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Survey in consumers and distribution stages bacteriological
analysis for fresh raw beef in Gwangju area, Korea
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Consumer’s preference and microbial inspections on fresh raw beef were carried out to understand the
actual market status in Gwanju, Korea. Over 15 questions on questionnaire by 1,111 randomly selected
respondents between April and May in 2011, results showed 65.5% positive on eating fresh raw beef,
63.8% negative on good hygiene condition of fresh raw beef, and 72.5% positive on the secure of the
hygiene-safety for priority program, respectively. For microbial inspections, a total of 302 samples
were collected from fresh raw beef purchased from slaughterhouse (n=122), transport (n=69) and
consumer (n=81) stage, from lettuce (n=30) at consumer stage. The aerobic plate count (APC), E.
coli count and food borne bacteria such as Salmonella spp., Listeria monocytogenes, Staphylococ-
cus(S.) aureus and E. coli O157:H7 were tested in the samples. As results, the level of count on
APC of fresh raw beef ranged 6x10' ~1.8x10° CFU/g from slaughterhouse, 2x10*~8.3x10° CFU/g
from transport stage and 1x10°~4x10° CFU/g from consumer stage. The level of count on E. coli
of fresh raw beef ranged 1~9x10' CFU/g from slaughterhouse, 1 ~7x10 CFU/g from transport stage
and 1~5.5%x10 CFU/g from consumer stage. In total, 26 S. aureus were isolated, 10 (14.5%) from
fresh raw beef at transport stage, 12 (14.8%) from fresh raw beef and 4 (13.3%) from lettuce at
consumer stage. Enterotoxin of S. aureus was not detected among 26 isolates. All S. aureus isolates
were typed using a DiversiLab™" rep-PCR system for genetic similarity test, showing over 95% of

genetic relationship amon isolates.

Key words : Fresh raw beef, Microorganism, Staphylococcus aureus, DiversiLab ™' rep-PCR

M B
N&e Q7ke] B FAt FA5E AR ol
A 2ARGS s ARIL AT Hao gy
Folt(5ENETH FATBL, 2007). 4] AT
she)3 WOfQIEe] HAE Lul7h Z7RSHAA HA
2 oA 9 el T BAlo] ol : glout

*Corresponding author: Ho-Myung Na, Tel. +82-62-613-7651
Fax. +82-62-613-7649, E-mail. kelix@korea.kr

Copyright © 2012, The Korean Society of Veterinary Service. All Rights Reserved.

Sl ddHes Wes, o
Fol| 7}Z&0] ARSEA o A5

4 AHlo] o]27|7tA] A U&= HARA7F 8

.



314 LU2d - uide - aafzict - Fofd - o

H3 9l AAo|thPark 5, 2002). FAM AT
A39z(e 4 Al T’H” AR W ZapEE
A4 Aazo] A 237] B F el &
TS 9 St 7HsstAl Fel E}E} Faet
FANME Y E5H 29 drhe] 9 SEA
WAk Al R gEsle] 2alsA] ¢l viE W= &
7|4 A7) 24 f:fzw} 240313 Q)THKim,
L O] BE R AR

RIodlo @ Hoozh

Aol E FEEL 9]

£3] Airle #5 XMX]@‘E %*u‘zi e
Holl weh =53l i) Arks SHoR =5
Ste HlEE A= Aate] vlad o 2 Afol& El
o SabEEd 97 A=0l(2011.3) oshd Fae
100%, A7t AE5-2 742 58.5%, 53.5%2A ZEF
9] AvbS AR HA| N - - B & 15.8%, FAF- A

g 79l 3.9%0] ek,

olof o] et Aol A1E Bl
She Aol waL, AR gASe] B 2oy
AL 98 27, Aed AFoE FFohe A
17 B3tE Fwshy gtk B, ol %4 At 3
Aoje] 4] Avlgre del 402E0] fEH L
o, A FE Wel 4= A7k 11 2009 U
Aol g3

%lﬂoﬂ*ﬂ Azl &

k_‘

1o 30 4N

f
L")
rr
P
)
%
o
oZ,
)
g =
= 2
ey
2 1
)
o
J* Ho

2 ATAE BEAY AUSS 47

wehA o
71 T3k AT EQ SEUAE AEoAYE L HY
““l*” o) 2 Totstol, Aol e AAH

ES
QL s eeet Ha 7I12ARRE AlEstaA} dirt

YUl MBE X AL

20119 4 11YEE 20119 59 314717 502 =
o HEA, HAE B FAE A5 W A e -

Korean J Vet Serv, 2012, Vol. 35, No. 4

1% BANS Ao & 4D AT 42

2 157} z‘sLEoi ZFA]
At AMdEe A4
o g4 Ei= E-mail 3 )
73 AA Esjol Aol A
=2 319 cHTable 1).

2011L4 1952 E 201149 10€97FR] LFLAAY &
B 2ol EETA 1227, LUt (A%

) 98, 2URAGIRAD 10 & 2724
3 7

A =

]

=

o & A:
o
=

I

[e)

7] Alzo} u]ekAlol A A e A3 30
R F 30208 IR AR Luksie] Al
sheirt.

IR Bt

( =

mio} S50 00 mi BET ¥ W AL AdrE
105t4] 3]A413}o] aerobic count plate petrifilm (3M,
USA)®} E. coli plate petrifilm (3M, USA) 21jof 1 ml
4 % - WFGTC, 24417) F AT A5E A

Table 1, Distribution on region of respondents participated
questionnaire

District (%)
Method of - Total
questionnaire Gwangju & Others
Jeonnam
Electronic survey 343 (92.0) 30 (8.0) 373 (100.0)
Paper survey 525(71.1) 213 (28.9) 738 (100.0)
Total 868 (78.1) 243 (21.9) 1,111 (100.0)
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AvEAS) & A7) AReh Aol i) At
= 2 Salmonella spp., Staphylococcus aur-
eus, Listeria monocytogenes, Escherichia. coli O157:H7
olt. AFET AL HaEe] 1371% U A
BFACGY AR S EAEE, 2011)2] 0] EAEY
of &35}o] AA|SFH T} Salmonella spp., Staphylococcus
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kit (bioMérieux, France)2} API ID 32E kit (bioMérieux,
o]-gstof 215tk (Nam 5, 2012).
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Table 2. The general characteristics of fresh raw beef by ques- Y A9 HS st oSk yav|E 2 Tt
tionnaire of EA3tetAt= od®E itk
No. of fresh raw beef consciousness (%)
Variable Ovangu& oy ol SEHNY LUAZ 2 HF2S
Jeonnam
Eating fresh raw beef FHFAREETE IAIRE BT Aa17]9] AREA|
Yes 571(70.8)  155(51.3)  726(65.5) P T olstolm outchAo] 2t
No 235(29.2) 147(48.7) 382 (34.5) ;‘—F_TLO = 107 CFUIg ofstelr "f‘—‘—ﬁlL e
Total 806(72.7) 302 (27.3) 1,108 (100.0) St 9 AujgA o] A2 10" CFU/g o]3to]
Place eating fresh raw beef t}. o] HAoA BE SETA A 7EXE 2T}
Work meeting 487(69.8)  58(65.9)  545(69.3) 41 oror PR 0 B
Family get-togethers 129 (18.5) 23(26.1) 152 (19.3) | exstet. st 11 E:LTL?] IX107~90x10" CFU/g
Home 65(9.3) 5(5.7) 70 (8.9) 16.3%, —‘(_?_—1?_}_‘1:’_]‘7-'" 1x10" ~70x10 CFU/g 14.5%, 5\_319‘7-'"
Others 17 (2.4) 2(23) 19 (2.4) 1x10" ~41x10' CFU/g 62%7} AZE oy 4117 o
Reason eating fresh raw beef N = u -
Preferring 406 (58.1)  59(67.0)  465(59.1) (Table 3)(-5H44HA]E5, 2011). Jeon 5(2011)9] Hal
Health food 102(146) 57 107(13.6) oMk AR oA HfjE= 7] o] A At
Involl.fltaryatwork 168(240)  19(21.6)  187(23.8) )z olaht).
meeting _ _
Others 23(3.3) 5(5.7) 28 (3.6) SAbE PAEE AN feEAE AlS Kt
Total 699 (88.8)  88(11.2)  787(100.0) Jaol w2 (10°C o|sh7F FAE YT sHANE A=
Regular eating E ALpE o]y Q8] MTy] B3 Fe uRps
1/week £26.1) 567 4760 ;OﬂlLEOE ] 1] joﬁ g1 e o oo
1/month 207317 15(172)  232(30.1) gste] 2 9 AngA oA e dS Fol= HE
2/month 113 (16.5) 17(19.5) 130 (16.9) 7} " Q3K Lee 5, 2010). o] A4 o} &
1/quarterly 250 (36.5) 38(43.7)  288(374) A= Jehtso] obAA shE oA WA n
1/year 62 (9.1) 12(138)  74(9.6) LA AL b Al Ssnaloh B A 6 2 Alrle
Total 684(88.7)  87(113)  771(100.0) J=H AR WEEA] agsfjof & Z o2 Agzhgiet
Reason not eating
No taste 37(9.3) 17(147)  54(10.5) . .
Unsanitary 182 (45.6)  49(422) 231 (44.9) HAY OGS 2
No chance 100(25.1)  29(25.0)  129(25.0)

Side effect 41(103)  326) 4489 Hed mAE 45 ot FEdAE dAA F
;)thezlrs 333 (3'78)5) li (23 sz 8(1)012)) Salmonella spp., L. monocytogenes, E. coli O157:H7 3
t: . . . - -
HyziZne ( ( T ASHA GUARE S, aureus®] AAPAT =S5
Yes 262(29.5)  28(135) 290 (26.5) AL & 7| 212710 A= WY Aletol AEE
No >40(60.7)  159(76.8) - 699 (63.8) Al kAL, SRbA A 107, AB[EA 1279]

Unknown 87 (9.8) 2009.7) 107 (9.8) ol a1 b=
Total 889 (81.1) 207 (18.9) 1,096 (100.0) HEE L om(Table 4), uHA A A3 TE 45 30
Hygiene step A = 4490A S aureus7t AEZEQUTE =, & 3024
ot aosy  mern sy = B 26WEECHN § aweny) A&El =
aughterhouse R . . = 1.0 _ o
Transport 93(10.8)  28(133)  121(11.3) =TA A HAS FeEAe eub g
Consumer 115(134)  20(95)  135(12.6) AoA AFE At digh X&40 BYE o] 2
DTotzlil X 859 (80.4)  210(19.6) 1,069 (100.0) Q3 Aoz AZETHKIm S, 2005; Lee S, 2007).
evelopment scheme _ = 1_ N
Ensuring hygiene 631 (71.1)  161(785) 792 (72.5) ER, ESTA A i _*337 I= =A] sde] obd
Characterizing street 76 (8.6) 15 (7.3) 91 (8.3) A AR F5& AFHsH] "ol WA nd=
Making a brand 121(13.6)  26(127)  147(13.4) o] ©9do] HYA|ul, ThE A= BT} 7ol
Others 60 (6.8) 3(1.5) 63 (5.8) A6 Hqlo] ot = 15l s olo] xholxh
Total 888 (81.2) 205 (18.8) 1,093 (100.0) M FEAel & sl edd o lel A el

A Apgeke m W o] dhek Sl4Eel Belt B
Q3 1o 2 Hu(Heo 5, 1998; Hwang 5, 2004), 2t
G FRE HeliA= g 9 = HFago digh
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Table 3. Prevalence of total bacteria counts and E. coli from fresh raw beef by sampling stage

Slaughterhouse (%) Transport (%) Consumer (%)
Range (CFU/g)
APC* Generic E. coli APC Generic E. coli APC Generic E. coli
Not detected R 102 (83.6) 14 (20.3) 59 (85.5) - 76 (93.8)
<10’ 6 (4.9) 11 (9.0) - 5(7.2) - 3(3.7)
10'<~=<10 15 (12.3) 9(7.4) - 5(7.2) - 2(2.5)
10°<~<10’ 53 (43.4) - 6(8.7) - 16 (19.8) -
10°<~=<10* 48 (39.3) - 20 (29.0) - 32(39.5) -
10*<~<10’ - - 29 (42.0) - 24(29.6) -
10°<~<10° - - - - 9 (11.1) -
Total 122 (100.0) 122 (100.0) 69 (100.0) 69 (100.0) 81 (100.0) 81 (100.0)

*Aerobic plate count, "Not detected.

Table 4. Prevalence of S. aureus isolated from fresh raw beef

Aﬂ A]ZE U]/\ﬂ"—"oﬂ q]?_

No. of S. aureus

2 AmHd.

Stage
No of samples No. of positive (%)

Slaughterhouse 122 0(0.0) S. aureus RUA ¥4 A

Transport 69 10 (14.5)

Consumer 81 12 (14.8) DiversiLab™ rep-PCR fingerprinting system< ©]-&
Total 272 26D gt Y3719} Aol A BelE S aureus 2671 0]

ek A AT Btk BelRE R

Ak o] mhiElojof s A0 R ekt © Mz o] sHssherh LakekA|STI ~STI0)

S. aureus enterotoxin &

AyEZ5lE] SET-RPLA (Denka Seiken, Japan) KitE
= 2003) 47}%
SEC, SED)S HAleH A3t EejH 267 50| 4] en-

AF-8-312f (Kim

Al 2 R Fae AvdA e AdSlA 2
g =0l SAA 2pol7t QAR EQTh SAA AbA
95% oL 7|Zo® 4740 aBom stk
AS(SL1~SL4)ol| A &5 47l 5 5= ALH[RE
A A 2 27 #5(SCl, SC2)E A3t v
2] 107) FF(SC3~SC12)2} 96% 0] 4+9] % AFeHA]

%% (SEA, SEB,

terotoxine 2F AZST A ATt S awreus= HIA 2 YERHTthFig. 1). Scatterplot A E Ao 2]3}H
e R 2 Aehy] w7 Ao BE AE @NMRAlA ZEEE 10719 = Fig. 2004 AH
oA AFEL o7tk ZE3} enterotoxing A4 B SHA ATAHL Hon, sujdAe How
7] QA= pH 4.6 o/, &= 15°C ogof4] 3~ W ERPEA E T ok Eoj A E A TH(Fig. 2)
4N AT T A4FEE Ao ITKim 5, 2003). (Yang 5, 2009).
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CFU/gol8lth fadAd e E59A 122
A = 20494 1~9x10" CFU/g, WA 6974 3
107304 1~7x10 CFU/g, 2HHA 8171 F 570 A
1~5.5x10 CFU/g2 Uehgt). Y H = 27272] H17]
of tigt HAAuE AALNA Salmonlella spp., E.
coli O15T:H7, L. monocytogenes~= AZ%A| E}OL],
S. aureus7t HIAA| 1071(14.5%), u|dAo|A 127
(14.8%)°] A== 3on, =xdA o = AEHA &
Utk T3, aH[EA A AdE 304 HE A F )
o AARSE A3}t S aureus?} 471(13.3%) A= St
B = S aureu 75 26719] )3t enterotoxin FAME
T 2% AT %] okl E3E DiversiLab™ rep-PCR
fingerprinting system& ©]-83t S. aureus 267 w529
g 10 AHEA AAAT Aol 95% ol4ke

= et

Xt

a

o

FO
ro

SRR 2011, FAH2Y) 1371 9 AR
7, SRS 1) A 2011435,

BUFAAER, 2011 AFFABANY, BUSNAFE
5 A Al 2011-545.

SENEY FAHEE 2007, 452 o) A4,



ol

FAA & M| MEE

gl

i

FEEHHE Hizei 319

HI

4
~

Chea YI. 2001. Quality research of Korean beef Bong-Gye native
meat in ooljkun. The Korean Journal of Culinary Re-
search 7: 57-67.

Heo JH, Park YH, Koo JH, Cho MH, Lee JH, Rim SK. 1998.
Bacteriological study on carcasses and environmental spe-
cimens from different stage of slaughter process. Korean
J Vet Serv 21: 157-161.

Hwang WM, Lee SM, Hwang HS, Han JH. 2004. Survey on the
contamination of microorganisms in pork from slaugh-
terhouse in Incheon area. Korean J Vet Serv 27: 7-15.

Jeon HC, Kim JE, Son JW, Chae HS, Jin KS, Oh JH, Shin BW,
Lee JH. 2011. Evaluation of the microbial contamination
status and sanitation practice level in butcher's shops in
Seoul. Korean J Vet Serv 34: 409-416.

Kim HJ, Kim YH, Lee DS, Paik HG. 2003. Isolation and identifi-
cation of pathogenic bacteria from spinach. The Korean
J Foof Sci Technol 35: 97-102.

Kim JY, Lee JH, Gi NJ, Lee JH. 2005. Microbiological quality
and detection of pathogenic microorganisms in slaugh-
tered meat in Seoul area. Korean J Vet Serv 28: 215-
223.

Kim TH. 1999. A historical study of beef cooking VII hoe (raw
beef). Korean J Dietary Culture 14: 385-393.

Lee JY, Paik JK, Hwang HS, Lee JE, Shin WS, Kim HW, Paik

HD, Hong WS. 2010. Survey of hygienic condition and
management of a meat markets in Seoul and Gyeong-Gi
area, Korea. HACCP-certified and non certified. Korean
J Food Sci Ani Resour 30: 336-344.

Lee SY, Kim JM, Kim MH. 2007. Distribution of microor-
ganisms and foodborne pathogens in Yukae. Korean J
Food Sci Ani Resour 27: 197-202.

Lee WW, Jung BY, Kim SH, Lee SM, Lee GR, Kim GH, Kim
YH. 2010. Isoation of Staphylococcus aureus and de-
tection of enterotoxin from pigs and cattle carcass by
PCR. Korean J Vet Serv 33: 255-261.

Nam JH, Joung YJ, Yun GR, Hong SH, Ahn EJ, Lee JG, Lee
SM. 2012. A survey for Pb, Cd and microbiological con-
tamination from by-products of cattle in Incheon city.
Korea J Vet Serv 35: 223-230.

Park SD, Kim YH, Koh BRD, Kim CH, Yoo BC, Kim CK. 2002.
A study on the contamination level of pathogenic micro-
organisms in beef distribution stages. Korean J Vet Serv
25: 117-126.

Yang HY, Lee SM, Park EJ, Kim JH, Lee JG. 2009. Analysis
of antimicrobial resistance and PFGE patterns of Salmo-
nella spp. isolated from chickens at slaughterhouse in
Incheon area. Korean J Vet Serv 32: 325-334.

Korean J Vet Serv, 2012, Vol. 35, No. 4



