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ABSTRACT - Five kinds of selective media, such as mannitol salt agar (MSA), Baird-Parker agar (BPA), Baird-
Parker supplemented with rabbit plasma fibrinogen (BPA+RPF), CHROMagar Staphylococcus aureus (CSA), and
Petrifilm Staph Express count system (Petrifilm), were compared to recommend the optimum selective media for iso-
lation of Staphylococcus aureus from agricultural products. Seventy four target and non target bacteria were inocu-
lated on five selective media to analyze sensitivity and specificity. In the recovery test of injured S. aureus cells, S.
aureus was exposed to acid (1% lactic acid for 10 min), heat (60°C for 90s), and cold (—20°C for 1h) conditions. And
artificially contaminated agricultural products (iceberg lettuce, green pepper, and cherry tomato) was enumerated on
five selective media. The sensitivity of BPA+RPF, CSA, Petrifilm, MSA, and BPA were 100%, 100%, 100%, 90.5%,
90.5%, respectively. In addition, the specificity of BPA+RPF, CSA, MSA, BPA and Petrifilm were 100%, 100%,
84.6%, 75.0%, 67.3%, respectively. However, no difference among five selective media was observed in recovery on
injured S. aureus cell and enumeration from agricultural products. This results suggest that BPA+RPF and CSA are
the optimum media for detection of S. aureus from agricultural products.
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Table 1. Bacteria used in this study

Group

Bacteria”

Staphylococcus aureus
(n=21)

Staphylococcus aureus (ATCC 23235, ATCC 25923, ATCC 27664, ATCC 29213, ATCC 13565, ATCC
14458, KACC 11596, KACC 10778, KACC 13236, Perilla leaf (12 strains))

Staphylococcus epidermidis (ATCC 35983), Staphylococcus arlettae (KACC 13254), Staphylococcus
auricularis (KACC 13252), Staphylococcus capitis subsp.capitis (KACC 13242), Staphylococcus
caprae (KACC 13251), Staphylococcus carnosus subsp.carnosus (KACC 13250), Staphylococcus

Other Staphylococcus spp.
(n=20)

haemolyticus (KACC 13238), Staphylococcus hominis subsp.hominis (KACC 13243), Staphylococcus
intermedius (KACC 13247), Staphylococcus lugdunensis (KACC 11270), Staphylococcus pasteuri

(KACC 13185), Staphylococcus saprophyticus subsp.bovis (KACC 13231), Staphylococcus sciuri
subsp. sciuri (KACC 13244), Staphylococcus simulans (KACC 13241), Staphylococcus warneri
(KACC 10785), Staphylococcus xylosus (KACC 13239)

Escherichia coli O157:H7 (meat, ATCC 13890, ATCC 43889, ATCC 43894, ATCC 35150, ATCC 43895),
Escherichia coli - Enterotoxigenic (NCCP 13717), Escherichia coli - Enterotoxigenic (NCCP 13718),
Escherichia coli - Enteroinvasive (NCCP13719), Escherichia coli - Enterohemorrhagic (NCCP 13720),

Foodborne pathogens

Escherichia coli - Enterohemorrhagic (NCCP 13721), Escherichia coli (KACC 11930, KACC 13821)
Salmonella typhimurium (ATCC 19585), Salmonella enteritidis (ATCC 4931), Salmonella bongori

(n=33) (ATCC 43975), Salmonella arizonae (ATCC 13314)
Cronobacter sakazakii (ATCC 29544, ATCC 12868, ATCC 29004, Barely, Fried pepper)
Listeria monocytogenes (ATCC 19111, ATCC 19113, ATCC 19114, ATCC 19115, ATCC 19116)
Bacillus cereus (KCTC 1092, KCCM 40138, ATCC 10876, ATCC 13061, KACC 13074)
Other bacteria Streptococcus alactolyticus (KACC 13886), Streptococcus canis (KACC 13819), Streptococcus equinus
(n=4) (KACC 13794), Micrococcus Iylae (KACC 20621)

DATCC : American Type Culture Collection, NCCP : Korean National Culture Collection for Pathogens, KACC : Korean Agricultural
Culture Collection, KCCM :Korean Culture Center of Microorganisms, KCTC : Korean Collection for Type Culture
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Table 2. Sensitivity, specificity and false-positive bacteria on five different media

MSAY BPA? BPA+RPF” CSAY Petrifilm®
Sensitivity 90.5 90.5 100.0 100.0 100.0
Specificity 84.6 75.0 100.0 100.0 67.3
False positive strain S. intermedius
S. arlettae S. epidermidis S. epidermidis
S. capitis S. arlettae S. arlettae
subsp.capitis S. caprae S. auricularis
S. caprae S. carnosus S. capitis
S. carnosus S. hominis S. caprae
S. intermedius S. intermedius S. carnosus
S. pasteuri S. lugdunensis S. haemolyticus
Strains of similar to S. saprophyticus S. pasteuri S. hominis
S. aureus® S. xylosus S. saprophyticus S. pasteuri
S. sciuri S. saprophyticus
S. warneri S. simulans
S. xylosus S. warneri
Streptococcus alac- S. xylosus
tolyticus S. alactolyticus
S. canis

Micrococcus lylae

YMSA : Mannitol salt agar

YBPA : Baird-Parker agar

YBPA+RPF : Baird-Parker agar with rabbit plasms fibrinogen
YCSA : CHROMagar Staphyloccus aureus

SPetrifilm : 3M petrifilm Staph Express count plates

9The strains have a similar shape and color to S. aureus
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Table 3. Effect of natural background bacteria on specificity of five different media
log CFU/ml
. MSAD BPA? BPA+RPF? CSAY Petrifilm®
Agricultural
Products Total Presut'n'ptlve Total Presu{r{ptwe Total Presul'n.ptlve Total Presut'n'ptlve Total Presumptlve
. positive . positive . positive . positive . positive
colonies R colonies . colonies . colonies R colonies .
colonies colonies colonies colonies colonies
loeberg ¢ ND® 6.81 ND 7.27 ND 7.67 ND 6.28 ND
lettuce 1
loeberg = ¢ s ND 7.56 ND 7.77 ND 6.82 ND 6.41 ND
lettuce 2
Green 7.77 ND 7.29 ND 7.75 ND 7.71 ND 6.45 ND
pepper 1
Green ¢ 13 ND 6.57 ND 6.56 ND 7.38 ND 6.43 ND
pepper 2
Cherry = ¢ 44 ND 8.14 5.18 8.15 ND 8.08 ND 7.57 5.74
tomato 1
Cherry = ¢ ND 7.95 ND 6.00 ND 5.49 ND 478 ND
tomato 2
YMSA : Mannitol salt agar
YBPA : Baird-Parker agar
YBPA+RPF : Baird-Parker agar with rabbit plasm fibrinogen
YCSA : CHROMagar Staphyloccus aureus
SPetrifilm : 3M petrifilm Staph Express count plates
9ND : Not detected
& MSA, BPA, BPA+RPEF, petrifilmoll Al R17H4 3 HelAd MEffX] 9] 285 U FAE0M 2% XA
< H|w3 A3 9L MSA(76.6%), BPA(86.6%), BPA+ 2 AFoMe 2 2EHZ =F AT S aureus®]
RPF(100%), petrifilm(90%)3A 3 AEd2 459] wijx] 2% H4€S Fristazr 4k, 4, A2 A7 $of 7t dduy=]
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Table 4. The recovery of acid-, heat- and cold- injured S. aureus
on five different media

log CFU/m1"

Acid-injured

Medium .., Heat-injured  Heat-injured
“;ﬁ’rli‘f)t:ﬁic)‘d (60°C for 90s) (~20°C for 1h)

TSAY 9.04+006™ 889004  9.11+009
MSAY 9004003  8.69+006°  9.07+0.04°
BPA® 0.04+004" 8884002 9124002
BPA+RPF?  887+006' 8.60=0.15  9.00=0.08"
CSA? 0.03+004" 878+003  9.12+0.05
Petrifilm”  8.75+0.02° 828=0.10°  8.940.06"

YMeans =+ standard deviations

ITSA : Trypticase soy agar

YMSA : Mannitol salt agar

YBPA : Baird-Parker agar

SBPA+RPF : Baird-Parker agar with rabbit plasm fibrinogen
9CSA : CHROMagar Staphyloccus aureus

DPetrifilm : 3M petrifilm Staph Express count plates

¥Different letters within a column are significantly different (P <
0.05)
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Table 5. Quantitative recovery of S. aureus from green pepper,
perilla leaves, iceberg lettuce, cucumber, and cherry tomato on
five different media

) log CFU/g"
Medium
Iceberg lettuce  Green pepper Cherry tomato
MSA? 3.17£0.11°7  3.13+0.03*  3.05+0.10°
BPA? 3.09£0.07° 3.25+0.05*  3.02+0.02°
BPA+RPFY  3.07+0.07° 3.07+0.04  3.00+0.03°
CSAY 3.14 £0.03° 3.20+0.07*  3.14+£0.25°
Petrifilm® 3.03£0.08° 3.05+0.08¢  3.01+0.06°

YMeans + standard deviations

YMSA : Mannitol salt agar

YBPA : Baird-Parker agar

YBPA+RPF : Baird-Parker agar with rabbit plasm fibrinogen
9CSA : CHROMagar Staphyloccus aureus

®Petrifilm : 3M petrifilm Staph Express count plates

"Different letters within a column are significantly different
(P<0.05)
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=, Stapylococcus spp. 205, L ¢ AF5d 3355 7+
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ZAFE Yke] D(60°C, 90%), 2H(1% lactic acid, 10%),
A2(=20°C, M7 A8t B3k FF, EvtE, oL
| S. aureusE 4.0 log CFU/gEg =2 FE3taL 7z Agu)
Aol =dak Tt W= E BPA+RPE(100%) = CSA(100%)
= petrifilm(100%) > MSA(90.5%) > BPA(90.5%), E-0] =&
BPA+RPF(100%) = CSA(100%) > MSA(84.6%) > BPA(75.0
%) > petrifilm(67.3%) <=2 WEFSTE 3, S A=
o] IEF3 FAHEAA 3FE2 559 wiA| A o7t
AATE WA FE F S aureusE 2] A] BPA+RPF
¢ CSAE AREsh= Zlo] 7HY axxied o= sidd.
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