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A survey on hygiene management for raw by-products of beef
in Gwangju area, Korea
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A total of 301 samples of bovine liver, spleen and omasum were collected from butchers and restaurants
in Gwangju, Korea during 2012 and all samples were subjected to bacteriological examination and anti-
biotic residues. Also, this study was performed to survey the consciousness for hygiene of livestock
workers who are handling bovine by-products in Gwangju. The detection rate of aerobic plate count
(APC) was higher in summer than in other seasons in all by-products (P=0.000). The detection rate
of E. coli count was lower in the liver than the spleen and omasum (P=0.000). Twenty four of the
samples (8.0%) were contaminated with S. aureus while one spleen sample (0.3%) was contaminated
with L. monocytogenes and finally 10 (3.3%) of the liver and omasum samples were contaminated with
Cl. perfringens. Five of the twenty-four S. aureus isolates harbored enterotoxin gene. However, the cpe
gene of Cl. perfingens was not detected among any of the 10 isolates. Antibiotic residues were not de-
tected in the liver samples. The consciousness survey's results showed that most of them (58.8%) were

safe.

Key words : By-products, Microorganism, Staphylococcus aureus, Clostridium perfringens
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PYA FRARS AASAch Aol Bash HAuk
2o AT T AT o] WRAEHE SwE &
A stdck

ES &
AAIBFATHA F ] SFE A A, 2013b). &, FAbE
25 gof] 314 225 mLE EE3t & Hat A ESs
2 1094 3]43}o] aerobic count plate petrifilm (3M,
USA)2} E. coli plate petrifilm (3M, USA) 2uf¢]] 1 mL
4 % - FGTC, 24407h) F AR Pekeg A

Ssto] AbESlSITY.

& FAE 355 7HA AL AAIRE BE ndE 5F
2 Escherichia (E.) coli O157:H7, Salmonella spp.,
Staphylococcus (S.) aureus, Listeria (L.) monocytogenes,
Clostridium (CL) perfringens©|th. YA n|BE HA}
e HAkEe 371E 9 ARTFANEIE
A, 2013b)2] mAYEAIFH Fdke] HARSHA
ok HARSE Alatsol tigh 2F &l Vitek system
(bioMérieux, France)E ©]-&3}%ith

PCRE2 0I2% S, aureus R CI, perfringens
enterotoxin A&

DNA F£&: &4 2849 S awreus 75 Y CL per-
Sringens 52| T colonys Z+7F 5% HEFE N o]
T blood agare]] 35°CollA] 2417k At vt o
dAFe Fol J&E2 Hit 57 0.5 mL FEA|
i, 5 FRAE F2 EolA] 100°ColA] 1527F
2 %, 14,000 rpmof| A SEZF A4lEE ko] 1 A
NS template DNAZ AR5} c).

aureus enterotoxin Z=: S. aureus®] =4 SHAA}
Azel7] Slstel AHTRBQOINE] A
AR we ARBolN FUELEATE H4T
AR} 1655 ©]-83F] PCRE =343} 31 Tt Primer=
BioneerAl (Korea)ol] 9]2|5}%3l, Maxime PCR pre-
mix kit (i-StarTaq) (iNtRON biotechnology, Korea)2-
AL8-5Fo] primer (10 pmol/uL) Z+ 1 uLA, template
DNA 2 uL o] 742 3 20 uL7t =A =45k

ofv oN X dlo
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Cl. perfiingens enterotoxin ZZ: Cl perfiingens =2
2 A2al7] 98l Yoo 5(1997)2] o] wet 4%
E2fAAE 7HAAL PCRE 4=3Y38t3itt. Primer=
Bioneer (Korea)o]| ©]&]5}$1 11, Maxime PCR premix kit
(i-StarTaq) (iNtRON biotechnology, Korea)2 AH2-5}o
primer (10 pmol/uL) Z+ 1 uLA], template DNA 2 uL
gol SFT= F 20 uL7t HA =AU

T Yd=H

oY

At

F12070& dde R AR FHEd dAe S5
e fellEdE AW (s I
2011)9]] w=} EEC 4-plate ¥, Charm II receptor assay
Z1E(Charm sciences, USA)S A}835}9111, o5 HAF
oA gl AAl tsiA ALAHFHAE HAISH

L.

SHEA

AeEd A A RAR= Pearson 7ho|AlE A
< Z&sioit A, AR YAt dlolg =
SPSS (IBM, Ver.20.0) EA g2 188 385}
247} BAHERA(ANOVA), HRS4EARLA (5] K-3
EEAS AT

AHgiet A
S0th 7} 36.8%2 =QkaL, 40t) 7} 34.2%Z 2}
ek AY FeERe SASAAT 57.9%, A5
A= A
1.8%E AHA|sFAom] FAEHL 6~10d0] 29.8% =2
7h Eqtom, 59 o]ak7t 23.7%, 11~15d0] 21.9%
2 UERgTH(Table 1). o] ozt fibs b <l
A Aol 10| wiwk FARRRS] A9 A IR,
109 o] FARARY - sttt A4S Bk
Aol whet obdg 1A IAARe7E EA) shith
(P=0.037).
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o AEo] &A07 AF 64.9%, AH|AES0]
g 9 w7l Fohal ZobA 263%E AFA|SHA
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o o % ol gl L 2 30 on L
S
K Ho
%0
o

> 79.8%, ‘HEC} 202%E TiRE
J

=]

Bk

Aol A e ¢ & 4 Qgleh g
=9 HAT HEF a3t Aow FikEo 94,
A 24 36.0%, 7 5 AOR vE AE) 94
71 vk 27.2%, FEHa] 9 ns A, 9
gul A7 193%, AR e AL wg
12.3%, XAlgo =2 H AHE S5 A 53%E U
E} 5 tH(Table 2).
Ui+ R Y
e e 457 Aol AT & B
= 7t 1204, B out

Table 1. The general characteristics of survey respondents

No. of respondents (%)

Variable
Sex
Male 100 (87.7)
Female 14 (12.3)
Total 114 (100.0)
Age
20s 5(4.4)
30s 17 (14.9)
40s 39(34.2)
50s 42 (36.8)
60s 11 (9.7)
Total 114 (100.0)
Job
Slaughterhouse 66 (57.9)
Meat processing 17 (14.9)
Meat market 29 (29.0)
Restaurant 2(1.8)
Total 114 (100.0)
Job career (year)
<5 27 (23.7)
6~10 34 (29.8)
11~15 25(21.9)
16~20 18 (15.8)
=21 10 (8.8)
Total 114 (100.0)
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Table 2. The general characteristics of by-products questionnaire

No. of consciousness for

Variable by-products (%)
Hygiene
Yes 67 (58.8)
So-so 32 (28.0)
No 12 (10.5)
Unknown 3(2.6)
Total 114 (100.0)
Consciousness for hygiene by career
10 years < Yes 31(27.2)
So-so 25(21.9)
No 5(4.4)
10 years = Yes 36 (31.6)
So-so 10 (8.8)
No 7(6.1)
Total 114 (100.0)
Supply reasons
Side dish 74 (64.9)
Health food 30(26.3)
Consumption per day 8(7.0)
Others 2(1.8)
Total 114 (100.0)
Recognition (hygiene regulations)
Yes 91 (79.8)
No 23(20.2)
Total 114 (100.0)
Sanitary handing
Safety survey 41 (36.0)
Prepare standards 31(37.2)
Hygiene inspection 22(19.3)
Boiling 14 (12.3)
Distribution prohibit 6(5.3)
Total 114 (100.0)

10°<~<10’xCFU/g ]| A 7t 97.6%, ¥]3 100%0]
1, 7F&HL 10°<~<10°<CFU/g 2o A 7F 90.4%,
HI 95.0%= e oL, 7H22o] B H ot UukA|
@+ AEEC] AFCRE 108] A= =9tk WG9
AubH i AEES 10°=~<10°xCFU/g W 9]l Al
2 95.0%, 71 78.6%= L}EFGTHTable 3, Fig. 1).

gt EHEES TtollA & 82.9%, o9& 81.3%,
7HE 85. 7%= Aol Aglo]l BT HYHETH
A vebsteh wheba 7ho] v MY KT vl A
AAH oGt Thol| A it HEES AE 4
Hglo] Ht 158%= YERGANE, B[S o 5o
63.6%= - 33.3%, 7S 42.5%K.C} =7 JERGon,
A Adol dglo]l AA o2 =4 Yetsth
(Table 4).

g3y DIg=au

HAA u|WE 5Zo) 3t HAALRE Salmonella spp.,
E. coli O157:H7S A=ZEA] LA, S aureus= 7t
871(6.6%), B 671(8.3%), <l 107(9.2%) A 02 1
T 247@B.0%)o A AEE AT 3, L monocyto-
genes= H|Zo| A 14(1.4%)°] HAZEScE CL per-
fringens= Ztol| Al 671(5.0%), A HolA 474(3.7%) o=
5 1071(3.3%)0ll A HEE] U THTable 5).

aureus 3 Cl, perfringens enterotoxin

S.
2

Min

3
=

o] ALA BelF S aureus 24 FF59] enter-
2

otoxin FHAZA EH-Fo]FEE PCRZ Elst Ay}l 5
(20.8%)5=7} enterotoxin -FAAS 7}A| 1L Q= Ao g
Z A= ti(Table 6). 2711 9] enterotoxin GHAE 7}A]

Table 3. Total acrobic bacteria counts from by-product of beef by seasons

Range Liver (%) Spleen (%) Omasum (%)

(CFU/g) Spring  Summer Autumn  Total Spring Summer Autumn  Total Spring  Summer Autumn  Total
0's~<10?  -* 1(6.3) - 1(0.8) - - - - - 1(7.7) - 1(0.9)
10°<~<10° 10 (24.4) - 6(9.5 16(13.3) 2(9.5) - 125 342 2050 - 4(7.1) 6(5.5)
10<~<10" 21(512) 1(63) 22(349) 44(36.7) 13(61.9) - 10(25.0) 23(31.9) 11(27.5) - 9(16.1) 20(18.3)
10°<~<10° 9(22.0) 4(25.0) 28(444) 41(342) 6(286) 3(27.3) 18(45.0) 27(37.5) 15(37.5) 1(71.7) 19(33.9) 35(32.1)
10°<~<10° - 7438 7(111) 14(117) - 7(63.6) 10(25.0) 17(23.6) 12(30.0) 2(154) 16(28.6) 30(27.5)
10°<~<10" 1(24) 2(125) - 3(25) - 109.1) 125 2239 - 9(69.2) 7(12.5) 16(14.7)
10'< - 1(6.3) - 1(0.8) - - - - - - 1(1.8)  1(09)
Total 41 (100) 16(100) 63 (100) 120(100) 21 (100) 11(100) 40 (100) 72 (100) 40 (100) 13 (100) 56(100) 109 (100)

*Not detected. Significant statistical difference (P=0.000).
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Fig. 1. Graphs of total acrobic bacteria counts ratio on beef by-produtcs by seasons. (A) Liver. (B) Spleen. (C) Omasum.

Table 4. Prevalence of generic E. coli counts from by-product of beef

Range Liver (%) Spleen (%) Omasum (%)

(CFU/g) Spring  Summer Autumn  Total Spring  Summer Autumn  Total Spring  Summer Autumn  Total

Not detected 34 (82.9) 13 (81.3) 54 (85.7) 101 (84.2) 14(66.7) 4(36.4) 23 (57.5) 41(56.9) 20(50.0) 4(30.8) 33(58.9) 57 (54.3)
10'<~<10*  7(17.1) 3(188) 7(I1L1) 17(142) 5(23.8) 6(54.5) 9(22.5) 20(27.8) 14(35.0) 5(38.5) 13(23.2) 32(30.5)

10°<~<10>°  -* - 232  2(17) 205 100.0) 5(12.5) 8(1L.1) 6(15.0) 2(154) 8(143) 16(152)
10°<~<10" - - - - - - 3(75) 342 - 2(154) 2(3.6) 4(3.8)
Total 41(100) 16(100) 63 (100) 120(100) 21(100) 11(100) 40(100) 72(100) 40(100) 13(100) 56(100) 109 (100)

*Not detected. Significant statistical difference (P=0.000).

Table 5. The isolation of pathogenic microorganism in beef Table 6. The presence of enterotoxin genes in S. aureus isolates
by-product . - .
Gene combination No. of isolate (%) Sample origin
Pathogenic Liver Spleen  Omasum Total
bacteria %) %) %) %) Not detected 19 (79.2) -
selm-selo 2(8.3) Spleen, omasum
E. coli O157:H7 - - - - seg-selm-selo 2(8.3) Liver, omasum
Salmonella spp. - - - - selg-seh-selo 1(4.2) Liver
S. aureus 8/120 6/72 10/109 24/301 Total 24 (100)
(6.6) (8.3) 9.2) (8.0)
L. monocytogenes - 1/72 - 1/301
(1.4) 0.3)
Chpepingens 08 7 G oy e ge fAAE AEHA agith
Total 14/120 7/72 14/109 35/301
(11.6) 9.7) (128)  (11.6)
AT YISW A
1 Q= FFE 243, 3719 enterotoxin GRS T} 7k 120740) gt EEC 4-plate AAFAT} A BEE
A Qe dFE 3952 UEgth 2719 enter- 3840t o]& Al=of T3t Charm II receptor assay
otoxin FAAE 71A I Q= AL selm-selo (¢, H| Aol A tetracycline 47, sulfonamide 117102 221 E
hHz ?‘;_P WA S@eg yeton), 3719 enter- QAL FUAFHA A B EHER SRIE I
otoxin FAAE 71X Q= AL 271R] fEoR
seg-selm-selo (Zt, W7} 2Fo|A YERGOH,
selg-seh-selo (717} 1ol A et i Xt
ESt, CL perfringens 28|4t5E52] enterotoxin &%
A Hgos PCRE &oIst Adt 10719 #5 & 8F &HAREY Aol tigh o4 o] oA
107](100%) 25 cpa (o toxin) GHARE 7]—1] 2l oFR = EZX3F QA ok o] e 713

RO

g g
Ao et ofo] whsle] A5 doxidn  ZHA Sk olef walel oz HHsH: 4 1
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HAA nAE AALET} S aureus 2471(8.0%), L.
monocytogenes 171(0.3%), ClL. perfringens 1071(3.3%)°]
AEHAT S aweus= Ao TR U
AR oz A7 HataE 30~40%°] o]l=m
ol T 20-30%9] = Aleses EE = s
enterotoxins- AJAFSHCHLe Loir 5, 2003). Nam 5(2012)
2 A AR nAE 2P ZAMIA S aureus7}
92% AZE Tt B 131¢ I, Na 5(2012)2 At
7100 A S. aureus7} 8.6% AEZE| QT H sl om,
Lee 5(2007)2 3]oflA 20%7} HEEH Utk H1
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A S, aureus E2 &S THE AFARY] Aol B3t
Ao 2 eyt

S. aureus 5o wel HHGdS UEY = enter-
otoxin -FAAE TheFstA 74A] 1L QITHKim -5, 2012).
o¥l ¢Ftoll A= 27]9] enterotoxin FHAHE 7HA| AL
#F= 270, 3719) enterotoxin FHAE 7}A| AL
+F= 3707F vERgth HE % enterotoxinf- 7
sego} sehls BT BARE FAAR A%
SUrE 4 gicku kel AT F ARE Yol
O 2H S aureusS A AR E IAEL PIHE
of| A sei®} seg?] enterotoxin -SRI} 7 =2 HE
E2 Yt Hil(Peck 5, 2009)& Ko} o]yl A+
oA AEE S aureus?] enterotoxin -SHAAE 7tu}s
A= ¢k Zlolth Nam 5(2012)9] FAHE1} Na &
(2012)> A7) ZAPIA & o Has HEEHA &
oFchil W aHATE Lee S(2010)9] 49t H2] EH &
Holl A S. aureus w2 D H4 HEo| A= 8.1%7 &
2] 93 17529 A enterotoxin clf4 3+ TFT+ A
SE Atk Haskich

QHH, CL perfringens= 59| 7oyt 7+59] 4
A BIA B 4 Q= AHFLE o, B, & 1 toxing CL
perfringens7t o= FaEA0H ATt A
of #AZTHChae 5, 2006). 47FA] HaEo| BAE
= AR e FAATE AeES 4ol = e
AR dHF o ol Aol AZEHA &
rch oqt CL perfringens7t 3-E24 02 7FA|aL QL
o toxin®] AEE9=49| o] lecithinase C2}1lx 3}
of ol HrbE AN e Rafstol fuy)
o2 e soan 2o 22E Solal @ 4
9ltHChae =, 2006). Nam 5(2012)& 2 FLAMZ O] ]
ME QAT ZALo| A CL perfringens7} 30.8% AZE
UL pe FAAE FEE A FokThe Kl vjud
o o]f] A1) HEES ojHTt =2 AoRE ey
c}.

Listeria 745 5| L. monocytogenes— AV}l 5
o S 4o, 4C ofstol|A = 4] 7hs
ok A2/ At o2 A Abgo] o]2fgh At Hdd
BAE- Heud, i8S, AR dor|m A AR
30%0°f °o]|2+= o|EtH@=rro g5 E s 1996). ©]
H AFo| A= L monocytogenes7} 174(0.3%) AEE
ATk Park 5(2002)2 4017 S-EAAH oA L mono-
cytogenes7} 5.5% HE|EQttal H 154 on, Kim
5(2005)> 5 & EAFHO AF5d HAFE T
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t}. o A5to| M= Salmonella spp.£} E. coli O157:H7 g, =F YR2E, e ggolut whmjtel 94y
= HEHA & o4 F oy agjlof o8 JFgFS IS 4 Jen=
A ORI AF =S AR AR A= (http://www. AR e 9 B EAIES vhEste] 2|4
mfds.go.kr/e-stat)o]] ©]5FH 20070 12 =gfcirt Aoz 7Z+A3F Far) 9oy 3k =224 HACCP
A A4 FAE Bo, 201082 7|H 2 A 71%& Ags7| Bt Nkt Av|abg o = HACCP
EoMA= FAE Kol Stk AlFs WAy dgle 7)2o] A= HgElojof 3 Ao R PZHETt &
2= 7 i FE G R AHAY 2 & 5| Ao HFste FAES old IHAAES A
Lo EFE, T Y wAeHef o3k AoR Adee AZE Al Ao S gk
FAE L k. AFoJoFEPEY HIEAFE(2010)0 ol ALofA AHTE 30149 AREE ASH
=29 53] 94 X7 AR 5 A= LA AL 9 9 ASAGo| A AYREEo] 14 E bl AlAE
stH S Aay] defaleS whseh Aak FoE 7=l AlNlEA Alsd Asolth ey
FAEZ AT & HYA vEe] AEEAUT o Ze|Zpyof offe] o5 7o POo&E H2 &
714 =L Qs AlS W ASRANES THE & Ao A= ngEe]l HEEHA Z7IgE o Yol
HHo] gl7] wjZol ofE xR ilEFe) vld] L] 2k kel e, g F wak o WA i
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