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ABSTRACT

This study was performed to assess the microbial contamination level for the processing of sandwich products in the
middle of Gyeongnam province from December 2004 to January 2005. A total of 85 samples were collected from 35
sandwich shops. These samples were tested sanitary indication bacteria, such as aerobic plate count(APC), coliforms,
and Escherchia coli, and pathogenic bacteria such as Escherichia coli O157:H7, Salmonella spp., Listeria mono-
cytogenes, and Staphylococcus aureus. As a result of APC and coliform count ranged 0-4.59 log o CFU/(m, g, 100 cm?,
hand) and 0-3.86 log,, CFU/m/, g, 100 cm?, hand), respectively. Especially, the highly contaminated items for APC
were confirmed 1.64-4.59 log,, CFU/g to employees’, raw materials and sandwich in all items. Escherichia coli was iso-
lated from 5 samples. Listeria monocytogenes and Staphylococcus aureus were detected in 1 sample and 11 samples
from utensil, raw materials and sandwiches, respectively. However, Escherichia coli O157:H7 and Salmonella spp.
were not detected in anywhere. For the production of safety sandwich, education of sanitation for employees, control
of raw materials, and continuous monitoring for microorganism will be required.

Keywords: sandwich, RTE (ready-to eat food), microbial assessment, HACCP (hazard analysis critical control
point)
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0157:H7¢] Astets] Rl H¥Po=RE E coli A
A AAE FE oo AT HARAM E coli O-
157 specific latex agglutination testZ A|sted #<l
—8]_%];}_.13,14)

2) Salmonella spp.

Salmonella spp.ol T8k HAFE ¢l AW A8
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Table 1. The kinds and number of samples collected for the
microbial assessment from 5 shops

The number of

Items Type of sample samples

Water Waterworks

Chopping boards
Knives

Dining baskets
Dish clothes
Sandwich containers
Refrigerators

Hands

Rub gloves
Aprons

Utensils and
Machineries

Employees

Vegetables
Raw materials Bread
and Sandwiches Ham
Sandwiches

|l h b hhth b | i b L v | La

Air Working areas
Total

~J
(¥

2. Hz=7|17 % 7|17

A=A Az AN 2 ¥R 717 9
359 FRe) sk mAlE AAE 2R Table 2
ol Reurkel Zth AwkAlESE 040-3.38 logy,
CFUM00 em?e] HHZ Jepdy diRET-2 0~2.80
log;, CFU/100 cm?®] H9Z Jepd A 593 v}
509 Aol FARRE o] d3E ATk A=
2718 Ao e =9 gutMFs A7E 200

cm®3 3 log,, CFU B|¥HS oPA3h piolsta W sk
Harrigan® McCance?’9] 71582 Bloju} 9Jel=rf =&
A & F Sk 53], 459 B AMEHE v
el WA TolA] dvtllgert 47 Ha 338 logg
CFU/100 cm*¢} 3.14 log,, CFU/100cm®E L H =7}
AFe] ol Y8 2o waredo] LHEUH. TS
Y89 TAe] BoJx e 5 WAL e B
7F Egslict. 283 WA Al AR} Table 6
oA Hizutel o] E ATl 98 AF H Ry
| YoM E colivh, C AMEAE] dFolA L
monocytogenes7t 7AEHJTh E. coli O157:H7,
Salmonella spp., S. aureus= AZHA] &3kt
Az71T B 71719 s AESA g FRE 9
M ARE 4, =of B 7)Te A9 Ad e
AEAC AR H o] o, YEE A THE
710 Bs|ok: gt} ofgt AFFE YN LEHARE
Rl WAREOE Y7 1Y 2-38) Azsied e}
7Fed ZAeR Aadr. 53], 98E Ruske Wd
o) e BHLErE AR Fo HHA 9F
< £ F 992 HACCP system H-EA] CCPZ Z
Asta AAYLEE 2Hsle] A7t A EHEE
Aejsteof gt 2y AHriAez YRE A=
5o A3 #a] 3 gag Aow AU

3 M= BARE
HE AZ B ASBE H2 A 50
NED B Wold AWATAFH WU PV

Table 2. Evaluation of sanitary indication bacteria on utensils and machineries

Shops No. of colony (log,, CFU/100 cm)

Average
2 1y
Samples A B C D E (log,c CFU/100 cm” + SD)
. APC 1.85 2.81 ND 2.58 2.85 202+1.20
Chopping boards . 5
Coliform ND? 243 ND ND 1.30 0.75+1.10
. APC 1.70 3.45 2.36 249 245 249 +0.63
Knives X
Coliform ND 1.30 1.85 1.48 ND 093 +0.87
L APC 497 1.30 2.85 3.69 4.11 3.38+1.39
Dinning baskets .
Coliform 3.78 ND 3.51 2.58 4.13 2.80+1.67
. APC ND ND 3.68 2.97 ND 1.33+1.84
Dish clothes )
Coliform ND ND 2.64 1.30 ND 0.79+1.18
. . APC ND ND 1.00 1.00 ND 0.40+0.55
Sandwich containers .
_Coliform ND ND ND ND ND ND
. APC 3.89 2.93 3.28 4.62 1.00 3.1411.36
Refrigerators .
Coliform 2.40 ND ND 3.90 ND 1.26£1.81

YSD: Standard deviation
ND: Not detected (detection limit: <10 CFU/100 cm?)
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Table 3. Evaluation of sanitary indication bacteria on employees

Shops

No. of colony (log, CFU/hand, 100 cm?)

Average

(logyo CFU/hand,

Samples Test A B c D E 100 cm?® + SDY)
Hand APC 2.87 371 4.45 428 425 391 +£0.65
nds
2 Coliform ND? 3.69 3.00 2.38 2.15 224+139
APC 426 2.46 3.92 1.78 3.09 3.10+£1.02
Rub gloves )
Coliform 3.06 2.11 3.18 ND 320 231+1.37
APC 347 276 4.17 3.29 3.00 3.34+0.54
Aprons .
Coliform 2.28 2.18 2.00 2.11 2.08 2.13x0.11

YSD: Standard deviation

3ND: Not detected (detection limit: <10 CFU/hand, 100 cm?)
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S. aureuss Y| HAA Mg AEHA &UA
gk Table 34 Heujel Zo] &of AL dubyF4
9t AFZol HF 391 log, CFUMhand$} 224
log;y CFUMandZ SR =t #9Ae] &l 24
logjy CFUMand U912 H&¥ v 5§09 dAvaze}t
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g 27 59 33 7kl & 3oy o
Ho] 53] HolA] ¢k o] 0¥
Ao g A=t Martin 52 AUk o€
o} BEge] 24 B AT AT ATog &
A F Je R 988 & & uia Bt
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Do

5% 53 & £52E 4] A A F, E
N 222 £2 AT 5 Y AUE Fuls] 2

4302 AT =G dYAMAURE ol 43}
o #g)slejor & Ao}, TR AR FARI] o

A BUFE A25] 98 A71H0R A B
& AAste] ABA) e <149 A BelAA
g PFolAct ¥ Ao AR

4. 5o} MR

AEL] oA, W, § T2 AFJA WA g
HARAEAF AL AIR= Table 40 Uebd v} 2+
ot} M= E Uee BT A=o)r] UutA]
oot ol Ha 4.59 log,, CFU/H 321 logy
CFU/gd] FF2o2 AZFHUT AlE83 A9 =
SE7F 18-21°Ce] WSS AT o F VY
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Table 4. Evaluation of sanitary indication bacteria on raw materials and sandwiches

Shops

No. of colony (log,, CFU/g)

Average

1y
Samples A B C D E (log,, CFU/g + SD")
APC 5.46 1.30 2.86 1.48 1.30 248+1.79
Vegetables .
Coliform 5.29 2.86 245 3.09 5.62 386+ 148
APC 1.30 1.78 2.04 1.78 1.30 1.64+0.33
Bread
Coliform ND? ND ND ND ND ND
H APC ND 4.83 ND 1.00 5.81 233+2.78
m
. Coliform ND ND ND ND 3.63 073 £1.62
. APC 7.19 5.49 4.89 2.72 2.65 4.59+1.93
Sandwiches R
Coliform 395 2.68 2.49 4.67 2.28 321x1.04

YSD: Standard deviation
IND: Not detected (detection limit: <10 CFU/g)
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Z1EAQ1 UWkMlHFS 5 log,, CFU/g, thAdt<- 2
log,, CFU/g®} ¥iiste] & of BF 71EXE 23
3 AL & & YAyt EF E coli O157:HT, L.
monocytogenes, Salmonella sppi= ZAEEA] RUAIT
Table 604 Ri=wle} 7ho] 459 E. coli9} 11529 S.
aureus’t 98 B A=A HEFHo] AFE Al
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o] AF= v YEEY thh A4 AEF o9 Al
Z TR, 2 eFE 7] o3 wxe e
2 A=A

okAlle] 739 S. aureus®t Salmonella spp. 7242 WY
3 Migte] Fatgo] Fsle] ded AF o2 AAE
g flon FHdM 24 £o08 JES 4 glg et
opEl® ool UadS F 53t 27 SellA
FHol 7hselEE AFY Y ERE i
BE Az, dEshe dARRE A8EA A3 2
glodor 3 A4 Hges ¥ fEr)s e, g
L BAHQ AERR o] Ateloof & Aot} 539,
HE7T A" AZPrE Az AR Al Az
& A=A vl AR sl tig d7E

LFx: Hr} 321
FrlH o 4 nAEsR o ks 5
T Qe AZHS At CCPE HElslojo & Ao
2 AlsEd. By ol A o] H| A=
2] Az} Tol7p g o] FolR= AldAE A Al
Z FE W) 3708 gAE 7Y et e
™ 3} 449] RTE foodd] I A] B2 o) ulE
VAR B Asg vF3s] B oo As9A] Az - F
W AR GA] MEYRAE & Alold B QT &
Aol2g olfdle RALEIL 10°C o3k GXE 4
UEE CCP= AN A= 3 AR} AIZME
AAEA HEFoz2N nAEREEH G A=A
E aRA FRE F Y& ReE AEHUh

5. 3& <87 &3

A Az A 35 Hskte HAE 9
st} Zoella 5837+ 545 A3 Table 53 %2
o}, QubAlE, 350 2 S aureus’t 22 B 1.20
CFU/plate, 2.20 CFU/plate Z8]322 2.00 CFU/plateE
ettt o %) AR wlolARolA ek, &
Hol % S aureus’} 7Yz} 435 CFUlplate, 1-35 CFU/
plate, 595 CFU/plate’t AEHATH= Aol vjs) &

Q. =22 O

L &S By =Y 1) ks sy En

Table 5. Evaluation of air-borne microorganisms in sandwich shops

Shops No. of colony (CFU/plate) Average
Microorganisms A B C D E (CFU/plate + SD")
APC 3 ND? 2 ND 1 1.20+1.30
Fungi ND ND 2 6 3 2.20+249
S. aureus ND 3 ND 5 2 2.00x2.12

USD: Standard deviation
IND: Not detected (detection limit: <1 CFU/plate)

Table 6. Samples of isolated E. coli, L. monocytogenes and S. aureus in sandwich shops

Items & Utensils & Machinery

Raw materials & Sandwiches

bacteria

E. coli L. monocytogenes

Shops

S. aureus

E. coli L. monocytogenes S. aureus

A - -

_ Sandwich

Sandwich
Bread
Vegetable

Vegetable

Dish cloth

Sandwich

Bread Vegetable

Bread

Vegetable Vegetable

E Dining basket -

Sandwich
Bread
Vegetable

Sandwich
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