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The 3M™ Petrifilm™ Staph Express Count plate
method was compared with AOAC Official Method
975.55 for the enumeration of Staphylococcus
aureus in selected foods. Four foods—cooked,
diced chicken; cured ham; smoked salmon; and
pepperoni—were analyzed for S. aureus by 12 col-
laborating laboratories. For each food tested, the
collaborators received 8 blind test samples con-
sisting of a control sample, a low inoculation level,
a medium inoculation level, and a medium inocula-
tion level with background flora, each in duplicate.
The mean logip counts for the methods were com-
parable for all 4 foods. The repeatability and
reproducibility variances of the 24 h Petrifilm
Staph Express Count plate method were similar to
those of the 72 h standard method.

isof significant interest tothefood industry. Enumera-
tion of thisbacteriumis often used to assessfood qual -
ity and safety. The 3M™ Petrifilm™ Staph Express Count
plate and disk system is used to enumerate S aureusin foods.
The Petrifilm Staph Express Count plate contains a plating
medium and a water-soluble gelling agent optimized for the
growth of staphylococcal bacteriayet inhibitory to the growth
of most nonstaphylococcal bacteria.
Test portions are added at a volume of 1.0 mL per plate.
Pressure applied to a plastic spreader placed on the top film
spreads the test portion over a growth area of approximately

'_‘ ccurate and rapid detection of Saphylococcus aureus
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30 cm?. Thegelling agent isallowed to solidify, and the plates
are then incubated for 24 + 2 hat 35+ 1°C or 37 + 1°C (tem-
perature based on validated references). Red-violet colonies
on the plate are S aureus. When only red-violet colonies are
present, count the colonies; the test is complete.

If background flora are encountered in testing, the
Petrifilm Staph Express disk may be used to identify S aureus
from all suspect colonies, as some S. aureus may be stressed
or otherwise appear atypical on the plates. The Petrifilm Staph
Express disk is used whenever colonies other than red-violet
are present on the plate; for example, black colonies or
blue-green colonies. The Petrifilm Staph Express disk con-
tains a dye and deoxyribonucleic acid. S aureus produces
deoxyribonuclease (DNase), which reacts with the dye to
form pink zones. The disk is inserted into the plate, and the
plate and disk are then incubated for aminimum of 1 hand a
maximum of 3hat 35+ 1°C or 37+ 1°C. S aureus (and occa
sionaly, S hyicus and S. intermedius, which can produce
enterotoxins) produce a pink zone. Count the pink zones as
S aureus, regardless of the size of the zone.

A comparative study (Horter and Lindberg, unpublished)
demonstrated that the Petrifilm Staph Express Count plate is
as effective as the classical method for the identification and
enumeration of S. aureus. This report describes a collabora-
tive study comparing the Petrifilm Staph Express Count plate
method with the AOAC plate method (Officia
Method 975.55) for enumerating S aureus in foods.

Collaborative Study
Test Foods

The food types selected for the study were cooked and
diced chicken, cured ham, smoked salmon, and pepperoni.
Foods were obtained from locdl retail stores.

Test Organisms

The S aureus organismswere obtained from the American
Type Culture Collection (ATCC; Manassas, VA; Table 1) and
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Table 1. Staphylococcus aureus used to inoculate test
samples

ATCC Product

8095 Pepperoni

13565 Cured ham

8095 Smoked salmon

49476 Cooked, diced chicken

were stored at —70°C in laboratory medium containing 15%
sterile glycerol. Enterococcus faecalis (ATCC 14506) wasin-
oculated to achieve background competitive flora.

Working cultures were maintained on tryptic soy agar
(TSA) dants, and theinoculawere cultivated in trypticase soy
broth (TSB) incubated at 35°C. Stationary-phase cultures
stored overnight at 4°C were diluted with Butterfield's phos-
phate-buffered dilution water (BPD) prior to inoculation of
the test samples.

Inoculation of Foods

The test samples were prepared by inoculation with a wet
suspension of cells. Approximately 6000 g of each product
was ground to obtain a homogeneous mixture. Each product
wasdivided into four 1500 g portions. One portion wasinocu-
lated withthe S. aureus strain in the range of 100-1000 cellg/g
and no inoculation of a background flora organism. The sec-
ond portion was inoculated with the S aureus strain in the
range of 1001-10 000 cellg/g and no inoculation of a back-
ground flora organism. The third portion was inocul ated with
the S aureus strain in the range of 1001-10 000 cellg/g and
with the background organism in the range of
10 001-100 000 cells/g. The fourth portion served as an
uninoculated control. Each portion was homogeneously
mixed with a KitchenAid™ mixer for 15 min.

Preparation of Test Samples

Inoculated and uninocul ated test sampleswere divided into
subsamples containing approximately 55 g. For each product
analyzed, duplicate subsamples of the uninoculated control
and of each of the 3 inoculated portions were sent to each col-
|aborator. Samples were packaged in leak-proof containers,
identified by test sample code. The sample code was a singu-
lar, multidigit randomized number. Samples were frozen
(cooked, diced chicken, and smoked salmon) for 1 week or re-
frigerated (cured ham and pepperoni) for 2-3 days prior to
analysis.

Shipment of Test Samples

Samples were shipped by overnight carrier to arrive the
day before initiation of analysis. Shipments were made ac-
cording to Dangerous Goods Regulations as defined by Inter-
national Air Transport Association. Chicken and salmon were
sent on dry ice and were stored frozen (<—15°C) upon arrival.
Ham and pepperoni were packed with ice packsto maintain a

temperature of <7°C during transport. Upon arrival, the sam-
ples were stored in arefrigerator (2-8°C). One food type was
shipped for each week of the study.

Microbiological Analyses

Twelvelaboratories analyzed the samplesfor S aureus us-
ing the Petrifilm plate method, as well asthe AOAC method.
Eight samplesfor each of the 4 foods tested were analyzed by
the 2 methods. The collaborators received blind samples and
were instructed to dilute all test portions and plate the 1072,
102, 10 dilutions onto each of the Petrifilm and
Baird-Parker agar (BPA) plates. The Petrifilm plates were in-
cubated at 35 + 1°C for 24 + 2 h. The BPA plates were incu-
bated at 35-37°C for 4548 h.

The BPA plates were incubated at 35-37°C for 4548 h. If
background flora (black or blue-green colonies) were encountered
in testing, the Petrifilm Staph Express disk was used to identify
S aureusfromdl suspect colonies. After thedisk wasinserted into
the plate, the plate and disk were then incubated for aminimum of
1 h and amaximum of 3 h & 35 + 1°C. The pink zones were
counted as S aureus, regardiess of the size of the zone.

For both methods, one suspect colony from a plate at each
inoculation level was selected for a coagulase test. Colonies
from the Petrifilm plates were streaked to BPA. These BPA
plates were incubated overnight at 35 + 1°C. Colonies from
these BPA plates and those selected straight from the BPA
plates were planted in 0.2 mL Brain Heart Infusion (BHI).
BHI cultures were inoculated 1824 hat 35+ 1°C. A 0.5 mL
of rabbit plasma preserved with ethylene diamine tetraacetic
acid was then added to each tube of BHI, and the tubes were
re-incubated at 35 + 1°C for an additional 6 h.

Statistical Analysis of Data

The collaborators recorded the red-violet colony counts or
the pink zone counts for the Petrifilm Staph Express Count
plates, or plates and disks, and the colony counts for the BPA
plates. The presence or absence of clot formation in the
coagul ase test was recorded for all methods. Petrifilm plates,
or platesand disks, with 1-150 colonies or pink zones, respec-
tively, and BPA plates with 20-200 colonieswere sel ected for
analysis. If none of the plates had the minimum number of col-
onies or zones, the exact count on the least dilute test was se-
lected for analysis. If the plates were too crowded to estimate
counts, the count was reported as too numerous to count. In-
definite values, such as <1, were treated as missing and ex-
cluded from statistical analysis.

Procedures described by AOAC INTERNATIONAL were
used to calculate colony forming units (CFU)/g [Official
Methods of Analysis (2002) 17th Ed., AOAC INTERNA-
TIONAL, Gaithersburg, MD]. The base 10 logarithms of col-
ony counts or pink zone countswere used for statistical analy-
sisassuming that the transformed numberswoul d be normally
distributed and of homogenous variance. Repeatability (s)
and reproducibility (sg) standard deviations, relative standard
deviations of repeatability (RSD,) and reproducibility
(RSDR), and repeatability and reproducibility values (r and R,
respectively) were calculated according to AOAC procedures
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once outliers were determined by the Cochran and Grubbs
tests [Youden, W.J.,, & Steiner, E.H. (1975) Satistical Man-
ual of the AOAC, AOAC, Arlington, VA]. Repeatability vari-
ances were compared using an F-ratio test [ Snedecor, G.W.,
& Cochran, W.G. (1980) Satistical Methods, 7th Ed., lowa
State University Press, Ames, |A]. Mean log,q counts were
compared by analysis of variance [Snedecor, G.W., &
Cochran, W.G. (1980) Satistical Methods, 7th Ed., lowa
State University Press, Ames, 1A]. In all statistical tests, are-
sulting value of p < 0.05wastaken to indicateasignificant dif-
ference.

AOAC Official Method 2003.11
Enumeration of Staphylococcus aureus
in Selected Meat, Seafood, and Poultry
3M™ Ppetrifilm™ Staph Express Count Plate Method
First Action 2003
(Applicable to the enumeration of S aureusin cooked and
diced chicken, ham, salmon, and pepperoni.)

Caution: Autoclave materials after use.

See Table 2003.11 for the results of the interlaboratory
study supporting acceptance of the method.
A. Principle

The Petrifilm Staph Express Count plateis a sample-ready
culture medium system which contains a cold-water-soluble

Table 2003.11. Interlaboratory study results of am™

for detection of S. aureus in foods

gelling agent. The chromogenic, modified Baird-Parker me-
dium in the plate is selective and differentia for S aureus.
Diluted test portions are added at a volume of 1.0 mL per
plate. The gelling agent is alowed to solidify after inocula-
tion, and the plateisthen incubated for 24+ 2 hat 35+ 1°C or
37+ 1°C. Red-violet coloniesontheplateare S. aureus. When
only red-violet colonies are present, count the colonies; the
test is complete.

If background flora are encountered in testing, the
Petrifilm Staph Expressdisk isused to identify S aureusfrom
all suspect colonies. Use the Petrifilm Staph Express disk
whenever colonies other than red-violet are present on the
plate, for example, black colonies or blue-green colonies. The
Petrifilm Staph Expressdisk contains a dye and deoxyribonu-
cleic acid. S aureus produces deoxyribonuclease (DNase),
which reacts with the dye to form pink zones. The disk isin-
serted into the plate, and the plate and disk are then incubated
for aminimum of 1 h and amaximum of 3hat 35+ 1°C or 37
+ 1°C. S aureus (and occasionally, S hyicus and
S intermedius, which can produce enterotoxins) produce a
pink zone. Count the pink zonesas S aureus, regardless of the
size of the zone.

B. Apparatus and Reagents

(@) 3M Petrifilm Saph Express Count plate—Plates,
available from 3M Microbiology (St. Paul, MN), contain
chromogenic modified Baird-Parker medium and a
cold-water-soluble gelling agent.

Petrifilm ™ Staph Express Count plate and Baird-Parker agar

Petrifilm Staph Express Count plate

Baird-Parker agar

Food Level N* Mean® s, RSD,% r sg RSDg, % R N2 Mean® s, RSD,% r sg RSDg, % R
Chicken Low 3 282 0.03° 1.90 0.15 0.15 5.38 0.42 10 275 0.7 630 048 0.32 1180 0.91
Med® 10 3.86 0.08° 2.22 0.24 0.13 3.32 0.36 11 362 016 446 045 050 1391 1.40
Med+® 9 4.89 0.07° 1.35 0.18 0.10 1.95 0.27 480 015 313 042 0.27 554 0.74
Ham Low 10 2.86 0.09 3.23 0.26 0.25 8.70 0.70 293 007 233 019 032 1085 0.89
Med 9 388 005° 1.30 0.14 0.24 6.04 0.66 10 3.82 016 416 044 047 1237 1.32
Med+ 10 487 0.10 213 0.29 0.22 4.62 0.63 10 483 0.10 202 0.27 043 897 121
Salmon Low 255 0.10 3.92 0.28 0.17 6.56 0.47 10 251 0.13 534 0.38 0.20 7.84 0.55
Med 7 346 014 3.98 0.38 0.18 5.22 0.50 12 346 012 340 033 0.32 9.18 0.89
Med+ 8 445 0.13 2.88 0.36 0.32 7.20 0.90 12 429 012 278 033 042 9.80 1.18
Pepperoni Low NA!
Med 9 1.81 0.07° 383 0.19 0.21 11.47 0.58 11 193 019 996 054 030 1543 0.83
Med+ 8 371 0.04 1.00 0.10 0.18 4.93 0.51 11 3.68 0.08 229 024 0.35 9.45 0.97

Log,, S. aureus count/g.
Significantly better repeatability (p < 0.05).
Med = Medium level of inoculation with S. aureus.

- o o o T ®

Number of laboratories used in the analysis after the outlier tests and removal of those with S. aureus in the uninoculated control samples.

Med+ = Medium level of inoculation with S. aureus plus inoculation with background organism (E. faecalis).
NA = No S. aureus colonies were detected as the inoculation level was missed.
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(b) 3M Petrifilm Saph Express disk—Disks, available
from 3M Microbiology, contain toluidine blue-O and DNA.

(c) Plastic spreader.—Spreader with handle, available
from 3M Microbiology, hasasmooth flat side and isdesigned
to spread the test suspension evenly over plate growth area.

(d) Pipets—Calibrated 1.0 and 10.0 mL serologica
pipetswith 0.1 mL graduations. 3V ™ Electronic Pipettor and
tips, or equivalent, may be used to deliver 1.0 mL.

(e) Colony counter.—Standard apparatus, Quebec Modd,
available from many suppliers, or one providing equivalent
magnification and visibility.

(f) NaOH solution.—Sterile 1M. Dissolve 40 g NaOH in
1L water. Prepare and store in glass, screw-cap bottle. Auto-
clave 15 min at 121°C.

(g) Phosphate-buffered dilution water.—(1) Sock solu-
tion—Dissolve 34 g KH,PO, in 500 mL H,O, adjust to
pH 7.2 with ca175 pL 1M NaOH, and diluteto 1 L. Storein
refrigerator. (2) Diluent.—Dilute 1.25 mL stock solution to
1 L with H,O. Prepare dilution blanks with this solution, dis-
pensing enough to allow for losses during autoclaving. Auto-
clave 15 min at 121°C.

(h) Blender—High-speed blender (16 000-18000 rpm)
with sterilejar.

(i) Incubator.—Maintaining 35+ 1°C or 37 + 1°C.

(j) Balance—2000 + 0.1 g capacity.

(k) pH indicator strips—To measure arange of 6.0-8.0.

C. Sample Preparation

Use balance, B(j), with capacity of 2 kg and sensitivity of
0.1 g to aseptically weigh 50 g test portion into blender jar,
B(h). Add 450 mL dilution water, B(g), and blend at
16 00018 000 rpm for 2 min to homogenize. If entire test
sampleis <50 g, weigh portion of test sample and add dilution
water to make a 1:10 dilution. As required, adjust pH of di-
luted test portion to 6.0-8.0 with 1M NaOH, B(f), (ca
0.1 mL/g test portion). Do not use diluents containing citrate,
bisulfite, or thiosulfate as they can inhibit growth. Prepare all
decimal dilutionswith 90 mL dilution water plus 10 mL from
the previousdilution. Pipets, B(d), must accurately deliver the
required volume. Do not use pipets to deliver <10% of their
total volume. For example, to deliver 1 mL, do not use pipet
>10mL; todeliver 0.1 mL, donot usepipet > 1 mL. Mix al di-
Iutions by shaking 25 timesthrough 30 cmarcin 7 s.

D. Analysis

Place Petrifilm Staph Express Count plate, B(a), on flat
surface. Lift top film and inoculate 1 mL portion of test
suspension onto center of bottom film. Carefully roll top film
down onto inoculum. Distribute test suspension over 30 cm?
growth area with downward pressure on handle of plastic
spreader, B(c). Leave plate undisturbed to permit gelling agent
to solidify. Incubate platesat 35+ 1°C or 37+ 1°Cfor 24+ 2 h.
In incubator, B(i), place plate in horizonta position in stacks
not exceeding 20 units. Count plates with colony counter, B(€).
Observe colony colors. If no colonies or only red-violet colo-
nies are present after 24 + 2 h, count red-violet colonies on the
plate as S aureus; the test is complete. If any colony colors

other than red-violet are present, use a Petrifilm Staph Express
disk, B(b).

Insert Petrifilm Staph Express disk into plate. Apply pres-
sure by dliding a gloved finger firmly across the entire disk
area (including edges) to ensure uniform contact of disk with
gel and to eliminateany air bubbles. Incubate platesand disks,
in stacks of no more than 20 units, for at least 60 min and no
longer than 3hat 35+ 1°C or 37 + 1°C. Enumerate pink zones
as S. aureus whether or not colonies are present. Pink zones
are usualy associated with S aureus but may indicate
S hyicus or S intermedius. Colonies not associated with a
pink zone are not S aureus and should not be counted.

Ref.: J. AOAC Int. 86, 949-950(2003)

Results and Discussion

For each food, samples were obtained from different retail
sources. Background counts were monitored. The S aureus
counts of the foods were too low to alow them to be used as
naturally contaminated samples. Therefore, samples were ar-
tificially inoculated.

Twelve [aboratories participated in the study. All 12 |abo-
ratories completed the analyses of the 4 foods. The S aureus
counts for the test samples are presented in base 10 logarith-
mic form in Tables 2-5. Interlaboratory study results (mean
logyg counts, s, RSD,, 1, Sz, RSDR, R) are presented in Ta
ble 2003.11.

Of the 251 red-violet colonies or colonies associated with a
pink zone on the Petrifilm Staph Express Count plate, or plate
and disk, 248 were coagulase-positive S aureus. Of the
289 suspect colonies on BPA, 288 were coagulase-positive
S aureus.

Cooked, Diced Chicken

One laboratory (Laboratory 10) reported S. aureus in its
uninoculated control sample; therefore, its datawere removed
from the statistical analysis for that particular method.

The Cochran and Grubbs tests were applied to the data to
determine outliers. Outliers were detected at each inoculation
level for the Petrifilm Staph Express Count plate method and
for the BPA method at the medium plus background flora
level of inoculation. These values were removed from the sta-
tistical analysis.

Themeanlog; S aureus counts by the Petrifilm Staph Ex-
press Count plate method were not significantly different from
those by the BPA method for the low, medium, and medium
plus background flora levels of inoculation.

The repesatability variance of the Petrifilm Staph Express
Count plate method was better than that of the BPA method
for the low, medium, and medium plus background floralev-
els of inoculation.

Cured Ham

Because of inconsistencies in the data from Laboratory 2,
these results were not figured into the calculations. Two labo-
ratories (Laboratories 5 and 1) reported S aureus in their
uninoculated control samples. The data for the particular



MCMAHON ET AL.: JOURNAL OF AOAC INTERNATIONAL VOL. 86, NO. 5, 2003 951

Table 2. S.aureus logio counts for chicken by 3M™ petrifilm ™ Staph Express Count plate method and Baird-Parker
agar method?

Uninoculated level Low level Medium level Medium level and background

Staph Express  Baird-Parker  Staph Express  Baird-Parker ~ Staph Express  Baird-Parker  Staph Express Baird-Parker

Lab AP B A B A B A B A B A B A B A B
1 <1.00 <1.00 <1.00 <1.00 3.00 2.95 3.15 310 394 384 410 3.99 5.04 4.95 501 4.68
2 <1.00 <1.00 <1.00 <1.00 2.88° 1.78° 254 215 3.08° 2.89° 3.08 292 3.85° 3.83° 3.69° 3.99°
3 <1.00 <1.00 <1.00 <1.00 2.60 2.65 272 279 3.94 3.95 3.88 3.90 477 498 470 5.12
4 <1.00 <1.00 <1.00 <1.00 3.05 291 3.00 3.09 4.03 3.89 3.90 412 494 TNTCY 503 507
5 <1.00 <1.00 <1.00 <1.00 2.00° 2.40° 2.08 243 2.95° 2.30° 279 230 3.23° 3.20° 2.90° 3.18°
6 <1.00 <1.00 <1.00 <1.00 286 2.81 2.70  2.66 3.76 3.80 3.88 3.86 479 481 460 4.78
7 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 3.77 391 349 3.85 499 494 467 470
8 <1.00 <1.00 <1.00 <1.00 291 285 272 230 3.73 3.63 3.08 3.40 474 475 457 430
9 <1.00 <1.00 <1.00 <1.00 285 291 297 290 3.90 3.99 4.00 3.92 495 495 516 5.05

10 <1.00 <1.00 <1.00 1.00 263 270 258 272 3.98 3.83 3.80 3.79 492  4.90 4.68 4.94

11 <1.00 <1.00 <1.00 <1.00 2.85 2.96 3.09 269 3.79 394 400 3.98 491 479 5.01 5.00

12 <1.00 <1.00 <1.00 <1.00 261 2.60 2.63 296 356 3.76 3,57 3.66 4.72° 4.08° 449 446

& Log,, S. aureus count/g. Staph Express = Petrifilm Staph Express Count plate.
® A and B indicate duplicate test portions.

¢ Outliers not used in statistical analyses.

4 TNTC = Too numerous to count.

MTM

Table 3. S.aureus logio counts for ham by 3 Petrifilm ™ Staph Express Count plate method and Baird-Parker

agar method?

Uninoculated level Low level Medium level Medium level and background

Staph Express  Baird-Parker ~ Staph Express  Baird-Parker  Staph Express  Baird-Parker  Staph Express  Baird-Parker

Lab AP B A B A B A B A B A B A B A B
1 <1.00 <1.00 <1.00 2.04 294 284 3.09 317 3.98 394 408 4.01 491 497 498 5.0
2 _°c — — — — — — — — — — — — — — —
3 <1.00 <1.00 <1.00 <1.00 3.01 3.17 316 3.15 3.97 4.06 415 4.03 505 5.10 516 5.16
4 <1.00 <1.00 <1.00 <1.00 296 3.00 311 3.20 4.02 414 421 4.16 5.05 5.07 5.08 5.17
5 <1.00 160 <1.00 <1.00 2.04 195 1.30¢ 1.48¢ 2.88 2.89 277 291 410 4.25 410 4.13
6 <1.00 <1.00 <1.00 <1.00 2.63 2.69 287 276 3.62 3.62 358 361 458 4.79 458 452
7 <1.00 <1.00 <1.00 <1.00 3.08 2.90 3.08 311 4.09 4.09 414 417 508 4.94 5.04 4.92
8 <1.00 <1.00 <1.00 <1.00 2.82 2.63 265 254 352¢ 3.99° 336 3.87 460 4.46 438 411
9 <1.00 <1.00 <1.00 <1.00 326 3.20 326 318 409 412 424 421 509 5.03 510 5.12

10 <1.00 <1.00 <1.00 <1.00 2.68 245 288 2.68 3.73 3.68 3.96 3.89 4.63 4.85 498 5.0

11 <1.00 <1.00 <1.00 <1.00 3.00 3.00 3.18 3.20 393 389 432 4.10 5.03 5.00 533 5.42

12 <1.00 <1.00 <1.00 <1.00 253 246 236 230 340 353 357 318 472 4.45 4.69 4.43

# Log,, S. aureus count/g. Staph Express = Petrifilm Staph Express Count plate.
® A and B indicate duplicate test portions.

¢ — = Inconsistencies in data; data not used in analysis.

4 Qutliers not used in statistical analyses.
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Table 4. S.aureus logip counts for salmon by 3M™ petrifilm ™ Staph Express Count plate method and Baird-Parker
agar method?

Uninoculated level Low level Medium level Medium level and background

Staph Express  Baird-Parker  Staph Express  Baird-Parker ~ Staph Express  Baird-Parker  Staph Express  Baird-Parker

Lab AP B A B A B A B A B A B A B A B
1 <1.00 <1.00 <1.00 <1.00 251 264 261 267 3.68 341 366 367 452 438 461 440
2 220 228 <100 <1.00 234 234 160° 1.30° 257 262 283 262 359 356 357 3.68
3 <1.00 <1.00 <1.00 <1.00 274 253 260 256 353 362 370 3.61 445 445 443 457
4 <1.00 <1.00 <1.00 <1.00 289 275 273 260 359 373 387 358 449 443 440 443
5 <1.00 <1.00 <1.00 <1.00 238 243 185° 1.78° 341 318 336 3.08 4.09 427 373 4.02
6 226 195 <1.00 <1.00 257 218 256 211 326 323 326 311 420 413 360 3.88
7 208 279 <1.00 <1.00 2.63 249 263 257 359 336 352 362 461 459 456 481
8 <1.00 <1.00 <1.00 <1.00 257 2.60 241 218  4.32° 434° 370 395 491 531 5.02 5.06
9 <1.00 <1.00 <1.00 <1.00 246 226 251 234 326 351 354 358 432 432 428 445
10 <1.00 1.84 <100 <1.00 243 148 249 240 336 340 340 334 420 418 423 415
11 <1.00 <1.00 <1.00 <1.00 253 272 281 278 358 341 372 359 443 461 449 451
12 <1.00 <1.00 <1.00 <1.00 243 241 240 220 318 332 336 340 403 415 401 405

& Log,, S. aureus count/g. Staph Express = Petrifilm Staph Express Count plate.
® A and B indicate duplicate test portions.
¢ Outliers not used in statistical analyses.

Table 5. S.aureus logio counts for pepperoni by 3M™ petrifilm ™ Staph Express Count plate method and
Baird-Parker agar method?®

Uninoculated level Low level Medium level Medium level and background

Staph Express  Baird-Parker ~ Staph Express  Baird-Parker  Staph Express  Baird-Parker  Staph Express  Baird-Parker

Lab AP B A B A B A B A B A B A B A B
1 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 160 170 228 230 2.72° 2.78° 392 391
2 <1.00 148 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 1.30 160 <1.00 1.70 315 3.08 2.85 3.08
3 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 1.78 195 218 1.95 381 3.74 412 3.96
4 <1.00 <1.00 <1.00 <1.00 <1.00 1.00 <1.00 <1.00 <1.00 1.60 1.60 1.00 353 359 341 3.40
5 1.00 <1.00 100 <1.00 <1.00 1.00 <1.00 1.00 185 1.30 130 1.30 3.75 3.70 354 364
6 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 1.00 1.78 1.70 195 185 3.43 3.46 3.34 3.23
7 <1.00 <1.00 <1.00 <1.00 <1.00 1.00 <1.00 <1.00 204 211 190 1.95 3.85 3.90 396 3.93
8 <1.00 <1.00 <1.00 <1.00 100 <1.00 <1.00 100 <1.00 1.60 204 1.70 3.80 3.89 3.75 3.88
9 <1.00 <1.00 <1.00 <1.00 130 <1.00 <1.00 <1.00 190 1.85 195 204 354 357 3.70 3.52

10 <1.00 <1.00 <1.00 <1.00 1.60 <1.00 <1.00 <1.00 211 223 178 208 3.94 3.97 3.73 381

11 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 2.08 1.70 170 215 232 3.65 3.66 4.02 4.10

12 <1.00 1.00 <1.00 <1.00 1.00 1.00 148 <1.00 1.78 1.00 211 1.85 3.45 343 3.64 3.69

& Log,, S. aureus count/g. Staph Express = Petrifilm Staph Express Count plate.
® A and B indicate duplicate test portions.
¢ Outliers not used in statistical analyses.
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methods from these laboratories were removed from the sta-
tistical analysis.

An outlier (from Laboratory 5) was detected by the Single
Grubbs test for the BPA method for the low level of inocula-
tion. In addition, an outlier was detected by the Cochran test
for the Petrifilm Staph Express Count plate method at the me-
dium level of inoculation. After removal of these values, no
additional outliers were detected.

Themeanlog;o S aureus counts by the Petrifilm Staph Ex-
press Count plate method were not significantly different from
those by the BPA method for the low, medium, and medium
plus background flora levels of inoculation.

The repeatability variance of the Petrifilm Staph Express
Count plate method was significantly better than that of the
BPA method at the medium level of inoculation. The repeat-
ability variance of the Petrifilm Staph Express Count plate
method was not significantly different from that of the BPA
method at the low and medium plus background floralevels of
inoculation.

Smoked Salmon

Some laboratories (Laboratories 2, 6, 7, and 10) reported
S aureusin their uninocul ated control samples. The datafrom
these laboratories were removed from the statistical analysis.

Outliers were detected by the Double Grubbs test for the
BPA method at thelow level of inoculation. The aberrant val-
ues were removed, the tests were repeated, and no additional
outliers were found. Outliers were detected by the Single
Grubbs test for the Petrifilm Staph Express Count plate
method at the medium level of inoculation. The aberrant value
was removed, the tests were repeated, and no additional outli-
erswere found.

Themeanlog;o S aureus counts by the Petrifilm Staph Ex-
press Count plate method were not significantly different from
those by the BPA method for the low, medium, and medium
plus background flora levels of inoculation.

The repeatability variance of the Petrifilm Staph Express
Count plate method was not significantly different from that
of the BPA method at the low, medium, and medium plus
background levels of inoculation.

Pepperoni

Very few counts of S aureus were reported for both meth-
ods at the low level of inoculation, suggesting that the target
level was not achieved. As a result, performance estimates
were only calculated at the medium and medium plus back-
ground floralevels of inoculation.

Some laboratories reported S aureusin their uninocul ated
control samples. The data from these laboratories were re-
moved from the statistical analysis.

An outlier was detected by the Single Grubbs test for the
Petrifilm Staph Express Count plate method at the medium
plus background level of inoculation. The aberrant value was

70-2009-5906-5

removed, the tests were repeated, and no additional outliers
were found.

Themeanlog;o S aureus counts by the Petrifilm Staph Ex-
press Count plate method were not significantly different from
those by the BPA method for the medium and medium plus
background floralevels of inoculation.

The repesatability variance of the Petrifilm Staph Express
Count plate method was significantly better than that of the
BPA method at the medium and medium plus background
floralevels of inoculation.

Recommendations

The mean log; counts of the 24 h Petrifilm Staph Express
Count plate method and the repeatability and reproducibility
variances of the method were similar to those of the 72 h,
3 plate BPA method for analysis of selected types of meat,
poultry, and seafood. Because the results were not statistically
different and because favorable commentswerereceived from
the collaborators, it is recommended that the Petrifilm Staph
Express Count plate method be adopted Official First Action
for the enumeration of S aureusin cooked and diced chicken,
cured ham, smoked salmon, and pepperoni.
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