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ABSTRACT - Eighty seven strains were isolated from 164 dried marine products(dried squid and dried alaska
pollack etc) in Seoul Garak wholesale market. Among 87 isolates, twenty four E. faecalis and 4 E. faecium were iden-
tified by API strep kit. Twenty eight strains of E. faecalis, and E. faecium were resistant in streptomycin (95.6%), kan-
amycin (84.5%), gentamycin (66.7%), cephaloxin (97.8%), ampicillin/sulbactam (88.9%), ticarcillin{ 66.7%),
amikacin (97.8%), sulfonamides (97.8%), ceftriaxone (75.6%), nalidixic acid (100.0%), and cefoxitin (100.0%), and
were susceptible in amoxicillin/clavulanic acid(97.8%), chloramphenicol(95.6%), sulfamethoxazole/trimethoprim
(97.8%), and tetracycline (71.1%). Also, ten strains of E. faecalis was resistant in S-K-GM-CF-SAM-TIC-An-S.-
CRO-NA-FOX drugs simultaneously. Conclusively, E. faecalis strains from dried marine products were resistant on

antibiotic drugs residue.
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Disc diffusion method®] 93] BBLAIECZ AL
744”3 & National committee for Clinical Laboratory
Standards(NCCLS)(Vilanova, 1988)0] &j&te] A&ttt
FAA A AL B2 5 51500 gl AAE
3. A}8-3} antimicrobial drugs discst  streptomycin(S),
kanamycin(K), gentamycin(GM), amoxicillin/clavulanic acid

Table 1. Antibiotic disc standard sizes
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(AMC), chloramphenicol(C), cephaloxin(CF), ampicillin/
sulbactam(SAM), sulfamethoxazole/trimethoprim(SXT), ci-
profloxacin(CIP), ticarcillin(TIC), tetracycline(Te), amikacin
(AN), sulfonamides(S;), ceftriaxone(CRO), nalidixic acid
(NA), 283 cefoxitin(FOX) & 1652 AHE-3HATH

Zn g 13

NFAAE AT AZFIE 164700103, | EZFH
B8 #FE0] g7150I9eH, 1 FolA E. faecalis?t

[s]

E. faecium & 2857}, Lactococcus lactis ssp. lactise 11
F7F 27k £2] $4 HATH(Table 2).
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Size (mm)
Antibiotics name Abbreviation Quantity -
Resistent Medium Susceptible
Amikacin for Pseudomonas aeruginosa AN 30 ug 14 15-16 17
Amoxicillin-clavulanic acid AMC 20/10 ug 13 14-17 18
Ampicillin/sulbactam for Hemophilus SAM(AM) 20 ug 19 20
Cefoxitin FOX 30ug 14 15-17 18
Cefiriaxone CRO 30 g 13 14-20 21
Cephaloxin for cephaloglycin only for other cephalosporins CF 30 ug 14 15
Chloramphenicol C 30ug 12 13-17 18
Ciprofloxacin CIP Sug 15 16-20 21
Gentamycin GM 10 g 12 13
Kanamycin K 30 ug 13 14-17 18
Nalidixic acid NA 30 g 13 14-18 19
Streptomycin S 10ug 11 12-14 15
Sulfamethoxazole/trimethoprim SXT 2375 ug 10 11-15 16
Sulfonamides S, 250 ug 12 13-16 17
Tetracycline Te 30ug 14 15-18 19
Ticarcillin TIC 75ug 14 15-19 20
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Rnoz AHZA 01’5}.9 inositol, 28 3 rhamnose® A 100% IS =, al’glnlnet

Lactococcus lactis subsp. lactis T ©] w504 4.2%, ornithine 25%, TDA 95.8%, sorbitol 95.8%, —12] 3L
ZAH nisino] AEEEAZA AL3E v g eslow amygdaline 91.7%7} 27 438 YEPR, E. faecium®]
HA P, o] Nisin® A BAdo] gl ARAFo} 7% ONPG, lysine, ornithine, VP, gelatme, glucose,
A2slgae 93 4A Es=Em AEH pH BH WHelA mannose, sorbitol, 22 3. rhamnose®l A 100% ¥4<
oM Ell B4 AE Aol osf ¢HAE BAYo] U=%  arginine2 25%, TDA 75%, inositol 25%, L@
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Table 2. Distribution of 87 strains isolated by API strep kit from dried marine products in Seoul Garak wholesale market

' . oied red  Dried  Dried  Dried Diied  Dred  Dried  Dried  prieg  Driea 0 Dried
Identified Strains pollack @ ﬁ,lf: fishes  pollack  shells squid squid bait ussel shnmg anchovy ( 1:]— 01 ;syagr}_’ Total
(BEE) A9 FHAE) @R7+E) (&) @A) (BE]) %) @AFDH @Ay (dEA) (FEA)

Enterococcus faecalis 3 11 2 1 1 1 1 1 1 2 24
E. faecium 1 3 4
Lactococcus lactis ssp. lactis 4 5 1 1 11
Streptococcus porcinus 1 1
Aeromonas viridans 1 1
Aerococcus viridans 1 1
E. avium 1 1
E. durans 1 1
Enterococcus spp. 2 6 1 9
Lactococcus spp. 2 3 2 1 8
Streptococcus spp. 1 1 1 1 4
Aerococcus spp. 3 8 3 2 1 1 18
Serratia spp. 2 2 4

Total 87

Table 3. Biochemical characteristics of 87 strains isolated by API strep kit from dried marine products in Seoul Garak wholesale market
*Numbers is %

Strains I;)Iggl 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Enterococcus faecalis 24 100 42 100 25 O 0 0 958 0 100 100 O 100 100 958 100 O 0 917 0
E. faecium 4 100 25 100 100 O 0 0 75 0 100 100 100 100 25 100 100 0 25 O 0
Lactococcus lactis ssp. lactis 11 100 9.1 100 182 0 0 0 9.1 0 100 100 727 636 O 100 100 O 182 3545 O
Streptococcus porcinus 1 100 0 100 O 0 0 0 100 0 100 100 0 100 100 100 100 O 0 0 0
Aeromonas viridans 1 100 0 100 O 0 0 0 0 0 100 100 100 100 100 100 100 O 100 100 O
Aerococcus viridans 1 100 100 100 O 0 0 0 0 0 100 100 100 100 100 100 100 O 100 100 O
E. avium 1 100 0 100 100 O 0 0 100 0 0 100 0 100 100 100 100 © 0 0 0
E. durans 1 100 0 100 100 O 0 0 100 0 100 100 O 0 0 100 100 O 0 0 0
Aerococcus spp. 18 100 273 100 273 O 0 0 833 0 944 100 100 100 100 100 100 61.1 889 77.8 27.8
Enterococcus spp. 9 100 0 100 222 O 0 0 100 0 100 100 333 100 889 667 100 O 667 889 O
Lactococcs spp. 8§ 100 0 100 125 O 0 0 100 0 100 100 875 75 50 100 100 125 50 50 O
Serratia spp. 4 100 0 100 O 0 0 0O 100 0 100 100 25 100 75 75 100 0O 75 75 25
Streptococcus spp. 4 100 0 100 O 0 0 0 100 0 100 100 25 100 100 100 100 100 100 100 O

Total 87

*1=0NPG, 2=arginine, 3=lysine, 4=ornithine, S=citrate, 6=H2S, 7=urease, 8=TDA, 9=indole, 10=VP, 11=gelatine, 12=glucose, 13=mannose, 14=inositol,
15=sorbitol, 16=rhamnose, 17=saccharose, 18=melibiose, |9=amygdaline, 20=arabinose




lactis ssp. lactis®] 739 ONPG, lysine, VP, gelatine,
sorbitol, L& rhamnose®] 7%~ 100% 42, arginine
2 9.1%, omithine 18.2%, TDA 90.1%, glucose 72.7%,
mannose 63.6%, melibiose 18.2%, ¥ amygdaline
54.5%7F 247t ¢3g e th(Table 3).

9, Enterococcie BATHBRA A o, B, v&E
ERH, 6.5% NaClolX 473 5o §54& Hole
non-enterococcus= AR oA o, v&ES VR
™, 6.5% NaCldlA= A4stA] Earha g3z .

As) 2ol B2l g 42 E. faecium) Tha) 3HAAA| 7+
T ArE AAS A3 amikacin(AN), ampicillin/sulbac-
tam(SAM), cefoxitin(FOX), ceftriaxone(CRO), cephaloxin
(CF), ciprofloxacin(CIP), nalidixic acid
(NA), streptomycin(S), 22| 3L sulfonamides(S,) 5o+
WAd-L, amoxicillin/clavulanic acid(AMC), chloramphenicol
(©), gentamycin(GM), sulfamethoxazole/trimethoprim(SXT),
2831 tetracycline(Te) $ol4= 4448 Y9tk Table
4). o] #7] 2005\A E. faeciumeS 2@E A} cipro-
floxacin®ll WS Jeplths B9l dx3t820 gen-
tamycinol A W& Vbt RioksE AukE
ProbioticCZ AME-H7% e #57) 99 2o A4
WA siEle] Hole A& o 997t gk Az HY 3
|, APl ojshd, 19939 d=3 5do H5 A @A
A E. faecium®] EEHAL, 7152 W, 28] ¢F A &3t
AWMz, 72 49 WAdENGAT Fo] BEHYI.
Enterococcus 499 X8E 93 APdHQ FFAZA] A
28 FAE Assh= beta-lactam AE A A (ampicillin
3} penicillin G)2] =51} aminoglycoside AE A
Al (kanamycin, streptomycin, gentamycin)®] HEFEo g )
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87} vlnd 8o]3t9 2™ penicillin} streptomycin®] ¥
4 GAOR Mg FAT Basiiith

A Aol 23k 2472 E. faecalis 2] FRYA Zp
A HAFE AA18 A3 amikacin(AN), ampicillin/sulbac-
tam(SAM), cefoxitin(FOX), ceftriaxone(CRO), cephaloxin
(CF), gentamycin(GM), kanamycin(K), nalidixic acid(NA),
streptomycin(S), sulfonamides(S,), L2 ticarcillin(TIC)
o= WAS, amoxicillin/clavulanic acid(AMC), chlo-
ramphenicol(C), ciprofloxacin(CIP), sulfamethoxazole/trim-
ethoprim(SXT), Z#] L tetracycline(Te) SolM = 4 S
YeERA A THTable 5). ol 40| E. faecalis® 7FAZ A
f&t A3 ciprofloxacinell thal WA Vetlivhs 4 st
sl o, gentamycindl A WAL YER TS B
b= GRS AL, 7P0] enterococcis= sulfamethoxazole

trimethoprim(SXT)e 4] 7%, non-enterococcus ™
sulfamethoxazole®} tromethoprim(SXT)ol 4] $A1-S VR
g3 B33 AAE XA E faecium®t 7o) E.
faecalis’= ProbioticS. & A&-%7|% sl 50|22 99
7o A YA dl"e] Hol= Ax 9elrt ivial AL
A=R2h=

g, 7122 Y AAS5Y 10%7F Aol delstol
o A WY AT i ddFez A A, 8
2AEE] 16% A7t Ao 2 A% Ao, At
Zrde YU FolA 14%7F Vancomycin Resistant
Enterococci(VRE) ©|2}al &7, o) FAFdol thal &
T8o] k3t cephalosporin®] o] ARE-Hel wel A7 €
el Z7F wlio]™. cephalosporin B85 ol
beta-lactam A S} Fr} AR A AL e
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Table 4. Antimicrobial susceptibility test on 4 E. faecium strains isolated by API strep kit from dried marine products in Seoul Garak

wholesale market

Antimicrobial drugs Concentrations Susceptible (%) Intermediate (%) Resistant (%)
Amikacin (AN) 30ug 0 25 75
Amoxicillin/clavulanic acid (AMC) 30 ug 100 0 0
Ampicillin/sulbactam (SAM) 20 ug 25 0 75
Cefoxitin (FOX) 30ug 0 0 100
Ceftriaxone (CRO) 30ug 0 25 75
Cephaloxin (CF) 30ug 0 0 100
Chloramphenicol (C) 30 ug 100 0 0
Ciprofloxacin (CIP) Sug 25 25 50
Gentamycin (GM) 10 meg 75 0 25
Kanamycin (K) 30 mcg 0 25 75
Nalidixic acid (NA) 30 ug 0 0 100
Streptomycin (S) 10 mecg 0 25 75
Sulfamethoxazole/trimethoprim (SXT)  23.75 mcg/1.25 meg 100 0 0
Sulfonamides (S,) 300 ug 0 0 100
Tetracycline (Te) 30 meg 50 50 0
Ticarcillin (TIC) 75ug 50 0 50
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Table 5. Antimicrobial susceptibility test on 24 E. faecalis strains isolated by API strep kit from dried marine products in Seoul Garak

wholeszle market

Antimicrobial drugs Concentrations Susceptible (%) Intermediate (%) Resistant (%)
Amikacin (AN) 30ug 0 0 100
Amoxicillin/clavulanic acid (AMC) 30ug 95.8 0 42
Ampicillin/sulbactam (SAM) 20ug 12.5 0 87.5
Cefoxitin (FOX) 30ug 0 0 100
Ceftriaxone (CRO) 30ug 0 20.8 79.2
Cephaloxin (CF) 30ug 0 0 100
Chloramphenicol (C) 30ug 100 0 0
Ciprofloxacin (CIP) Sug 29.2 66.6 42
Gentamycin (GM) 10 meg 25 0 75
Kanamycin (K) 30 meg 0 12.5 875
Nalidixic acid (NA) 30 ug 0 0 100
Streptomycin (S) 10 mcg 42 0 95.8
Sulfamethoxazole/trimethoprim (SXT)  23.75 mcg/1.25 mcg 100 0 0
Sulfonamides (S,) 300 ug 0 0 100
Tetracycline (Te) 30 meg 70.8 42 25
Ticarcillin (TIC) 75ug 42 20.8 75

g, $7 200539 A+AAAM E. faecalis, E. faecium
RO A vancomycin, teicoplanin®] THEjAlE= 1988 &
Al A @ 7 e Aol 1IN, 20053
Aol B3t F2 vancomycind] 14%7F VAL YERY
Ko, AIAZ Bo| 20l mupirocinZ 1998, 2005
d 7 ZFAM 60% old WS YERATI Y BaE
Table 6. The multiple drugs resistance patterns of 24 E. faecalis

strains isolated by API strep kit from dried marine products in
Seoul Garak wholesale market

The multiple drugs resistance patterns No. of strains

S-K-GM-CF-SAM-TIC-An-S,-CRO-NA-FOX 10
S-K-GM-CF-SAM-Te-An-S,-CRO-NA-FOX 2
S-K-GM-CF-SAM-An-S,-CRO-NA-FOX 1
S-K-GM-CF-SAM-CIP-TIC-Te-An-S3-NA-FOX 1
S-K-GM-CF-SAM-TIC-Te-An-S,-CRO-NA-FOX 1
§-K-GM-CF-TIC-An-S3-CRO-NA-FOX 1
S-K-CF-SAM-TIC-An-S3-NA-FOX 1
S-K-CF-SAM-Te-An-S3-NA-FOX 1
1
1
1
1
1
1

S-K-CE-SAM-CIP-Te-An-S3-NA-FOX
S-K-CF-SAM-An-S3-CRO-NA-FOX
S-K-CF-TIC-An-S3-NA-FOX
S-CF-SAM-TIC-An-S3-CRO-NA-FOX
S-GM-CF-SAM-TIC-An-S3-CRO-NA-FOX
K-GM-AMC-CF-SAM-TIC-An-S3-CRO-NA-FOX

Total 24
*Streptomycin(S), Kanamycin(K), Gentamycin(GM), Amoxicil-
lin/clavulanic acid(AMC), Chloramphenicol(C), Cephaloxin(CF),
Ampicillin/sulbactam(SAM), Sulfamethoxazole/trimethoprim(SXT),
Ciprofloxacin(CIP), Ticarcillin(TIC), Tetracycline(Te), Amikacin
(AN), Sulfonamides(S,), Ceftriaxone(CRO), Nalidixic acid(NA),
Cefoxitin(FOX)

o} A, AsatE ] a8l 1152 Lactococcus lactis
ssp. lactis 2] FAA AFA HAE AAT A
amikacin(AN), ampicillin/sulbactam(SAM), cefoxitin(FOX),
ceftriaxone(CRO), cephaloxin(CF), gentamycin(GM), kana-
mycin(K), nalidixic acid(NA), streptomycin(S), sulfonamides
(S,), tetracycline(Te), L8] 3 ticarcilli(TIC) FolA& WA
<, amoxicillin/clavulanic acid(AMC), chloramphenicol(C),
ciprofloxacin(CIP), 2|3 sulfamethoxazole/trimethoprim
(SXT) 5oXMe ZAeAdS Yepligioh

E. faecalis 247FE°] 3] A 23 S-K-GM-CF-
SAM-TIC-An-S,-CRO-NA-FOX°l th&] oA Ud& zh=
Aol 10 F2A 7P ®ol Yeksty, S-K-GM-CF-SAM-
Te-An-S;-CRO-NA-FOX¢]| thallx= 254, S-K-GM-CF-
SAM-An-S;-CRO-NA-FOX, S-K-GM-CF-SAM-CIP-TIC-
Te-An-S3-NA-FOX, S-K-GM-CF-SAM-TIC-Te-An-S,-CRO-
NA-FOX, S-K-GM-CF-TIC-An-S3-CRO-NA-FOX, S-K-
CF-SAM-TIC-An-S3-NA-FOX, S-K-CF-SAM-Te-An-S3-
NA-FOX, S-K-CF-SAM-CIP-Te-An-S3-NA-FOX, S-K-CF-
SAM-An-S3-CRO-NA-FOX, S-K-CE-TIC-An-S3-NA-FOX,
S-CF-SAM-TIC-An-S3-CRO-NA-FOX, S-GM-CF-SAM-TIC-
An-$3-CRO-NA-FOX, 183 K-GM-AMC-CF-SAM-TIC-
An-S3-CRO-NA-FOX A= Z4zt 13404 Yelsth
(Table 6). ©l& $7°] 20059 E. faecalisS A3 A3l
ciprofloxacin(CIP), gentamicin(GM), lincomycin, cefotaxime,
meropenem 59 217} 50-100%2] WAL Hol= thA
e et 229 v2E o, gentamicin(GM)<&
IX | ZHE ciprofloxacin(CIP)S}E= ity AxE el
WAt
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tamycin(66.7%), cephaloxin(97.8%), ampicillin/sulbactam
(88.9%), ticarcillin(66.7%), amikacin(97.8%), sulfonamides
(97.8%), ceftriaxone(75.6%), nalidixic acid(100.0%), 2]
3L cefoxitin(100.0%) 5°1R 3L, ZHr4S Yl e FAA
£+ amoxicillin/clavulanic acid(97.8%), chloramphenicol
(95.6%), sulfamethoxazole/trimethoprim(97.8%), 12| 3 te-
tracycline(71.1%) 5o.& vebgt}h. 35, o] 7hed 74
B AW FEHZE 10 2F9 E faecalis A LyEd
't S-K-GM-CF-SAM-TIC-An-S,-CRO-NA-FOX?| th&t 2
ot A=, AXF M BT E faecalis dFA &
AA GAWAge) E¥3o = belY probiotics® AFE-E]
I e ol ol i FAA U9 A7t 9t
oz AlE T
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