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The Distribution of Indicator Organisms and Incidence of Pathogenic
Bacteria in Raw Pork Material Used for Korean Pork Jerky
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ABSTRACT

The objective of this study is to evaluate the microbial safety of raw pork used to produce Korean pork jerky. The raw pork
samples harbored large populations of microorganisms. In particular, mesophilic bacteria were found to be most numerous
(3.9x10%-3.9x10° cfu/g) in the samples. Spore-forming bacteria and coliforms were not detected below detection limit. Yeast
and molds were detected at 3.8x10!-5.1x10%cfu/g in the raw pork. Ten samples of raw pork were analyzed for the presence
of pathogenic bacteria. Bacillus cereus was isolated from samples B and I and Staphylococcus aureus was isolated from
sample B. The B. cereus isolates from raw pork samples were identified with 99.8% agreement and S. aureus isolate was
identified with 97.8% agreement according to the API CHB 50 kit.

Key words : Korean jerky, raw pork, indicator organism, pathogenic bacteria, microbiological safety
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wEhA, B AN E -8 afe] 2] AxA 2 4
tol 489 & It 93Y 3T AZE AP U8 E
S5-9] v|BE BXE =439, Clostridium botulinum, L.
monocytogenes I 2 ASAFY BHAH AFEATS
RIS PR NE i,

Nz o Yy

ANE

Mg A ASA 2 gy A83E 510300 H
A7) S FYst WAEE Sulele] WaAR g
(<4°CY3FAA] 247)7) ool VAE B Ay} A=
2 WA Al e AP ARSEa

HXER £H

A8 =59 vAE HFE A3 Yl HEF
Z(KFDA, 2002)¥} n]= FDA2] Bacteriological Analytical
Manual(BAM)%] ®*H(Jackson et al., 2001)2 AFS-315.S
W, ANFgEo s AvkiE, Aed, FVATE, HEA
o, WA, JAF[E AAs 4AE AAsan

YES 10 g9l 01% BF BESF 90 mLE 78l
stomacherg ©|-83la] 18 E<F 7238381937, 0.1% BT
JAESFE A SN F240 3 AATFE Plate
Count agar(©]3} PCA, Difco Laboratories, Detroit, MI,
USA)l| =sted Z42} 36°Coll A 48417, 21°CollA 724
Zr vjFEATt 7| dMES PCAYl =E3le] BBL
anaerobic jar(Difco)oll Al 36°C, 484)7F =<t ullokstict.
WEAAES 100°CoA 1087 718 x2lste] AUHE
£ APEAIZI 3 PCAC Xosle] 36°CollA 48A]7F RSk
AT EX9 TPo|FE pH 358 ZAF Potato
Dextrose agar(®]3} PDA, Difco)ol] =3l 25°Co|A] 5-
797 viFEtAT). tidH TS Violet Red Bile agar with
MUG(Difco) BiX|E o]-&-8}] 36°CollA 24417t v skl
o 7 O 3 FRUAERcfugE SF59.0H
23] ¥HE dEsiu.

SN DjYEe| =Ea|

AES 25 g& FFHo 2 Halo 01% B WAES
225 mLE 7181 11,000 rpmollA SE 52 FA3}sle] 2
Ao 2 AMESIHTE. Salmonella sppi= Selenite broth(Difco)
9} Rappaport-Vassiliadis R10 broth(Difco)S AM&-3}o]
36°ColA] 24217t Zalsle] Hektoen Enteric agar(Difco)
9} SS agar(Difco)oll A T@3le] 36°Col|A] 24-48X]17)
| F3RTr. E. coli O157:H7F novobiocing #7135
modified EC medium(Difco)ol| #ZE3}d 36°C2} 43°Col| A
24713t v 8led McConkey Sorbitol agar(Difco)@t Fluorocult
E. coli O157:H7 agar(Merck, Darmstadt, Germany)oll &4

TEata] 36°Coll A 24X WIS C. perfringense
Cooked Meat medium(Difco)ol] &£l 36°Col| A 244]
¢ Zmw ks, W3 &7l Clostridium Perfringens agar
of & Z=udte] 36°CollA] 24-48X|7F F3F §7] wiekst
&th. B. cereus, Clostridium botulinum, L. monocytogenes,
Shigella spp. 2 Yersinia enterocoliticar V)= FDAZ]
BAME| Wi o g HAISIH L, Staphylococcus aureuse
10% sodium chlorideZS 37}8}F Tryptic Soy broth(Difco)E
AREBES] 36°Coll Al 2417t Faiul Fete] da Hobgh
Mannitol Salt agar(Difco)?} EY Tellurite enrichmentE 3
7}t Baird-Parker agar(Difco)ol]l &4 Tsle] 36°Co| A
24-484)7} )5} THChung and Tak, 1993).
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B. cereusi= APl 50 CHB(bioMerieux, Marcy I'Etoile,
France)?} API 20E kit(bioMerieux)S ©]-&3} ¥ L, S.
aureuss mannitolY 3T lecithingS H8l5= A F
ol H&g AEsle] clumping factor, coagulase, catalase
ARe sk, BAAE XS] ABHL IS API
Staphi kit(bioMerieux)2- ©}-8-3l F43lGct ZE £
HF= API kit®} ATB plus software(bioMericuxyS ARE-
3te] Bergey's Manual of Systematic Bacteriology®ll 7]
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Tt FARE A3 YEIRITE Newton 5(1979x S5
o] FE7e 27 Ald, A7 AgLE, 28a
> )] kil T Nottingham(1982)}2 57
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Table 1. Distribution of microbial groups in raw pork

(Unit: cfu/g)

Samples Mesoph'ilic Psychrotr9phic Anaeropic Spore—fomﬂng Yeast & Molds Coliforms
bacteria bacteria bacteria bacteria

A 1.3x10* 3.0x10* 9.5x10° NDV 6.2x10 ND

B 6.9x10° 2.1x10* 4.1x10° ND 3.8x10! ND

C 1.2x10* 7.6x10° 3.4x10° ND 1.5x10? ND

D 3.9%x10? 1.7x10° 2.0x10* ND 5.1x10? ND

E 8.8x10* 6.8x10* 6.6x10* ND 4.2x10" ND

F 5.3x10* 8.6x10* 9.9x10* ND 3.4x10? ND

G 2.6x10° 4,5x10* 1.8x10° ND 5.8x10! ND

H 3.9x10° 2.6x10* 3.4x10° ND 7.7x10! ND

I 3.2x10* 5.2x10* 3.6x10* ND 2.8x10? ND

] 1.3x10° 1.5x10° 3.1x10° ND 1.8x10? ND

DND: Not detected.
Table 2. Incidence of pathogenic bacteria presented in raw porks
Pathogenic bacteria Raw beef

A B C E F G H I J
‘Escherichia coli 0157:H7 b - - - - - - - -
Bacillus cereus - +? - - - - - - +
Clostridium botulinum - - - - - - - - -
Clostridium perfringens - - - - - - - - -
Slamonella spp. - - - - - - - - -
Shigella spp. - - - - - - - - -
Listeria monocytogenes - - - - - - - - -
Staphylococcus aureus - + - - - - - - -

Yersinia enterocolitica - - -

DNegative, ?Positive.

1972y 10%-10° cfu/g A= F57F H9L b $57F9
Foi7h dojdtia Baskgih.

I8l ojE 22| ¥ Zo|8d

g Eo] S8 7o 3 98 EF|AE B cereus,
S. aureus 5 HYGATo] 2 FF7F EEE b, C
botulinum, E. coli O157:H7, Salmonella spp., Shigella
spp., C. perfringens, L. monocytogenes 2 Y. enterocolitica
= 2 d7llA BEEA &gker, 100°Co A 2083t 7}
3 HurleMe ZE HddTe] EeEA o) B
cereust =5 sample B9} Joll A &)=, S. aureus)
735 =5 sample BolATE HEEATH(Table 2).

XAE A= B. cereus H8 F= 218G ¥
PO Z mannitol 24, lecithinase Y3 S E Simmon's
citrate 549, NO, A4, glucose, fructose, mannose, starch
£ #3512 lysine?} ornithine decarboxylase -4, arginine
dihydrolase 4 © 2 ATB automated identification system
AX B. cereus &l i3l 99.8% AF5A1E HH oW, sample
B9} Jollx Eeld 757t 22 5495 YER)ITH(Table 3).

B. cereust= 19 YA EAPA o g 87, E9F =
FAF, SF 5 dd BEH] sle A5 5d ]9 (Kramer

and Cilbert, 1989), Y* B. cereuss= 4-5°ColA] F-2]o] 7}
SRR YHAF, AATAFE, cook-chill AFAA &
A7 B 4 A Carlin et al, 2000; Moir and Szabo,
1998; Simpson et al., 1994).

AE 2 AFEY Az, AR 71, 7l 5 288
of] oJst 2xF 2.82] 7F=AX(Creed, 1998)°] U= S. aureus
+ 98 =% BAAT EYHAY. EEE S aureust
mannitold £33} lecithinaseE A= 28I 7
T O Z catalase, coagulase, hemolysin & lactose %A,
xylose 422 ATB systemON A S. aureus Fol o3|
97.8% F5/3& EITH Table 4).

S. aureust AF Fol| S A FEidl o)
ks 548 2559 Ao =2A §74 i A
agdo] Zsled AAAC] dE] EXsla 3lor, AFe=w
o] 29 AE® % tgele AFEe AT E AF
A F88A tFoJX]al JTHChang et al, 2003;
Chung and Tak, 1993; Kim et al., 1993; Lee et al., 2004).
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Table 3. Identification of the isolate from raw meats using Cereus selective agar
Characteristics Result Characteristics Result
Gram stain +9 Cellobiose +
Shape rod Maltose +
Spore formation + Lactose -
Cell diameter>1.0 ym + Melibiose -
Sporangium swollen 2 Saccharose -
Spore shape ellipsoidal Trehalose -
Spore position central Inulin +
Catalase + Melezitose
Anaerobic growth + Raffinose -
Egg-yolk lecithinase + Starch +
Glycerol + Glycogen +
Erythritol - Xylose -
D-Arabionse - Gentiobiose -
L-Arabionse - D-Turanose -
Ribose + D-Lyxose -
D-Xylose - D-Tagatose -
L-Xylose - D-Fucose -
Adonitol - L-Fucose -
B-Methyl-D-xyloside - D-Arabitol -
Galactose - L-Arabitol -
D-Glucose + Gluconate -
D-Fructose + 2-Keto gluconate -
D-Mannose + 5-Keto gluconate -
;;18;1);‘1)122: : Ortho-nitro-phenyl-galactoside -
Dulcitol - Arginine +
Inositol - Lysine -
Mannitol - Ornithine -
Sorbitol - Simmon's citrate -
o-Methyl-D-mannoside - Hydrogen sulfate -
«a-Methyl-D-Glucoside - Urea -
N-Acetyl glucosamine + Tryptophane -
Amygdalin + Indole -
Arbumin + Voges-Proskauer +
Esculin + NO, production
Salicin +

Dpositive, ?Negative.

Aol g v, A, 12T, 7T 2 A
:’7'*rr, W 59 rAEEH ,5_ o} g mAE
3 2258S AAEkTh AE 2, 95 S50
F2TL 3.9x10%3.9x10° cfu/gl ¥ H& B¥E HYw,
ALTFL 1.5x10°-8.6x10% cfu/g, B7\ATS S0, AL
7 FAKRE 28 BYou Auidoz FA A&
LT BE AAA HEHA gt g
g 2 A disiA AEEA °’°‘°U1 ol &
T AEFE 3.8x10L-5.1x10? cf/ge 2 HAEHUT B.
cereust =5 sample B} Joll A Iﬂﬂ‘}iﬂ, S. aureus®)
73 =5 sample BAAW AZE AT} B. cereuss API
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Table 4. Identification of the isolate from raw meats using Baird-Parker agar

Characteristics Resuit Characteristics Result
Gram stain +b Acid(aerobically) from
Shape irregular D-Glucose +
clusters
Colony pigment (carotenod) + D-Fructose +
Egg-yolk lecithinase + D-Mannose +
Catalase + Maltose +
Aerobic growth ellipsoidal Lactose +
Anaerobic growth central D-Trehalose +
Growth on NaCl agar D-Mannitol +
10%(w/v) + Xylitol -
15%(w/v) + D-Mellibiose -
Growth at Raffinose -
15°C + Xylose -
45°C + Sucrose +
Cytochrome C (oxidase test) 2 Potassium nitrate +
Coagulase + B-Naphthly-acid phosphate +
Hemolysis + Sodium pyruvate +
Clumping factor + o-Methyl-D-Glucoside -
Deoxyribonuxlease + N-Acetyl glucosamine +
Urease + Arginine +

DPositive, ?Negative.
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