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Bacterial Distribution of Salt-Fermented Fishery Products
in Seoul Garak Wholesale Market

Hee-jin Ham' and Young-hee Jin
Seoul Health & Environmental Research nstitute, Seoul 138-701, Korea

ABSTRACT - It was performed to survey bacterial distribution on 72 salted fermented fishery products in Seoul
Garak wholesale market from April to May in 2002. In average values of biological aspects, salts were 17.2%, in
microbiological aspects (Unit: CFU/m/), bacterial cell count 4,900, coliforms 44, Vibrio spp., 160, Staphylococcus spp.,
3,000 respectively. Of 93 isolated cells, coliforms were 35.5% (33/93), Vibrio spp. 8.6% (8/93) and Staphylococcus
spp. 12.9% (12/93). E. cloacae was the highest (15/33) in coliforms, V. alginolyticus were the most (each 5/8) in Vibrio
spp., in case of Staphylococcus spp., S. lentus was the best (5/12).

Key words: salted fermented fishery products, coliforms, Vibrio spp. Staphylococcus spp.
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Y8 seEE Ad EXE 248 2 43 95 5~10%,
10~20%, 20~30%°lA] SPC/mi7} 11,000, 5,100, 3,6002
7k Jept @ oot FHErE dublgses] agd
2 Hol, F EY9 NaCle 5% 718 wjxjolA 7k 2o
$0] A Eo] AUt By 2 7 599 g% 5~10%
e 10°CFUmMPA], 9% 20%A4E 10" CFU/mHA
ARt 47 2 A %] Rag oo g 73
£ 5% Al HIIA 25X 10° CFU/OIH v 10%, 20%2]
739 5.1X10° CFU/g, 1.7X10° CFU/ge-2 z}z} Uelgdth=
A#EFH FARIAY. T3 9% 5~10%, 10~20%, 20~
30%, 30% olelA HFFET= 68, 130, NG(=No
Growth, ©]|3} NGE ), NG&, vlHe|e&a4E NG,
NG, 360, NG 2|3 EZ=Td&F5E 6,700, 280, 430,
NGZ z}z} vehgr) 3, 57 233, Adele 1 9
RoA fEHE AT sg9MT 2 8T Sol EAst
o Aaaee gukdo g 10°~10/gd =k Aok fAtst
At

G259 S, 20.6%2] FEollA LRkAlES 480 CFU/
mPt VERL OV Ui, HIEE| Q& B I+
S¢S ZF NGE deht o 573 3§79 2239 4
4 5.1X 1010t RIEF fABIH Al93le 95
27.2%°193, LukdlFa= 3,100, tBFFZF NG, HEFQ
&4 2,200, TEATHETF NG, 23RS A% 74%, .
AutAl#4 5,300, WA NG, BB 2475 NG,
TS 42002 JEReH, XA AS 9=
17.7%, HHAlF 6,600, g 40, BB &g
NG, ESA7Fa#47-2 23008 2k yeigt), & 5% 2
23 2R3 AR NlA NaCl 5%ET} 15%lA kAl
a5 Aol AAHA, BAA, Y e Aol
AA A GUrhe Ao} vndg d ul 79 A 25
oA dwtdaE BE UAEE, HEEeEH 2 X
T T BE A 3] JAsE e Ve o
A e AFAE VeI B3k Kim er al'Vo] ©740)
Ao = 10%Y 72 diAlFS7E 108/g2 Barst
Aol thE 23S Yt 39, ARl il
AubH F57(1,800 2 650)tt EEAATFET(2,800 H
36,000)7F ®eol vEbd RE, @3 7l Mamitol Salt
Agar® XTAFHEETE SolF2E <1 Plate Count

Journal of Food Hygiene and Safety, Vol. 17, No. 4



Bacterial Distribution of Salt-Fermented Fishery Products in Seoul Garak Wholesale Market 175

Table 1. Distribution of bacterial species in salted fermented fishery products in Garak market

No. of Samples

Bacterial count{per ml)

Product Name Salt (%)
(n=72) SPC/ml coliforms  Vibrio spp.  Staphylococcus spp.

Salt-fermented cutlassfish 2 23.9 230 NG NG NG
Tiny shrimps preserved with salt 1 31.0 NG NG NG NG
Salted oysters with hot pepper 2 7.1 NG NG 45 NG
Salted octopus 3 9.8 27,000 NG NG 3,300
Salted anchovies 7 20.6 480 NG NG NG
Salted roe of the pollack 4 7.7 11,000 410 68 600
Salt-fermented shortnecked clam 1 17.3 8,100 350 NG NG
Salt-fermented big eyed horring 7 11.7 620 NG 50 NG
Pickled shrimps 2 27.2 3,100 NG 2,200 NG
Salted gills of the pollack 2 7.7 NG NG NG NG
Salted shrimps made of the year's early catch 6 242 18,000 NG NG 11,000
Salt-fermented squid 7 7.4 5,300 NG NG 420
Salted pickled shrimps caught in June 3 222 2,500 NG NG NG
Tiny shrimps salted in late autumn 1 23.4 1,800 NG 320 2,800
Pickled clam 8 17.7 6,600 40 NG 230
Salted guts of the pollack 3 6.7 650 NG NG 36,000
Tiny shrimps salted in autumn 8 226 2,300 NG 130 91
Salt-fermented Hwangandali 5 20.9 350 NG NG 120
Average 4 17.2 4,900 44 160 3,000

*Numbers is average values, NG = No Growth, SPC = Standard Plate Count
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48 Al B2 235 AR, i 35.5%(33/
93), HI B 9 &F 8.6%(8/93) 2|3 EEATIEE 12.9%
(12/93) BYHAZ, 3352 AF 7Rl E cloacae 15
., K. terrigena 55, K. oxytoca 45, E. gergoviaeSt E.
amnigenes ZYZt 25, Citrobacter freundii, E. aerogenes,
E. coli, Escherichia vulneris, K. pneumo. pneumoniae Z}
Zt 15 BEEHY] E cloacae’t 45.5%(15/33)2 714 2o
AT ol & %] He &2 As)elM
a2l Sl #5e FE BEE A A E
coli 39/136(28.6%), Klesiella spp 32/136(23.5%), Enterobacter
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852 WE &R AL V alginobyricus”t 5F, V.
Sluvialis7t 357 BelE9lon, 1259 ERATgSd9 7%
S. lentus 5%, S. xylosus 35, S. auricularis 25 12]3L
S. epidermidis 2 S. haemolyticus ZY7} 15 28|50l S
lentus7} 41.7%(5/12)2 7V Bttt k4, 7|ef 4095 7}
&6 Aeromonas hydrophila 55, Pseudomonas aeruginosa
15, Shigella spp. 15+ &°| E4&0|ch
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Bacillus%d 50 EHEAL, AL BaAgS Aos=
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e 2% A B By AY 240 ALE AxIAS
| S xylosus, Pseudomonas diminuta 52 Al<-o] wr&d]
3 #Hojgtie By 9 F FY9 A9 BAAA ero-
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Table 2. Distribution of identified strains isolated from salted fermented fishery products in Garak market

Identfied Strains A B C D E F G H 1 J K L M N O P Q R Total %
No. of samples 2 1 2 3 7 4 1 7 2 2 6 7 3 1 8 3 8 5 72
Coliforms
Citrobacter freundii 1 1 30
Enterobacter aerogenes 1 1 30
E. amnigenes 1 1 2 61
E. cloacae 1 3 2 1 1 1 1 1 2 2 15 455
E. gergoviae 1 1 2 61
Escherichia coli 1 1 30
E. vulneris 1 1 30
Klebsiella terrigena 1 1 1 1 1 5 152
K. pneumo. pneumoniae 1 , 1 30
K. oxytoca 2 1 1 4 121
subtotal 2 5 4 4 1 2 2 4 1 3 1 3 1 33 355
Vibrio spp
V. alginolyticus 1 I 2 1 5 625
V. fluvialis | 1 1 1 3 375
sublbtal 1 1 11 2 2 8 86
Staphylococcus spp.
S. auricularis 1 1 2 16.7
S. epidermidis 1 1 83
S. haemolyticus 1 1 83
S. lentus 1 1 11 1 5 417
S. xylosus 1 1 1 3 250
subtotal 2 2 2 1 1 1 1 1 1 12 129
Others
Aeromonas hydrophila 1 1 1 1 1 5 125
Burkhol cepacia 1 1 25
Chromobacterium violaceum 1 1 25
Chrysemonas lutiola 1 2 3 75
Hafhia alvei 1 2 1 4 100
Kluyvera spp. 1 1 25
Moell. wisconsensis 1 1 25
Morganella morganii 1 1 1 3 75
Pantoea spp. 1 2 2 1 1 7 175
Proteus vulgaris 1 1 25
Pseudomonas aeruginosa 1 1 25
Serratia ficaria 1 | 1 3 75
S. liguefaciens 1 1 1 1 2 6 150
S. plymutica 1 1 25
S. rubidaea 1 1 25
Shigella spp. 1 1 25
subtotal 1 4 1 3 1 3 3 1 2 7 2 4 3 5 40 43.0
Total o 0 3 n 7 9 3 5 6 2 2 13 3 2 9 s 11 2 931000

A: Salt-fermented cutlassfish, B: Tiny shrimps preserved with salt, C: Salted oysters with hot pepper, D: Salted octopus, E: alted anchovies, F:
Salted roe of the pollack, G: Salt-fermented shortnecked clam, H: Salt-fermented big eyed horring, I: Pickled shrimps, J: Salted gills of the
pollack, K: Salted shrimps made of the year's early catch, L: Salt-fermented squid, M: Salted pickled shrimps caught in June, N: Tiny shrimps
salted in late autumn, O: Pickled clam, P: Salted guts of the pollack, Q: TIny shrimps salted in autumn, R: Salt-fermented Hwangandali.
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