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Beer spoilage organisms and contamination present a major risk for the brewing industry.  As such, 
microbiological testing for these organisms is necessary throughout the brewing process.  However; 
most laboratories still use conventional cultivation methods, which are time-consuming – requiring 3 
to 5 days for beer to be released to the market.  Rapid microbiological analytical methods offer great 
potential for increasing the reliability of spoilage detection in beer while reducing labor costs and 
product hold times; however, small analysis volumes limit the usefulness of these methods. In this 
study, InnovaPrep's Concentrating Pipette Select™ was investigated as a bridge to concentrate 
contaminants from 12 ounces (355 mL) of beer into volumes more appropriate for rapid detection 
methods. 
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Introduction 
Beer spoilage organisms and contamination present a major risk for the brewing industry.  As such, 
microbiological testing for these organisms is necessary throughout the brewing process.  However; most 
laboratories still use conventional cultivation methods, which are time-consuming – requiring 3 to 5 days 
for beer to be released to the market.  Rapid microbiological analytical methods offer great potential for 
increasing the reliability of spoilage detection in beer while reducing labor costs and product hold times; 
however, small analysis volumes limit the usefulness of these methods. In this study, InnovaPrep's 
Concentrating Pipette Select™ was investigated as a bridge to concentrate contaminants from 12 ounces 
(355 mL) of beer into volumes more appropriate for rapid detection methods. 

Background 
The CP Select is an automated and rapid bioconcentrator. Users can 
choose from a variety of single-use Concentrating Pipette Tips (CPTs) 
that are differentiated by the pore size of the internal filter membrane 
of the CPT to concentrate organisms of interest on to the membrane. 
Following filtration, rapid recovery of the microorganisms is performed 
by a process termed Wet Foam Elution™ in which carbonated elution 
fluid is released from a canister, to tangentially flush the trapped 
particles into a final volume of a few hundred microliters. 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. 

Degassing the Sample 
Initially, the high level of carbonation in beer created a significant hurdle in applying the Concentrating 
Pipette to this application.  During processing, significant quantities of carbon dioxide are released from 
the beer causing the hydrophilic membrane filter in the Concentrating Pipette Tip to lock up.  Though 

there are numerous decarbonation methods, none of these methods were 
able to reduce the amount of residual CO2 that allowed an entire bottle or 
can of beer to be processed by the Concentrating Pipette quickly and easily.   

A special degassing glass container and a method were developed and 
patented by InnovaPrep for more efficient decarbonation.  The Be Flat™ 
glassware’s interior is specially etched to create a large surface area of 
nucleation points to help in the degassing process. To degas, twelve ounces 
(355 mL) of room temperature American lager beer was poured into the glass 
container. The beer was incubated at 4°C (refrigerated) for 10 minutes to 
increase the solubility of CO2.                                  
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• Room temperature beer (12 ounce can) was rapidly poured into a degassing jar from a height of 
8-12 inches above the jar to create maximum foaming. 

• 1 ml of 100 CFU Lactobacillus brevis (WLP 672, White Labs) or Brettanomyces bruxellensis (WLP 
648, White Labs) was dispensed into beer. 

• Beer was refrigerated for 10 minutes at 4°C. 
• The degassed beer samples were concentrated using the CP Select and a 0.45 µm hollow fiber 

Concentrating Pipette Tip (hf-CPT). 
• The final concentrates were either plated onto appropriate microbiological growth media and 

incubated 48 hours or subjected to lysis and DNA extraction for qPCR analysis. 

 

Plating Results - Artificially Infected American Lager Beer using the CP Select  

 
 

Organism 

 
Starting 
volume 

 
Average final 
concentrate 

 
Average time 

to volume 

Primary 
concentration 

efficiency 

 
Concentration 

factor 
L. brevis 

355 mL 213 µL ±112 µL 
(n=12) 

6.07 min ±1.55 
min (n=12) 

70.19% ±7.89% 
(n=7) 

1170x 

B. bruxellensis 81.84% ±14.41% 
(n=5) 

1364x 

 

qPCR Results - Artificially Infected American Lager Beer using the CP Select  

  
Average Ct value for bead-beaten primary concentrates 

L. brevis (hsp60 gene) 33.07 ±1.5Ct (n=4) 

 

Conclusion 

Concentrating spoilage organisms from American Lager beer into volumes more readily compatible 
with molecular methods is achieved quickly using the Concentrating Pipette and Be Flat degassing 
jar. This method can achieve average concentration factors of 1000X and enable sample-to-answer 
in a single shift. 
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