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This study was performed to evaluate the microbial contamination level of meat processing in butch-
er’s shops in Seoul from January to November in 2010. A total of 695 samples (112 cotton work
gloves, 342 utensils and equipments, 241 meat samples) were collected and the environmental hygiene
of 89 butcher’s shops was investigated. The aerobic plate count (APC), E. coli and pathogenic bacteria
such as Staphylococcus aureus, Salmonella spp. were tested in the samples. As a result, the level of
count on APC ranged 0~2.2x10° CFU/cm’ from the utensils & equipments, 1x10°~2.7x10* CFU/
glove from the cotton work gloves and 1x10°~9.3x10° CFU/g from the meat samples. The level of
count on E. coli ranged 0~2.5x10° CFU/cm’ from the utensils, 0~8.6x10* CFU/glove from the cot-
ton work gloves and 0~1.4x10° CFU/g from the meat samples, respectively. Staphylococcus aureus
and Salmonella spp. were detected in 11 samples and 2 samples from the cotton work gloves, utensils
& equipments, respectively. The sanitation standard operating procedure (SSOP) was applicated at 49
butcher’s shops. In order to improve sanitation of meat in butcher’s shops, in this study, applications
of SSOP, systemic sanitation education for employees, hygenic control of utensils & equipments, and
continuous monitoring for microorganisms will be required.
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ohaus, USA)3}] BPD (Butterfield's Phosphate Buffered
Dilution Water)Z 7}3}o] 108f & 9FSo] stomacher 80
(seward, England)2 #ASIAZITE EAT-2 100 ml
o] BPDE 7}35}o] stomacher® w2 3}sto] A3 At

Zabgo] 74E7)E W JETA0 nel Qe
& 9]3}o] BPDE 3|45}e] petri-
ARg3to] 35°Co) A 24~484171 Hl

Staphylococcus aureus R Salmonella spp.
<)\

A&z F9 S aureus®] 75 HAFSE7] flstod]
10% NaClo] #7}% tryptic soy broth (TSA, Oxoid,
England)& 37°CollA]  24X17F J+F st &,
baird-parker agar (BPA, Merck, Germany)S ©|-8-3} o]
25)9] Aelujore Axjslelch. WS BeldPe
2 peliern Tl WS Helo] 4UHE 3
3l+= B-hemolysis test, T3 N FIA o+
2 93l coagulase test (Staphylase Test, Oxoid,
England) 2 AY5}st&ZHAHAPI staph, Biomerieux,
France)E& A AISHATH= =2l atsh o9, 2010). &
St Salmonella®) T3t HAALES Y3l AFHE Awe
BPWol| 24A|7F Z-oF Z41ul|9F & rappaport vassiliades
R-10 broth (R-V, Difco, France)ol| &3}l 36°Cofl A]
24X 7F 2435 & Aeiul %] ¢l XLD (Oxoid, England)
Hjz] o] =gl ohg 36°Col|A] 24417 FFate] T

N

(M=

HE O |

Hehs AFste] APL tests AAISFRAT: TSIONA
37°COAl A 24A1%E HjF & AYetela] ZAHAPI staph,
Biomerieux, France)E AA|StAtH=EHS9s+4 S
<, 2010).
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¥

doti 7] 97t FAY M 2= Chi-square testE A A

74 EI.

AIIT L ASUMY AYFS X IS AU

SEL: Aguu st 44 2R 2
oA AEGo] obd Uuk BLFS AHEIL Lot
T 1E L A ART} glol viE 2P
S selskig 6674 1270] cfs) PArshaieh. 4]
KRN YL G BYRE vIALE, AE F
B g FU PLOR o] nE Pashank

BRI Qb P 97, FAPE Agsa W
B 650 SASGT QAR dAE vl

AF 0x10°~8.1x10° CFU/glove, A% & ®
FAFE 1.0x10°~6.1x10° CFU/glove, 28591 &7}

Table 1. Comparison of sanitary indication bacteria for cotton work gloves

Range New gloves Washed gloves Wearing gloves
(CEU/glove) APC* Generic E. coli APC Generic E. coli APC Generic E. coli
<10' -t 18 (100%) - 28 (96.6%) - 55 (84.7%)
10'< ~<10 1 (5.6%) - 2 (6.9%) - - 1(1.5%)
10°< ~<10° 1 (5.6%) - 2 (6.9%) 1 (3.4%) - 6 (9.2%)
10°< ~<10* - - 7 (24.1%) - 4(6.2%) 2 (3.1%)
10*< ~<10’ 6 (33.3%) - 11 (37.9%) - 6 (9.2%) 1(1.5%)
10°< ~<10° 7 (38.9%) - 5(17.2%) - 22 (33.8%) -
10°< ~<10’ 3 (16.7%) - 2 (6.9%) - 21 (32.3%) -
10"< ~=<10’ - - - - 12 (18.5%) -
Average 7.5x10° 0 4.9x10° 2.8x10' 2.5%10 1.4x10°

* Aerobic plate count, "Not detected.
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Table 2. Comparison of sanitary indication bacteria for utensils & equipments

ZA7F 184, AMg =9 A

Utensils & equipments

Range Knives Cutting boards Scales Slicers
(CFU/eny) ) _ . .
% Generic Generic Generic Generic
APC E. coli APC E. coli APC E. coli APC E. coli
<10' - 86 (94.5%) - 80 (90.9%) - 82 (100%) - 80 (98.8%)
10' < ~<107 - 3 (3.3%) - 5(5.7%) - - - -
10°< ~<10° 62(68.1%)  1(1.1%) 20(22.7%)  2(2.2%) 60 (73.2%) - 47(58.0%)  1(1.2%)
10° < ~<10* 17 (18.7%) 1 (1.1%) 27 (30.7%) 1 (1.1%) 15 (18.3%) - 22 (27.2%) -
10*< ~<10° 8 (8.8%) - 25 (28.4%) - 4 (4.9%) - 8(9.9%) -
10°< ~<10° 3 (3.3%) - 13 (14.8%) - 2 (2.4%) - 3 (3.7%) -
10°< ~<10’ 1(1.1%) - 3 (3.4%) - 1(1.2%) - 1(1.2%) -
Total 91 (100%) 91 (100%) 88 (100%) 88 (100%) 82 (100%) 82 (100%) 81 (100%) 81 (100%)

* Aerobic plate count, Not detected.

Table 3. Comparison of sanitary indication bacteria for raw meat in butcher’s shops

Beef Pork Chicken

Range (CFU/g)

APC* Generic E. coli APC Generic E. coli APC Generic E. coli
<10’ 24 (24.7%) 97 (100%) 17 (17.3%) 97 (99.0%) 1(2.2%) 43 (93.5%)
10°< ~<10* 25 (25.8%) - 24 (24.5%) - 9 (19.5%) 3(6.5%)
10*< ~<10° 15 (15.5%) - 24 (24.5%) - 20 (43.5%) -
10°< ~<10° 23 (23.7%) - 23 (23.5%) 1(1.0%) 11 (23.9%) -
10°< ~=<10’ 10 (10.3%) - 10 (10.2%) - 5(10.9%) -
Total 97 (100%) 97 (100%) 98 (100%) 98 (100%) 46 (100%) 46 (100%)

* Aerobic plate count, "Not detected.
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Table 4. The rate of pathogenic bacteria for cotton work gloves, utensils & equipments

) Gloves )
Pathoge'mc T(O)tal Wearin. Knives Cutting Scales Slicers
bacteria (%) New gloves Washed gloves g boards
gloves
S. aureus 11 (2.4%) —* - 5(7.7%) 1(1.1%) 1(1.1%) 1(1.2%) 3(3.7%)
Salmonella spp. 2 (0.4%) - - - 1 (1.1%) 1 (1.1%) - -
Total 454 (100%) 18 (100%) 29 (100%) 65 (100%) 91 (100%)  88(100%)  82(100%) 81 (100%)
*Not detected.

Table 5. The rate of sanitary education according to application of

SSOP
Application Non-application
of SSOP of SSOP
Sanitary education 41 (83.7%) 3 (7.5%)
Non-sanitary education 8 (16.3%) 37 (92.5%)
Total 49 (100%) 40 (100%)

2 174, &eto| A7) 3H A A EAFo], RS
g Aol 7 1A, T=op [AoA] Atmdglito] z+z-
&= 3 th(Table 4).

Eroiory o QIO NSt A A

XA A2|71FESSoP) 29 =
49711 2x(55.1%)7} SSOPE &4(7]=& - Zih3styL
om, 407 4= %Oﬂ‘ﬁvl il 0‘311:} qa 732

A]xo%w}@o.s%), —,—_,7}(27.8%), szomxuom
(66.7%), AYEHTHIN 21 20.0%) 0.2 Ureytet.

A TS: 9 13] o)4F BAR ALK 511, 7]

S B3 PATF 89lAa F 447 A (49.4%) =
2006 % AEZAL A3FQl 39% (AFR YA 38674
] 36.8%, TJFE A4 297142] 70.0%)H Tt EA L}
EFLTR(O], 2007). IBASS ol HAaE FAaERE
sl WY W AR, Fe
(80%), AI7/d7HT5%), OFEA7HTI%), =574 1
DRL7H0%) = YEbE T

FESE SSOPE 2835t A= 49704 = 417
(83.7%)7} A QA E-LS 331 Q) TtHTable 5). ©]
of ¥Fsto] SSOPE 83814 Y= 4074 F 37)4
(7.5%)qto] RFA] A8 < 3} ¢Jith Chi-square
test 23} SSOP-&-8 A o] A
FAA SRBILE o|BBo| L ACE YEhgrhP
<0.001).

[e)
=y
e

Table 6. The rate of wearing the working clothes according to

application of SSOP
Application Non-application
of SSOP of SSOP

Wearing the working 35 (79.5%) 10 (25.6%)

clothes
Non-wearing the working 9 (20.5%) 29 (74.4%)

clothes
Total 44 (100%) 39 (100%)

Qi 2. 2AVE 8374 3 45702:(50.5%)7F 9]
B QSIS 2gala sk 2006HE A8 2
ol 35% (AR 3867H42] 31.3%, thiFmel
297)14:0] 89.7%) Hrbe= =& AE HYrH(ol,
2007). SSOP H71}mom 4% 5 2hgo] Eaky
of glol, S 5o AgXAR SSOP7} Ao}
SR erolugth SSOP HARE % A4S
5 ag o 7|2 474 F 35HA(9.5%) N E
AL S1gteL SRS gt glgom, o7la
(20.5%)= 7153 g 2H8-51A] ¢kl QlIcHTable 6).

SSOP H7lEom SR 5 2go] EEol 9)
o SR Sof AR SSOP7} A elA S8
=AE 2AREH 1 dd, 897 F 4574
(50.5%)7} 145 - 1SS 2H8-5kar qlglew, 97
220%)= 7153 g 2HgSHA] ¢Fal QL th(Table
6). Chi-square test A1} SSOP -83l= Ua

oA 1
YA e danch AR F HgBol B Aom
Ve THP<0.001).

S012 A1JI0) DIMEAH AL

78704 &l tigt 38 437 Thifjol R =
N AT}, 357]25(44.9%)7F B S ghehar §.om, 4370
2:(55.1%)= TS 1% oty S5l T Table
7). TfsA] b= FE ol AlSE Akl A



414 Hols - 2Kl - 2n

o=

-

K

AM - QKT - AlUES . o|REtH

—oT o

ok

Fol

[

Table 7. The rate of selling raw beef for Yukhoe according to the location of butcher’s shops

Location
Total (%) Department store Residential Near
. Apartment Market

& discount store area slaughterhouse

Selling Yukhoe 35 (44.9%) 2(6.7%) 9 (81.8%) 9(69.2%) 12 (66.7%) 3(50.0%)

Non-selling Yukhoe 43 (55.1%) 28 (93.3%) 2 (18.2%) 4(30.8%) 6 (33.3%) 3 (50.0%)

Total 78 (100%) 30 (100%) 11 (100%) 13 (100%) 18 (100%) 6 (100%)
Table 8. The comparison of aerobic plate count for raw beef of £ A AAg AT} 5ol atHeh SHA|TE
butcher'sshops U A9 Agmugol s A8H Ao Abgst
Range (CFU/g) Selling raw beef ~ Non-selling raw beef L 227 = ZA7|GE Zof ti3t AA7| o] ntEE]
for Yukhoe for Yukhoe o] QA = Aolh. 12jste] H qAold Ae

3 pu— =
RO o 1o Ao AgdzolA g Fel B ekl
T N e AASE vl QEEAF27) nlAle Azre ¥
10°< ~<10° 7 (20.0%) 8 (19.5%) AARRE H, ‘:‘j‘lj]%Tﬂ A ‘f‘— 7:5x10
10°< ~<10° 8 (22.9%) 10 (24.4%) CFU/glove, A& % Hy7h2 4.9x10° CFU/glove,

10°< ~<10’ - 6 (14.6%) 219 20l A71e 2.5x107 CFU/glove® LFERTEH

0, 0,

o > 100 1A 21§ Fol ANk ol )ALg Y33t AlH
Not detected. AR mE g AN} 10° CFU/glove o)A 7
SESlen, 28 FQ A sHolM= S aureus7t
g 1% ool it AEEAG B8, ASAR) T 3427 B S awreus
TR, {38 237|E st 3571 Gazoll s 7F 61 dEEen, ZdRs 2 1, =0t 14,
ME QA Aelolng At olF 267048 A% 1A Jelm Lefol2] 3dolgick olefat Axt

(743%)7} 9| Z o=
U A 971 45(25.7%)= 514
At

Ad 5 carv|e] At HAET A4S
T sl 35704 10° CFU/g ©|3F& Lhe}
yon, ug 94 4174 10' CFU/g o3t U
E}tTH(Table 8). th <= AARE T A48 La17|2
A 35704 F 47, v Aol A 4174 F 1
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™, S. aureus AF52 AFE YoM S4shd
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