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Comparison of DNA isolation methods for detection of foodborne
pathogens by real-time PCR from foods
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Abstract This study was conducted to find out the most suitable DNA isolation methods for PCR detection of foodborne
pathogens. Four DNA isolation methods including Universal Genomic DNA Extraction Kit (TaKaRa), PrepMan Ultra
(Applied Biosystems), boiling method and alkaline lysis method (W/PEG) were tested and compared. The Universal
Genomic DNA Extraction kit (TaKaRa) was considered as the more efficient isolation method for Escherichia coli
O157:H7 and Staphylococcus aureus in lettuce, fish and beef. Meanwhile to detect the foodborne pathogens directly from
foods without enrichment, the four different buffers such as double-distilled water, saline, glycine-saline, glycine-saline with
Tween-20 and beef extract were also evaluated. As a result, saline was more suitable buffer for E. coli O157:H7. And
double-distilled water was more suitable buffer than saline for S. aureus, respectively
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Table 1. Primers and probes sequences used for E. coli O157:H7 and S. aureus specific real-time PCR assay

Microorganism Designation Sequence (5'-3") Position Reference
stoforward  ATT AAC CAC ACC CCA CCG 184-201
E coliO157:H7 stxyreverse  GIC ATG GAA ACC GIT GIC AC 392373 Ibekwe(ezt;)l-= 2002
sto-probe  FAM-CAG TTA TTT TGC TGT GGA TAT ACG AGG GCT TG-TAMRA  204-235
femA-forward  ACT GTG ACG ATG AAT GCG ACA A 34-56
S aureus  femA-reverse  ATG TTG TGG TGT TCT TAT ACC AAA TCC 165-192  Sabet ?221) 2007
femA-probe  FAM-CGA CAA CTG GCA CAT TGG CTA TCG CTT T-TAMRA 136-164
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Table 2. Comparison of extraction methods in culture broth with different concentration (CFU/mL) of E. coli O157:H7 and S. aureus

Mean Ct+ SD
Prep. 10° 10° 10* 10° 10° 10'
methods E. coli S. aureus E. coli S. aureus E. coli S. aureus E. coli S. aureus E. coli S. aureus E. coli S. aureus
O157:H7 — O157:H7 — O157:H7 — O157:H7 — O157:H7 — O157:H7 —

Boiling 27.0£0.03 26.3+0.08 28.1+0.31 30.5:040 31.4+0.04 32.4+0.11 34.0+0.87 36.6£0.32 34.7£020 36.8+0.78 36.9+0.31 D
PrepMan 27.1£035 27.3+0.11 29.2+0.15 30.6+£024 32.2+0.19 33.4+020 35.0+0.86 35.1+0.38 35.1£0.18 36.4+0.52 36.7+0.06 -
Takara 274+0.74 29.7+021 28.5+0.70 32.6£024 32.1+040 34.3+0.59 33.3+0.33 35.1+0.33 35.0+0.08 - 36.0£0.08 -
PEG 289085 27.9+0.04 30.5+020 31.2+0.13 32.9+0.88 34.5+£0.55 35.9+0.39 36.5£0.54 36.3+0.40 - 35.4+0.39 -

-, no signal, negative

1),

Table 3. Comparison of extraction methods using saline as buffer of beef, fish and lettuce spiked with different concentration (CFU/mL)
of E. coli O157:H7 and S. aureus

Mean Ct+ SD
10° 10° 10* 10° 10 10'
Prep.

methods E. coli E. coli E. coli E. coli E. coli E. coli
S. aureus

l .
0157:H7 S. aureus 0157:H7 0157:H7 S. aureus 0157:H7 S. aureus 0157:H7 S. aureus 01577.1-1 S. aureus

Boiling D - - - - - - - - - - -

Foods

PrepMan - - - - - - - - - - - -
Takara 25.8+0.04 30.3£0.25 31.7+0.30 31.9+0.12 36.2+0.75 33.7+0.05 - 36.3+0.90 - - - -
PEG - - - - - - - - - - - -

Boiling 28.8+0.11 30.140.12 34.0+0.09 32.6+0.32 36.9+1.15 35.3+0.13 - - - - - -
PrepMan 29.0+0.10 28.6+0.26 32.0£0.40 32.2+0.29 32.8+0.46 - 35.4+0.60 - - - - -
Takara 27.8+0.14 30.4+0.14 31.9+1.06 32.6:0.31 34.1+043 35.5+0.23 35.5+042 36.1+0.89 - - - -

PEG - - - - - - - - - - - -

Boiling 24.7+0.35 30.2+£0.10 26.9+£0.06 34.8£0.47 30.7+0.15 35.4+0.21 32.7+0.25 - 36.1+1.80 - - -
PrepMan 25.5+0.18 27.5£0.40 29.1+0.25 32.6+0.05 33.1+0.15 35.5+0.86 36.3+0.22 - - - - -
Takara 28.7+0.18 30.9+0.01 32.1+0.92 32.6+0.08 35.4+0.48 34.0+0.53 - - - - - -

PEG  25.6£1.49 29.7£0.28 30.3+0.19 33.4+1.61 33.8+0.64 - 36.6£0.38 - - - - -

-, no signal, negative

Beef

Fish

Lettuce

D),

Table 4. Comparison of extraction methods using enrichment buffer as buffer of beef, fish and lettuce spiked with different
concentration (CFU/mL) of E. coli O157:H7 and S. aureus

Mean Ct+ SD
6 S 4 3 2 1
Foods ml::{ﬁgas 10 10 10 10 10 10
E. coli S. aureus E. coli S. aureus E. coli S. aureus E coli S. aureus E. coli S. aureus E coli S. aureus

O157:H7 — O157:H7 — O157:H7 ™ O157:H7 — O157:H7 — O157:H7 ™
Boiling 30.0+0.24 34.440.30 35.3+0.28 35.8+0.28 36.6+0.36 R - - - - - -
Beef PrepMan - - - - - - - - - - - -
ce Takara 27.5+0.15 27.5+0.10 29.6+0.13 31.9+0.21 31.3+0.07 35.1+0.10 33.3+0.35 - 34.5+0.38 - 36.6+0.28 -
PEG - 35.9+0.50 - - - - - - - - - -
Boiling 37.9+1.27 31.3+0.04 - 33.740.24 - - - - - - - -
Fish PrepMan - - - - - - - - - - - -
s Takara 26.7+0.10 24.7+0.19 30.4+0.14 28.9+0.09 32.5+0.16 31.5+028 36.1+0.77 - - - - -
PEG - - - - - - - - - - - -
Boiling 25.6+0.04 31.9+0.13 29.8+0.19 35.2+0.26 33.2+0.10 - 34.3+0.44 - 35.9+0.56 - - -
Lett PrepMan - - - - - - - - - - - -
CMUCE Takara 24.6+£0.14 30.74030 29.4+024 33.140.15 33.14058 3574027 36.0£028 3634065 - - - -
PEG 25.7+0.10 28.9+0.17 28.5+0.51 31.9+0.48 33.4+0.06 33.5+0.66 - 34.0+0.54 - - - -

-, no signal, negative
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Fig. 1. Comparison of real-time PCR detection of E. coli
0157:H7 from DNA isolated in each buffer with each inoculated
food matrices (A) beef, (B) fish, (C) lettuce. A, addition of double-
distilled water; [, addition of 0.85% saline (NaCl); @, addition of
glycine-saline; 4, addition of glycine-saline with Tween-20 and
beef extract
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Fig. 2. Comparison of real-time PCR detection of S. aureus from
DNA isolated in each buffer with each inoculated food matrices
(A) beef, (B) fish, (C) lettuce. 2, addition of double-distilled water;
(], addition of 0.85% saline (NaCl); @, addition of glycine-saline;
@, addition of glycine-saline with Tween-20 and beef extract
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