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INTRODUCTION
Many food outbreaks due to Escherichia coli O157:H7 are associated with vegetables and fruits. Because these
are perishable food items, procedures enabling same-day detection of low levels of pathogens are needed. In
this study, InnovaPrep's Concentrating Pipette was investigated as a bridge to concentrate large sample sizes
into volumes more appropriate for rapid detection, allowing for reduced pre-enrichment times.

PURPOSE:
The purpose of this study was to determine if same-day detection of experimentally infected spinach
for E. coli O157:H7 is achievable.
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REDUCED INCUBATION AND ANALYSIS

Detection: Each experimentally infected spinach sample that was subjected to qPCR (BAX, DuPont) resulted
in a positive detection (n=12), whereas blank controls were negative (n=4).

Concentration: the average time to concentrate 100 mL of homogenized spinach samples was 3.82
minutes ± 2.80. The average concentration elution volumes were 225.01 µL ± 34.05 µL, which resulted in an
average concentration factor of 455.44X± 74.31X. Average time-to-result was 8 hours and 20 minutes.

SIGNIFICANCE:
These data suggest that spinach testing for E. coli O157:H7 can be performed within an 8-hour work shift.
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BACKGROUND:
The InnovaPrep Concentrating Pipette, an automated and rapid
bioconcentrator uses special, consumable pipette tips with an
internal filter of either flat membrane filter or hollow fiber
membrane filters in various pore sizes to capture microorganisms
from liquid matrices. Following filtration, rapid recovery of the
microorganisms is performed by a process termed ‘wet foam
elution’ where carbonated elution fluid is released from a canister, to
tangentially flush the trapped particles into a microliter volume.
Following elution, the foam breaks down immediately to allow for
rapid analysis. The process eliminates the need to use time intensive
enrichment steps prior to molecular detection.
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•Each test run consisted of 4 samples: three stomached spinach samples spiked with
E. coli O157:H7 and one stomached spinach sample that was not spiked with
bacteria.
•Each sample consisted of twenty-five grams of spinach (New Star Fresh Spinach)
which were weighed and put into a stomacher bag (Bag Filter 400S, Interscience).
•These bags were then filled with 225 mL of pre-warmed, sterile tryptic soy broth.
The spinach filter bags were placed inside the stomacher (AES, Smasher) and
processed for 60 seconds on the “normal” setting.
•Three of the stomached spinach samples were inoculated with 200 µL of diluted E.
coli O157:H7 (50 CFU/mL), whereas the forth sample was not spiked (negative
control).
•The samples were placed in a 42°C incubator for five and ½ hours to allow for
bacterial enrichment.
•Each sample was concentrated using the InnovaPrep Concentrating Pipette using
0.45 µm hollow fiber Concentrating Pipette tips (hf-CPTs) and eluted using
InnovaPrep’s TRIS elution fluid. The elution volumes then were weighed and
recorded.
•To determine spike amount, 200 µL of the diluted E. coli that was used to spike was
spread onto tryptic soy agar plates and incubated at 42°C overnight, at which point
the plates were enumerated and recorded.
•For viability, 50 µL of post-enriched or post concentrated sample was serially
diluted into Phosphate Buffered Saline and plated onto Tryptic soy agar plates and
incubated overnight at 42°C and then enumerated.
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After incubation, 100 mL of each sample was pipetted out of the stomacher bag and dispensed into a sterile
container. The stomacher bag has an internal mesh filter that works to exclude particles larger than 250 microns.
The adjacent chamber is used to draw sample up into a serological pipette.
As per the DuPont BAX protocol, twenty microliters of concentrated spinach samples were used for lysis of
bacteria, which requires 20 minutes incubation at 37°C followed by a 10 minute, 95°C inactivation step. From
this lysis solution, 30 µL was used to rehydrate the E. coli O157:H7 real-time PCR assay (kit lot number Q4085) and
placed within the pre-heated DuPont BAX qPCR thermocycler.

RESULTS:

Runs run time (mins) elution volume 
(microliters) BAX result

Total E. coli 
O157:H7 spike 

titer

1 2.05 193.9 + 12.33
2 5.82 195.7 + 12.33
3 12.8 227.3 + 12.33

4B 1.47 208.9 - 0
5 3.63 176.3 + 10.67
6 4.46 227.5 + 10.67
7 1.87 287.1 + 10.67

8B 2.17 155.3 - 0
9 1.4 213.1 + 8.67

10 3.2 263.2 + 8.67
11 4.23 221.6 + 8.67

12B 2.38 231 - 0
13 2.6 259.8 + 16
14 1.58 224.1 + 16
15 6.83 271.2 + 16

16B 4.7 244.2 - 0
average 3.82 225.01
st. dev. 2.80 34.05

Runs CFU/mL post incubation CFU/mL post concentration

9 4.67E+04 6.10E+06
10 1.43E+05 8.37E+06
11 5.67E+04 2.67E+06

12B 0 0
13 6.00E+04 1.63E+06
14 7.33E+04 1.63E+06
15 8.67E+04 1.17E+06

16B 0 0

Runs BAX results (triplicate) average target S Ct

5 enrich P, P, P

29.73
6 enrich P, P, ?
7 enrich P, N, P
8 enrich N, N, N
5 conc P, P, P

27.4
6 conc P, P, P
7 conc P, P, P
8 conc N, N, N

Average concentration times and elution volumes of 100 mL 
of pre-incubated Spinach samples 

(B samples are mock infected samples)   

Viable E. coli O157:H7 post-incubation 
and post- concentration 

BAX analysis results and average target S Ct for post-
enrichment and post-concentration of E. coli O157:H7.    

P=positive, N=negative, ?=Undetermined
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METHOD:


