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ABSTRACT - This study investigated the efficacy of DNA extraction methods for real-time PCR detection of food-
borne pathogenic bacteria in livestock manure composts. Livestock manure composts were inoculated with Escherichia
coli O157:H7, Salmonella Typhimurium, Listeria monocytogenes, Bacillus cereus and incubated in enrichment broth. For
DNA extraction, enriched samples were treated following boiling method, by chloroform, C,, powder, and proteinase K. As
aresult, 4 species of bacteria were detected by real-time PCR when subjected to boiling for 30 min and treated with protein-
ase K. These results suggest that detection of foodborne pathogens by real-time PCR from livestock manure composts could
be applicable using effective DNA extraction methodology such as the boiling method or proteinase K.
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SEEY Soe o TR HAdnAdEe] X3
T o, fEAQ HFEFOSZ = pathogenic E. coli,
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Materials and Methods

AR B Y v}
-80°C Y5324 cryo bead (Microbank, Prolab Diagnostic,
Richmond Hill, Canada)°ll R#Eo] = 4% Ae5d o
FE& 3521713, nutrient agar (NA; Merck, Darmstadt,
Germany)©ll X %= (streaking)ste] 37°ColA] 24A17F ul
&I} [E. coli O157:H7 ATCC 43894, S. Typhimurium
ATCC 14028, L. monocytogenes NCTC 11994, B. cereus
ATCC 10876]. ©d Feto g = Reld 7t 455 tryptic
soy broth (TSB; Oxoid, Hampshire, UK) 5 mLel 1 ¥&
o] FHFsko] 37°CollA 24A17F mi ke &, Al e] sk
(4,000xg, 20 min) FE5NS A AALE 3 vAE &
A= 0.85% saline (8.5 g/ NaCl; Junsei Chemical, Tokyo,
Japan)oll AEA TN 4F FFZ £l EFujSA
(culture cocktail)S | Z3Ath EFu] A 4 73]y
(serial dilution)dl] Z} #F9] HFF=7F oF 10°* CFU/
mL ¥ 10 CFU/mLel =234 3ttt

AHgatglon 252 AP VA v gl
ImL4 212 HEe0 4E$E ASE(0C CFURSH 7

FE(10°CFU/g)Z T3 A9 (Whirl-pak, Nasco
Fort Atkinson, WI, USA)*ll &7 ©°} 225 mL TSBE 37}
Stod 37°CollA] 24417F St Hl] YF(enrichment) S A A] o}oﬂr/}.

DNA 23]

7t2 X 2|(Boiling)
ImL S99 GNS 1.5mL FE(Eppendorf, Hamburg,

Germany)®l] 33} 10,000 x gollA 187F YHEE 8L 4
A A 500 pL BtSF(distilled water; DW)
o] FAE(pelletys AT+ A1713L o] & 23] RHga}o]
AHsAet. HF JAAES 200 uL DWell FEAIA 95°C
oA 10, 20, 30, 60% E<F 71gsla o] YA R sl
(10,000 xg, 5&) 45N template DNAZ AM&-3F3 T}

DNA ZHA|(Purification)

%71%‘3119} SEA Y] 7' AACd e FH HE
TE&S IAE] AslA 95°ColA 3082 Bt Hde AR
= —HO}Oq & (200 puL)e] chloroform2} 20 mge] C,,
Z(octadecyl-derivatized silica; Sepra C18-E, Phenomenex,
Torrance, CA, USA)S #7139t 38 A&+ vortexing
(Scientific Industries Inc., Bohemia, NY, USA)&}e] Ah2-0j
A SEZE BER)EFAL o] F 10,000 xgoll A 1087F Al E-g

3l A5dS template DNAZ AFE-3}3ATH

g4 X2|(Proteinase K treatment)

Proteinase K== DNA F& A ©ildS F3)st= &5
2 AR 7hest sld E4vF Z3tEo e AlEEHE
DNA FZ7]E Powerprep DNA extraction from food and
feed kit (Kogene Biotech, Seoul, Korea)E AF&3} ).
DNA prep A|ZAol|A Algahs ol whal A3

Real-time PCR ¥F-X

4% NS5 HELS A#HE realtime PCR 71E
Powerchek multiplex pathogen detection kit (Kogene Biotech)
E ARESIATHY. ZF 9] target gene™t 53 A= 9] A=
Table 13} 7t} Real-time PCRS $]3F WFS-ELS 15,L
mixture (primer, probe, Taq DNA polymerase, dNTPs,
MgCl,, reaction buffer)’} &% FEo|| 5uL template DNAS
A7Vsto] FeFol 20 uL7t H A sk PCR HES-2 ABI
7500 Real Time PCR system (Applied Biosystems, Foster
City, CA, USAYS ARE-3F9 o, Rk 50°CollA] 2%,
95°CellA] 1087} pre-denaturation $+ -, 95°Col|A] 15%, 60°C
N 12S 132 sl 40 cycleS ¥H-AIZTh Ct (threshold
cycle)ah2 FFAB} x]4do] vh= cycle = ABI
7500 software (Applied Biosystems)Z 413} t}.

Table 1. Target genes used for detection of 4 species pathogens in
this study

Genus Target gene Product size (bp)
E. coli O157:H7 VT2 112
S. Typhimurium invA 138
L. monocytogenes prfA 95
B. cereus groEL 105
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Table 2. Comparison of real-time PCR detection of 4 species foodborne pathogens using boiling method (10, 20, 30, 60 min) in livestock

manure composts

Boiling time E. coli O157:H7 S. Typhimurium L. monocytogenes B. cereus
(min) Low" High? Low High Low High Low High
10 ND? ND ND ND ND ND ND ND
20 ND 23.4+1.19 ND 20.4+0.39 ND 30.2+0.27 ND 23.9+0.07
30 21.740.07  20.7£2.13 20.3+0.01 17.7£2.40 30.1+0.01 25.3+0.01 23.9+0.12  26.0+0.01
60 21.5+0.57 17.0£0.09  20.0+1.21 15.6+0.01 28.8+0.10  24.8+0.05 24.1+0.46  24.9+0.07
YLow inoculum level, 10> CFU/g
PHigh inoculum level, 10° CFU/g
ND, Not detected
Results and Discussion ®/r ol
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Fig. 1. Comparison of real-time PCR detection of 4 species food-
borne pathogens treated with chloroform and C,; powder in live-
stock manure composts. Mean Ct = SD values are not
significantly different (P > 0.05).
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Table 3. Comparison of real-time PCR detection of 4 species
foodborne pathogens treated with proteinase K in livestock
manure composts

Genus Low" High?
E. coli O157:H7 21.2+0.65 17.3+0.55
S. Typhimurium 21.3+0.61 16.5+0.60
L. monocytogenes 33.1+0.78 24.9+0.91
B. cereus 26.7+0.60 26.8+0.95

YLow inoculum level, 10> CFU/g
PHigh inoculum level, 10° CFU/g
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