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Evaluation of a PCR Assay for the Rapid Detection of
Staphylococcus aureus in Milk and Meat Products

Hong-Seok Kim, Jung-Whan Chon, Dong-Hyeon Kim, Kwang-Young Song, and Kun-Ho Seo*
KU Center for Food Safety, College of Veterinary Medicine, Konkuk University

Abstract The aim of this study was to compare the performance of a standard culture method and polymerase chain
reaction (PCR) for the detection of Staphylococcus aureus (S. aureus) in milk and meat products. Milk, dried infant
formula, sausage and ground beef that had been artificially inoculated with S. aureus were enriched in tryptic soy broth.
After the enrichment, a loopful was inoculated onto Baird-Parker agar with egg-yolk-tellurite. In parallel, 23S rRNA was
amplified by PCR from samples of the enriched broth. Suspected S. aureus colonies grown on selective agars were finally
confirmed by a coagulase test and colony PCR. No significant statistical differences were observed between the incidence
of S. aureus detected by the culture method and the incidence detected by PCR, in milk or dried infant formula. However,
in sausage and ground beef, the number of positives detected by PCR was significantly higher than by the culture method
(»<0.05). Our findings suggest that PCR could be an effective screening tool for the detection of S. aureus compared to

the standard culture method.
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(nuc) A9} cytoplasmic protein (femd) A= EE S
aureusO| X TAEE FHAER &84 9o PCR primers] &
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2} 4% non-S. aureus (S. vitulinus, S. sciuri, S. warneri, S.
saprophyticus) 2 1152  non-Staphylococcus (Bacillus ~ cereus
ATCC 1475, Campylobacter jejuni NCTC 11168, C. coli ATCC
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S Az F NAoA 2 X}E‘r e 37°CollA 2407F St ol
At HES 9% #F= phosphate buffered saline (PBS,
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AR PR & AL A=A PCRS 93 template

DNAZ ARSI T
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g 3%9] PCR primerg®] 32 A€ 9 PCR A9 Z7] &
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forward/reverse primer2} 7] Maxime PCR premix (Intron Bio-
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20uL7t HE=E 3 Th T-Personal Thermocycler (Biometra,
Goettingen, Germany)S A8-3}¢] PCRE F33}912m, Z+ PCR
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Table 1. Sequences of primers and PCR reaction conditions used in this study

Target gene Primer sequence (5'-3') Size

Reference Reaction condition

F: ACGGAGITACAAAGGACGAC

95°C, 2 min - (94°C, 20 s - 64°C, 20 s -

BSRNA - B AGCTCAGCCTTAACGAGTAC 1250bp  Strauberal, 1999 (13)  “200 60 )30 cycles - 72°C, 3 min
F: GCGATTGATGGTGATACGGTT 94°C, 2 min - (94°C, 20's - 64°C, 10 s -
e R: AGCCAAGCCTTGACGAACTAAAGC 2700 Brakstaderal, 1992.24) "9 30 6,30 cycles - 72°C, 3 min
F: GCAAACTGTTGGCCACTATG Riyaz-Ul-Hassan ef al., 2008 94°C, 2 min - (94°C, 20 s - 64°C, 10's -
femA 594 bp

R: TCATCACGATCAGCAAAAGC

(12) 72°C, 40 s)x30 cycles - 72°C, 3 min
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Table 2. Detection limit of PCR for Staphylococcus aureus from pure culture and experimentally inoculated food samples

Control Milk Products Meat products
Ino(c(tzlézbtl/omnﬁe)vel PBS Milk Dried Infant Formula Sausage Ground Beef
23S nuc  femA 23S nuc  femA 23S nuc  femAd 23S nuc  femA 23S nuc  femA
5.8x10° + + + + + + + + + + + + + + +
5.8x10° + + + + + + + + + + + + + + -
5.8x10* + + + + + - + + + + + - + + -
5.8x10° + + - - - - + - - - - - + - -

5.8x10? - - - - - -
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Table 3. Comparison of culture methods and PCR for detection of Staphylococcus aureus from artificially inoculated milk and

powdered infant formula

No. of positive samples/number of samples tested

Samples Inoculum levels

Culture methods

(No. of background microflora) Trials (CFU/500g) Coagulase test Colony PCR PCR
Milk 1 36 1720 17/20 1720
(0 CFU/mL) 2 60 1820 18/20 1720
Total ! 35/40* 35/40* 34/40*
Dried infant formula 1 33 5/20 5/20 5/20
(0 CFU/g) 2 56 7120 7120 7/20
Total ! 12/40 12/40%4 12/40%

UDifferent letters within a row indicate a significant difference (»<0.05).

Table 4. Comparison of culture methods and PCR for detection of Staphylococcus aureus from artificially inoculated sausage and

ground beef
No. of positive samples/number of samples tested
Samples Trials Inoculum levels Culture methods PCR
(No. of background microflora) (CFU/500 g) Coagulase test Colony PCR
Sausage 1 47 6/20 6/20 10/20
(0 CFU/g) 2 70 7/20 7/20 14/20
Total"” 13/40 # 13/40 * 24/40 B*
(1.0x10* CFU/g) 2 384 11/20 11/20 20/20
Total"” 19/40 # 19/40 * 32/40 Bxx
UDifferent letters within a row indicate a significant difference (*p<0.05, **p<0.01).
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