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M-Vac System
Support Equipment

Case (SEC) M-Vac & Sampling Head
. (MS Kit)

Vacuum

Spray

Sample Collection Bottle




Distance between sampling head and
surface is for illustration purposes
only. The head is in contact with the
surface during actual sampling.

Cross section of a
piece of meat

Spray and vacuum [ = Sampling head sprays sterile buffer onto surface to penetrate
action performed crevices and suspend microbes

simultaneously = Solution/microbes are subsequently vacuumed up into the
sample collection bottle

= Non-destructive sample acquisition
= Sample collection bottle is then removed, sealed and sent to lab



Plant-Staged Studies

- Compared the M-Vac to excision technique on
beef trim at three different processing facilities

- Facilities agreed to allow quantification of APC,
TC, and presence/absence of generic E. coli

- Conducted on the fabrication floor



Procedures for Plant-Staged Studies

- Each sample consisted of 1 site from each of
12 randomly selected pieces of meat

:"+ Excision Site

M-Vac Site

Excision and M-Vac samples were in close proximity to
each other on each piece of meat.

= Sites were 11.5 square cm per technique



Procedures for Plant-Staged Studies

(cont.)

- Twenty samples were taken at each facility

X 20

- Sampling technique for each site
= Excision sites were cut to a thickness of ¥4 - 1/8”

- M-Vac sites were collected with 2 passes of the
sampling head over each site




‘Procedures for Plant-Staged Studies

(cont.)

- Lab processing

- Excision samples had 100 mL of diluent added
and then hand massaged for 2 minutes

- M-Vac samples were shaken for 5 seconds

- Each sample was plated onto Petrifilm ™
for APC, TC, and +/— for generic E. coli

= Film was incubated at 37°C for 48 hours
prior to direct plate count/visual inspection
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Equality with Excision - Plant A

Recovery of Total Aerobic Bacteria from Beef Trimmings
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Equality with Excision - Plant B

Recovery of Total Aerobic Bacteria from Beef Trimmings

Total Coliforms Recovered (Log Values)
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Equality with Excision - Plant C

Recovery of Total Aerobic Bacteria from Beef Trimmings
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Combined Plant-Staged Data
Total Aerobic Bacteria Count

Recovery of Total Aerobic Bacteria From Beef Trimmings: In-Plant
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*P values were calculated using an un-paired t-test. No significant differences
were observed between the two sampling techniques in any plant or in the

combined data (P<0.05).




Combined Plant-Staged Data
Total Coliforms

Recovery of Total Coliforms from Beef Trimmings: In-Plant Data
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*P values were calculated using an un-paired t-test. Significant differences
were observed between the two sampling techniques in plant C (P<0.05).

Coliform data points at zero are not shown on graph




Combined Plant-Staged Data
Generic E. coli
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= No significant differences between
techniques in any plant at the 5% probability
level

= Plant C highlights the random nature of
contamination on beef trimmings

= Given the high level of variability between
the three plants, doing statistics in the
combined data would be an unfair test



Low Level Contamination Testing

- Evaluate M-Vac equivalence to excision for
recovery of low level (1 — 5 CFU) E. coli
O157:H7 contamination

= Two modes of contamination

= Pre-Rigor: Hide removal to Hot box

- Post-Rigor: Down stream processing (cross contamination
from piece to piece, knives, conveyor belts, etc.)

= For evaluation purposes pre and post refers to
the condition of the meat at the time of
Inoculation

- Both modes were sampled post-rigor



Procedures for Low Level

Contamination Testing -

Brisket & Flank sections collected from freshly
slaughtered carcasses

Pieces chilled at least overnight for post-rigor work

Outlined sites on each piece inoculated w/ 1 — 5
CFU E. coli O157:H7

Inoculated sites held overnight at 2 — 4°C

After refrigeration each site sampled with either M-
Vac or Excision

mEHEC broth added to samples and incubated at
42°C overnight

5X mEHEC used for M-Vac samples to give a final
concentration of 1X (25 mL 5X into 100mL sample)

1:5 dilution by weight of excision sample to 1X

mEHEC followed by 2 min. of hand massage
Enriched samples then processed via standard
procedures for BioControl GDS (> 98% sensitivity)
with results reported as +/— for O157:H7

Lab Work




Low Level Contamination

Data

m M-Vac
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Avg. CFU 3.3 2.6
x2 Value 0.08 0.60
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No significant differences were observed in either treatment at the 5% probability level. A 2

value > 3.84 would have suggested a significant difference at the 5% probability level.




Summary

- The M-Vac techniqgue was equivalent to excision
on beef trim in the plant setting
= Total Aerobic Bacteria
= Total Coliform
= Generic E. coli

- Low level testing shows M-Vac recovery rates
that are not significantly different than excision
regardless of the mode of contamination (pre vs.
post-rigor)



Conclusions

=  The M-Vac produces bacteria recoveries from meat surfaces that are
not significantly different than excision

The M-Vac is a suitable alternative sampling technique to excision for
accomplishing N-60 sampling of trim leading to increased labor
savings
= Greatly Increased Laboratory Efficiency
= 92.5% less volume of media required”
= No need for 2 min hand massage of each sample
= Less incubator space required
- Non-destructive sampling

= Increased Personnel Safety (no knives, scalpels, etc.)

*Assumes 1.2 L of media for N-60 excision samples and 90 mL of 5X media for M-Vac N-60 samples.
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