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ABSTRACT - The Collected 70 samples from 5 sandwich shops were analysed for the pathogenic bacteria such
as Escherichia coli O157:H7, Salmonella spp., Listeria monocytogenes, and Staphylococcus aureus. As a result of
Listeria monocytogenes and Saphylococcus aureus were detected in 1 sample, 11 samples, respectively. However,
Escherichia coli O15T:HT and Salmonella spp. were not detected in anywhere. The antibiotics test of isolated
bacteria was performed by the disk diffusion method from NCCLS. The resistance rate of Listeria monocytogenes
isolates was confirmed 38.5% to 10 species such as Am, B, P, and Va for antibiotics of 26 species. MRSA was
determinated 4 strains in S. aureus isolates. The resistance pattern of Staphylococcus aureus isolates were confirmed
36.4% to P-Am-OX-B-K-E-CXM, 18.2% to P-Am-B-K-E-CXM-B, 9.1% to P-Am-B'K, 27.3% to P-Am'B, and 9.1%
to Te'B-Nb. Therefore, continuous surveillance and monitoring for antibiotic resistance strains are demanded for
prevention of increases in multiple antibiotic resistance strains.
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Escherichia coli O157:H7 (E. coli O157:H7)—EC broth
(oxoid, UK)E ]85} 37°CollA] 2407 5% S48 &
A% & SMA(Sorbitol MacConkey agar, difco, USAYdell
A 37°ColA 24417 Ak sioiTh. v wigE 2] &
9]-& Gram stainingS H]F3le] IMViC(indol, methyl red,
voges proskauer, citrate utilization) test, TSI test, lysine
decarboxylase test, motility test,
utilization test AA|5}e] B3} e At

Salmonella spp. — Salmonella spp.2l g ZHAE 3
AHD ANEE AOACH™| we} rappaport vassiliades
R10 broth(difco, USA)l &3l 37°CoAA 24x7F S+
3 & Meu=]9] HEA(Hektoen enteric agar, difco, USA)
o =23 TR 37°CellA] 24417F Wit HEA T
e A9 A F8t gram staining, IMViC(Indol,
Methyl red, Voges proskauer, Citrate utilization) test, TSI

urease test, lactose

test, lysine decarboxylase test, motility test, urease test]
Asleta FRIANEE AAH HF Il

Listeria monocytogenes (L. monocytogenes) — Listeria
enrichment broth(difco, USA)ll HE3led 30°ColA 48A17F
Zo stk a2y S48 d9e 100 FHshe
Fraser broth(difco, USA)ONA 23 Fd& HAAsgh
aesculetin®] | 28 ol2EF whgste] w7} AA WHE
Mg Fela] Ml oxford agar(difco, USAYdollA
30°Coll A 24A17F w93t T2 black halooll brown-green|
Solds HRl Mol i3] gram staining, TSI test, indol

Table 1. The kinds and number of collected samples from 5 sandwich shops

Ttems Water Utensils and Emplovees Raw materials No. of
Machineries POy and Sandwiches Total samples
Chopping board
gﬁiif;elg basket Hands ]\3/:5:? e
T
ype of sample Waterworks Dish cloth [Iiulsoiloves Roast meat 70
Sandwich container P Sandwich
Refrigerator
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test, motility test, catalase test, carbohydrate(1% mannitol,
1% rhamnose, 1% xylose each) utilization test, urease
test, methyl-red test, voges proskauer test, B-heamolysis
test® A F FHF FA3YLOD

Staphylococcus aureus (S. aureus)— N5 F2| S
aureus®] Fr5-5 ZAE7] f18ke] 10% NaCle] d7hd
tryptic soy broth(difco, USA) AL HEsl 37°C0|
A 24N 7 Fd wFE F, MSA(Mannitol Salt agar,
difco, USA)®} BPA(Baird-Parker agar, oxoid, UK)E ©]&
slo] 23)ef N wjde AAIEATE ASEE el Ao
2 B uigE 99 JIZIM gram staining, deoxyri-
bonuclease A5 12 ¢35+ DNase test, £ L 3ol
8t7] 9Iste] sheep blood agarE ©|-&3+ B-heamolysis test,
a8y 8d 34 25 HELS 98 coagulase testE A
Al8ITE. Coagulase testi= tube coagulase testd-2 ©|-&3}
At 283 Streprococcus spp. S FEE7] 3%
catalase testS AA|5t] AP Jde Rl 0

=220l chst 34X e ZA

FAA WA A standard disc diffusion method
(NCCLS, 1997)'%e] 3o} AAjslon] AR® 3434 T
275 oxacilling 1 pioxoid, UK) ©]9]¢] E% Becton-
Dickinson(USA)I A Hufjsl= AZE2 2 Table 1o Jehd
vte} 2t} BHI(Brain Heart Infusion, difco, USA)l| Hi<¥k
H EZHFFE 1 colony 3t muleller hinton broth
(difco, USAYN HEFsl2 37°ColA 18A17F wiekaldr). vl
FH g8 Mc Farland No. 0.59) H58 ZAsle da®
H5-& o83t muleller hinton agar(difco, USA)| =2
sttt ddo] =g wiA] 9o dispenserE ©]g-dted 3t
A T23E FEFSIL 37°CoIA 2477 st 3 Ay
o) 7|8 Fgste] Zhzte] A tigk NCCLS 7]
Folo] WAARE el WA diEle] 84 A] F7hy

He o) el Tl A3E ABHU,

Held MBS MzTe 2z
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o) ANE F C AZRANG] MY L monocytogenes
7b =] 1.4%9] BEEE BH3lom, 0HE T =
ohi AFo R olojR)= AL Pe] SHHUY. B F
o] A7) wEH g FaAe =rlolX L. monocytogenes
g ¥gsh= A4 Aol B 2.51 logCFU/M100 em™2 7
2900 L. monocytogenes2] FA 7Fs732 AlAKEISiY L
monocytogenes®ll 2|3t listeriosise Th2 2155 Alg=t ]
watd SAAFE AT WY AF5E ALY Aol o
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B} 9ol Szt a7E ! S qurense] 739 Table
201 B wpe} o] 1157F EYHNLH B 489 A=
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Table 2. The number of collected antibiotics as group for antibiotic resistance test

-lactam ino-
. Groups - P - Amm.o Quinolone  Glycopeptide Tetracyclines Lincosamide Others
Bacteria Penicillin Cephalosporins ~ glycosides

CEF, Cz,CXM, Gm, AN, S B, CL, E, Nb.
2 el e » £l 3 L bl > £l K
L. monocytogenes P, Am, OX CFM. CFP K, N Nor Va Te, D , Cc SXT, R, F/M
E, Nb, SXT,

S. aureus P,Am,0OX CF ,Cz,CXM Gm, AN, K Nor Va Te Ce B, l;( M

Abbreviation : AN : Amikacin 30 pg, Am : Ampicillin 10 ug, B : Bacitracin 10U, Cz : Cefazolin, 30 pg, CXM : Cefuroxime 30 pg, CF :
Cephalothin 30 pg, CFM : Cefixime 5 pg, CFP : Cefoperazone 75 g, Ce : Clindamycin 2 pg, CL : Colistin 10 pg, D : Doxycycline 30 pg, E
: Erythromycin 15 pg, F/M : Nitrofurantoin 300 pg, Gm : Gentamicin 10 ug, K : Kanamycin 30 pg, L : Lincomycin 2, N : Neomycin 30, Nor
: Norfloxacin 10 pg, Nb : Novobiocin 30 pg, OX : Oxacillin 1 ug, P : Penicillin 10U, R : Rifampin 5, S : Streptomycin 10 pg, Te :
Tetracycline 30 pg, SXT : Trimethoprim/Sulfamethoxazole 23.75 ug, Va : Vancomycin, 30 ug

Journal of Food Hygiene and Safety, Vol 22, No. 1



48 J-Young Kim, Jung-Sook Kim, Won-Bo Shim, Sun-Ja Park, and Duck-Hwa Chung

A2k FAR ALREE B AR Ao}k FAL 40
87EY. E coli O15T:HT Salmonella sppi= HEHA
£33 =

UM WM HAL

L. monocytogenes®| M LM AL - ddb¥o= [
monocytogenese FHLA T FAYAo) RIZEE Ao By
I gloy B Apelde Table 304 HiE vie)l o] &
2652 A thsted AmE HIRT 105(38.5%)2 T4
Aol WS Yehllo] tekAl WdgTe 73 el
th & 59 By w=W Te, Nor, SO WS Ueh)
Ko B Ao e e TS JERIST &
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S. aureus?| BN WM ZAl - H2 MRSAS il
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Table 4904 B ulel 7bo] RE A A4S 714
t aFE ¢9l29 penicillin AIES] AL oxll WA
& 7HRE MRSA7ZE 45 AEEHY 364%9] WdEE B
o 283 penicillinA €S P#H Amoll hhd WA ol
90.9%= 713 =3 K, E, CXM, Nb 2% Tedll ths}
o Ztzd 72.7%, 54.5%, 54.5%, 9.1%, 9.1%9 WAE&S
YERAIT. Gundogan §7%¢] QoA Wi go] 87.5%%
71 =39 B AL 100%S] SIS Bl BE £
47t Bl s WS o7kl 9ES & & T |,
5 52 HRd 2¥ salEe] B UERd Va,
Cc, Gm, CFell thair= WAde YeRlA] &t

ool digk A g SES BH8) & Ade

Table 3. Screening of isolated Staphylococcus aureus in accordance with the shops

Shops Items A B C D E
Water - - - - -
Utensils & Machineries - - - - -
Employees - - - - -
» h
Raw materials . Sandwich Sandwich Bread Sandwic
& Sandwiches Sandwich Bread Vegetables Vegetables Bread
Vegetables g g Vegetables

Table 4. Estimation of antibiotic resistance test of isolated L. monocytogenes from dish cloth of sandwich shop C

Ability Antibiotics No. of antibiotics (%)
Susceptible AN, Cz, CXM, CF, CFM, CFP, CL, D, Gm, K, N, F/M, Nor, S, Te, SXT 16 (61.5)
Intermediate - 00
Resistance Am, B, Cc, E,Nb,L, OX,P,R, Va 10 (38.5)
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Table 5. Estimation of antibiotic resistance test for isolated S. aureus strains from sandwich shops

Shopsand A B ¢ D E Resistance rate
Samples by antibiotics
Sand-  Sand- Vegeta-  Sand- Vegeta- Vegeta-  Sand- Vegeta- d Y )
Antibiotic wich  wich Bread bles wich  bles Bread bles wich  bles Brea (%)
AN S S S S S S S S S S S 0
Am R R R R R R R R S R R 90.9
B I i I I I I I I 1 I I 100
Cz S S S S S S S S S S S 0
CXM S R S R R R S R S R S 54.5
CF S S S S S S S S S S S 0
Ce S S S S S S S S S S S 0
E S R S R R R S R S R S 54.5
Gm S S S S S S S S S S S 0
K R R S R R R S R S R S 72.7
FM S S S S S S S S S S S 0
Nor S S S S S S S S S S S 0
Nb S S S S S S S S R S S 9.1
(0):¢ S S S R R R S S S R S 364
P R R R R R R R R S R R 90.9
R S S S S S S S S S S S 0
Te S S S S S S S S R S S 9.1
SXT S S S S S S S S S S S 0
Va S S S S S S S S S S S 0

Abbreviations : R (Resistance), I (Intermediate), S (Susceptible)

Adapted in part from NCCLS document M100-S7, included with approved standard M2-M6.
Performance standards for antimicrobial disk resistance test, 6"ed. with permission.
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Table 6. Distribution of multiple antibiotic resistance patterns
of isolated 8. aureus strains

No. of antibiotics ~ Resistance patterns ~ No. of isolates (%)
7 PAMOXBKECXM 4(36.4)
6 PAmB KECXM 2(182)
4 PAmMBK 1(9.1)
PAmMB 1(9.1)
3 TeBNb 3(27.3)
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