism +
14 GN Unidentified Organism ++
Baci beili
15 BCL o4 . acillus sul tzlzs/'
Bacillus amyloliquefaciens
Y 20C in incubater, Tryptic Soy Agar containing 0% Nacl
Y 20C in incubater, Tryptic Soy Agar containing 5% Nacl
?30C in incubater, Tryptic Soy Agar containing 0% Nacl
?'30°C in incubater, Tryptic Soy Agar containing 5% Nacl
» 40°C in incubater, Tryptic Soy Agar containing 0% Nacl
9 40C in incubater, Tryptic Soy Agar containing 5% Nacl
7 40C in incubater, Tryptic Soy Agar containing 10% Nacl
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S-AstH, L 9 Vibrio spp, Clostridium spp., Serratia spp., Achromobacter
spp., Streptococcus spp., Brevibacterium spp., Halobacterrium spp., Flavobacterium
spp., Corynebacterium spp., Acinetobacter spp., Sarcina spp.¢ Staphylococcus
spp. 5 °l, EETEAAME Torulopsis spp. ¥ Saccaromyces spp. 5°| w25

N

rr

AN

(o]
HU
Oll
o
30
kd

Lee %—51’5”% of s Foll A FelE AAAII F 334F TAE Ay 20 &l
FAE[L, FQR& TFORE Pseudomonas spp.(26.3%), Staphylococcus
spp.(7.5%), Acinetobacter spp.(7.5%), Vibrio spp.(6.6%), Micrococcus
spp.(5.2%), Aeromonas spp. (5.2%), Enterobacter spp. (5.2%) ©]dt}. o]+ A
oA Eedk Aty Hlaste] & w Az ARQl ofFeolA FHE AT

A & 3BANA S, aureus 43FE E7], TAATE Ham 579 B w2
2002 3~5¢9 A&Al ZhEbEFAE A AR AEF 7249 1 mLd ¥
HEA == 4,900, Coliforms 44, Vibrio spp. 160, Staphylococcus spp. 3,000
CFU/mLE ztz} JA HAAv. A2 Al £ sA4Z23, T 93579 ATo] &
gdERqed, 423, Coliforms 355%(33/93), Vibrio spp. 8.6%(8/93) 171
Staphylococcus spp. 12.9%(12/93)% ++8] &1L, Coliforms® A% E. cholerae

7V 1652 7H Bk o Vibrio spp.2l A% V. alginolyticus”?} 5, V. fluvialis
7} 35, Staphylococcus spp.2l A% S. lentus’7} 55+ 2 Eoktt.

Kim 5% osld ®xx9 wasAo|A Bacillus spp. <} Staphylococcus
spp. ©] FEFE o] Fi YAt H sty al, 4443 Bacillus spp. & W E3 @
A 9] E At WA o7 Bacillus spp. < pH 6.0 o]&toll A AFo] S

ol EX|A Lapel Folsh= M2 T2 Stapylococcus

spp. olgtal FAsEATE EF Ao AN FHT AdFatE B ATl T

o] =3 B Aol EAo|A=1 Stapylococcus spp. Micrococcus spp.7} A 8l o
019131, £3] Stapylococcus spp.”t 2gtia ® s ®

2 AFoAE durdl fenAE=R A% e Klebsiella  spp.,

Sphingomonas spp. 5°l AZHAAT YarAEZ G4 A7|= oAHE AL
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Table 11. Identification of bacteria strains isolated from Myeolchi—jeot.

. lactic acid
Ctolggi No  card Prgﬁfbl identification %E%‘f\e,ﬁsye producing
0 ability
1 GN 94 Serratia plymuthica 4
2 GN Unidentified Organism +H+
3 GN 87 Sphingomonas paucimobilis +H+
4 GN 39 Sphingomonas paucimobilis 4
5 GN 92 Klebsiella pneumoniae spp ozaenae 4
6 BCL H Baci l? 5; lZZ@?ZZ?ZZtLZ;c{Ci ens o
2.0 7 GN 94 Serratia plymuthica +++
b 8 GN 86 Sphingomonas paucimobilis +++
9 GN 92 Klebsiella pneumoniae spp ozaenae +++
10 GN Unidentified Organism +++
11 GN 95 Pantoea spp ++ ++
12 GN 89 Pantoea spp ++ +
13 GN 94 Pantoea spp ++++
14 BCL Unidentified Organism ++
15 GN 95 Pantoea spp +++ +
1 GP Nonreactive biopattern +
2 GN 89 Sphingomonas paucimobilis T+t
3 GN 85 Serratia plymuthica
4 GN Unidentified Organism T+t ++
5 GN 94 Serratia plymuthica +++
6 GN 94 Serratia plymuthica +++
7 GN 89 Sphingomonas paucimobilis +++
2;)5 8 GN 90 Sphingomonas paucimobilis +++
9 GN 89 Sphingomonas paucimobilis ++++
10 BCL Unidentified Organism ++
11 GN 88 Sphingomonas paucimobilis ++
12 GN Unidentified Organism +++ +
13 GN 90 Serratia plymuthica +++
14 GP Low Discrimination +
15 GN 89 Pantoea spp +++ +
1 GN Unidentified Organism ++
2 GN 9 Rhizobium radiobacter + +
303  ap 92 Gemella bergeri
4 GN 95 Sphingomonas paucimobilis
5 GN 90 Pantoea spp +H+ +

_34_



6 GN 88 Sphingomonas paucimobilis
7 GN Unidentified Organism +++ +
8 BCL Unidentified Organism
9 BCL Unidentified Organism
10 BCL 85 Bacillus firmus
11 BCL Unidentified Organism
12 GP 94 Staphylococcus warneri ++
13 GN 94 Pantoea spp ++
14 GN 85 Serratia plymuthica ++
15 GN Unidentified Organism +++
1 GP 85 Gardnerella vaginalis
2 GP 92 Gemella bergeri
3 GP 35 Alloiococcus otitis
4 GP 35 Kocuria kristinae
5 GP 91 Gemella bergeri
6 GP 95 Gardnerella vaginalis ++
7 GP Unidentified Organism ++ ++
5278 BCL W Bacillus smithii
9 GN 98 Sphingomonas paucimobilis
10 GP Unidentified Organism
11 GN Unidentified Organism ++ +
12 GP 36 Aerococcus viridans 4 ++
13 GP Unidentified Organism
14 GP 37 Aerococcus viridans ++
15 GP 98 Staphylococcus equorum +
1 GN Unidentified Organism +++ +
2 GN Unidentified Organism +++
3 GN 95  Klebsiella pneumoniae ssp pneumoniae ++ +
4 GN 9 Sphingomonas paucimobilis +
4;)0 5 GN 9 Rhizobium radiobacter +
6 GN 9 Rhizobium radiobacter et
7 GN 93 Rhizobium radiobacter
8 GN 87 Klebsiella pneumoniae spp ozaenae ++
9 GN 9 Rhizobium radiobacter
10 GP 95 Staphylococcus vitulinus ++ +
1 GP 9% Kocuria kristinae
4-5 2 BCL 97 Bacillus smithii
o 3 GP 93 Aerococcus viridans
4 GP 9% Kocuria kristinae
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5 BCL Unidentified Organism
6 GP 36 Kocuria kristinae
7 BCL 94 Bacillus smithii
8 BCL 91 Bacillus smithii
9 GP 87 Aerococcus viridans
10 GP 95 Gardnerella vaginalis
11 BCL Nonreactive biopattern
12 GP Unidentified Organism
13 BCL 0 Bacil?gsc lZZ@?ZZ?ZZtLZ;c{CienS o
14 GN Low Discrimination
15 GN 99 Rhizobium radiobacter
1 GP 87 Globicatella sulfidifaciens
2 GP 91 Gardnerella vaginalis
3 GP 92 Gemella bergeri
4 GP Low Discrimination
5 BCL 39 Bacillus smithii
6 GP 88 Gardnerella vaginalis
4-10 7 GP Unidentified Organism
o8 BCL o1 Bacillus smithii
9 GP 87 Gemella bergeri
10 GN 96 Sphingomonas paucimobilis
11 GN 88 Sphingomonas paucimobilis
12 GN 92 Sphingomonas paucimobilis
13 GP 95 Gardnerella vaginalis
14 GP 92 Gemella bergeri
15 GN 87 Sphingomonas paucimobilis
Y 20C in incubater, Tryptic Soy Agar containing 0% Nacl
Y 20C in incubater, Tryptic Soy Agar containing 5% Nacl
?30C in incubater, Tryptic Soy Agar containing 0% Nacl
P30T in incubater, Tryptic Soy Agar containing 5% Nacl
2 40°C in incubater, Tryptic Soy Agar containing 0% Nacl
9 40C in incubater, Tryptic Soy Agar containing 5% Nacl
2 40°C in incubater, Tryptic Soy Agar containing 109 Nacl
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Table 12. Identification of bacteria strains isolated from _Jaridom-joet.

: lactic acid
Ctolggi No  card Prgﬁfbl identification %E%‘f\e,ﬁsye producing
° ability
1 BCL Nonreactive biopattern
2 GN Low Discrimination
3 GN 95 Pantoea spp ++ +
4 GN Unidentified Organism ++++
5 GN Unidentified Organism +++ +
6 GN 94  Klebsiella pneumoniae ssp pneumoniae ++ +
7 GN 94 Serratia plymuthica T+t
2;)0 8 GN Unidentified Organism +H++
9 GP Low Discrimination +
10 GP Nonreactive biopattern
11 GP Nonreactive biopattern
12 GN 9 Acinetobacter haemolyticus
13 GP Nonreactive biopattern
14 GP Nonreactive biopattern +
15 GP 86 Leuconostoc pseudomesenteroides +
1 GN Unidentified Organism ++ +
2 GN Unidentified Organism ++++
3 GP 9 Alloiococcus otitis ++
4 GN 87 Sphingomonas paucimobilis T+t
5 GN 94 Pantoea spp T+t
6 GN 87 Sphingomonas paucimobilis ++++
95 7 GN 90 Pantoea spp +++ +
2) 8 GN 87 Sphingomonas paucimobilis ++++
9 GN Unidentified Organism +++ +
10 GN Unidentified Organism +++ +
11 BCL Unidentified Organism +
12 GP Unidentified Organism ++
13 GN Unidentified Organism +++ +
14 GN 99 Rhizobium radiobacter 4
15 GN 91 Sphingomonas paucimobilis T+t
1 GN Unidentified Organism ++ ++
2 GN 95 Pantoea spp ++ +
3;)0 3 GN 88 Pantoea spp ++ +
4 BCL Unidentified Organism ++ +
5 GN 94 Pantoea spp ++ +
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6 GN 95 Pantoea spp ++ +
7 GN 9 Rhizobium radiobacter + +
8 GN 95  Klebsiella pneumoniae ssp pneumoniae +
9 GN 95  Klebsiella pneumoniae ssp pneumoniae ++ +
10 GN 89 Pantoea spp ++ ++
11 BCL 93 Bacillus pumilus ++ +
12 GN 87 Sphingomonas paucimobilis +
13 GN 9% Rhizobium radiobacter +
14 GN Unidentified Organism ++ +
15 BCL 92 Bacillus pumilus ++
1 GN 91 Klebsiella pneumoniae spp ozaenae T+t
Bacillus subtilis
2 BCL 53 Bacillus amyloliquefa/ciens o
3 GN 89 Sphingomonas paucimobilis T+t
4 GN 92 Klebsiella pneumoniae spp ozaenae T+t
5 GN 91 Klebsiella pneumoniae spp ozaenae T+t
6 GN 92 Klebsiella pneumoniae spp ozaenae ++++
35 7 GN 94 Serratia plymuthica ++++
Y 8 GN Unidentified Organism +H++
9 GN 90 Sphingomonas paucimobilis T+t
10 GN 94 Serratia plymuthica T+t
11 GN 94 Serratia plymuthica +++
12 GN 86 Sphingomonas paucimobilis T+t
13 BCL Unidentified Organism +++
14 GN Unidentified Organism ++++
15 GN 89 Serratia plymuthica ++++
1 GN unidentified Organism +++ +
2 GN unidentified Organism ++ +
3 GN 90 Sphingomonas paucimobilis ++ +
4 GN Low Discrimination +
4-0 5 GN Unidentified Organism +H+ +
6 GN 9 Rhizobium radiobacter ++ +
7 BCL Unidentified Organism +
8 GN Unidentified Organism +++ +
9 GN Unidentified Organism +++ +
10 GN 97 Aeromonas salmonicida ++
1 BCL Unidentified Organism
4-5 2 GN 98 Pseudomonass stutzeri
0 3 GP Unidentified Organism
4 BCL Unidentified Organism
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5 BCL Unidentified Organism
6 BCL Unidentified Organism
7 GP 93 Kocuria kristinae
8 BCL Unidentified Organism
9 GP Nonreactive biopattern
10 BCL Unidentified Organism
11 BCL Unidentified Organism
12 GP Low Discrimination
13 GN 89 Pantoea spp ++
14 GP 93 Gardnerella vaginalis
15 GP Low Discrimination
1 GN 86 Serratia plymuthica T+t
2 GN 9 Rhizobium radiobacter +
3 GN 99 Rhizobium radiobacter
4 GN 99 Rhizobium radiobacter +
5 GN 9 Rhizobium radiobacter +
6 GN Unidentified Organism +++
7 GN 92 Klebsiella pneumoniae spp ozaenae ++

4-10 8 GN Unidentified Organism

! 9 GN 85 Sphingomonas paucimobilis ++++

10 GN 92 Klebsiella pneumoniae spp ozaenae +++
11 GN 87 Yserinia entserocolitica group +
12 T r R Bacil?jsc lggqili?zi][;z;c{ciens o
13 GN 90 Sphingomonas paucimobilis ++
14 GN 87 Klebsiella pneumoniae spp ozaenae T+t
15 GN 9 Rhizobium radiobacter +

Y20C in incubater, Tryptic Soy Agar containing 0% Nacl

Y 20C in incubater, Tryptic Soy Agar containing 5% Nacl

P 30C in incubater, Tryptic Soy Agar containing 0% Nacl

Y30C in incubater, Tryptic Soy Agar containing 5% Nacl

2 40°C in incubater, Tryptic Soy Agar containing 0% Nacl

9 40°C in incubater, Tryptic Soy Agar containing 5% Nacl

?40C in incubater, Tryptic Soy Agar containing 10% Nacl
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Table 13. Distribution of identified strains isolated from Kalchi sok-joet, Myeolchi-jeot and Jaridom-joet.

idenfied Strains sampl¢ ;
Kalchi sok—joet Myeolchi—jeot Jaridom~-joet
condition A B C D E F G A B C D E F G A B C D E F G Total %
Acinetobacter haemolyticus 1 1 2 1.1
Aerococcus viridans 2 2 4 2.1
Aeromonas salmonicida 1 1 0.5
Alloiococcus otitis 1 1 1 3 1.6
Bacillus firmus 1l 1 05
Bacillus licheniformis 1 1 05
Bacillus pumilus 2 2 1.1
Bacillus smithit 5) 1 7, 3 11 5.8
Bacillus subtilis/Bacillus amyloliquefaciens 2 1 5 3 1 1 1 1 15 7.9
Gardnerella vaginalis 2 2 3 1 1 9 4.8
Gemella bergeri il 1 2 3 7 3.7
Globicatella sulfidifaciens 1 1 05
Klebsiella pneumoniae spp ozaenae 2 2 3 2 2 1 4 3 19 10.1
Klebsiella pneumoniae ssp pneumoniae 1 s 1 2 5 2.6
Kocuria kristinae 1 3 1 5 2.6
Leuconostoc pseudomesenteroides 1 1 0.5
Pantoea spp 2 4 2 4 1 2 1 2 5 1 24 12.7
Pseudomonas stutzeri 1 1 0.5
Rhizobium radiobacter 1 2 1 4 1 1 2 1 5 18 9.5
Serratia plymuthica 1 1 ) 2 4 1 1 1 17 9.0
Sphingomonas paucimobilis 9 2 2 1 1 1 3 5 2 1 1 4 4 1 3 1 2 37 19.6
Staphylococcus warneri 1 1 0.5
Staphylococcus equorum 1 1 0.5
Staphylococcus vitulus 1 1 0.5
Yersinia enterocolitica group 1 1 2 1.1
Total 9 7 8 7 5 10 12 12 10 8 12 8 13 11 5 8 12 12 3 13 4 189 100.0

A: 20T in incubater, Tryptic Soy Agar containing 0% Nacl, B: 20C in incubater, Tryptic Soy Agar containing 5% Nacl,C: 30C in incubater, Tryptic Soy Agar containing
0% Nacl, D: 30C in incubater, Tryptic Soy Agar containing 5% Nacl, E: 40C in incubater, Tryptic Soy Agar containing 0% Nacl, F: 40C in incubater, Tryptic Soy Agar
containing 5% Nacl, G: 40C in incubater, Tryptic Soy Agar containing 10% Nacl
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