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Summary:
Speed in microbiological quality assurance is a crucial factor in the beverage industry. Samples need to be analysed 
quickly to assess potential microbiological contaminations. New devices such as flow cytometers could potentially  
offer significant improvements compared to traditional culture media. The innovative culture-based TransFast® system  
certainly does not lag behind when it comes to speed and versatility of application. In a method comparison in non-alco-
holic beverages, the TransFast® system impresses in the fast and reliable detection of mould spores in particular. 

Introduction:
Fast and reliable detection of spoiling microorganisms, such as bacteria, yeast and mould, presents a challenge in non- 
alcoholic beverages. Because soft drinks with a high sugar content and low carbonisation are especially vulnerable, it is 
essential to detect the slightest traces of contamination at an early stage. For this reason, selective culture media, which 
allow the detection of microorganisms in beverages with a pH of < 4.5, are important tools in quality control. This article 
describes a method comparison of the TransFast® system – TransFast® Broth, TransFast® Gel and TransFast® Incubation 
Lightbox – and a flow cytometer. Simultaneous incubation on OFS Agar serves as a reference. The comparison is intended 
to show whether fast and reliable results can be achieved with these methods.
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Materials and methods:
The following non-alcoholic beverages were tested:

Product Description pH value Density g/cm3 Carbonated

Ice tea, green Soft drink, green tea and lime 3.5 – No

Aqua plus Soft drink, natural mineral water with  
raspberry taste

3.5 – No

Aqua plus (II) Soft drink, natural mineral water with  
apple taste 

3.5 – No

Orchard fruit splash Pure apple juice fruit splash with a fruit  
content of min. 66 %

3.2 – Yes

Orchard fruit splash (II) Apple and blackcurrant fruit splash with a 
fruit juice content of min. 66 %

3.2 – Yes

Multi-fruit juice with 
added iron

Red multi/multiple fruit beverage with carrot 
and added iron, juice content 100 %

– 1.044 No

Soft-as-silk multi- 
fruit juice

Mild multi-vitamin multi-fruit juice,  
juice content 100 %

– 1.0456 No

Soft-as-silk orange 
fruit juice

Mild orange juice from orange juice  
concentrate, juice content 100 %

– 1.0477 No

Multi-fruit juice,  
natural antioxidants

Apple, grape and pomegranate multi-fruit 
juice with assai extract, juice content 100 %

– 1.0458 No

The following nutrient media were used:

1. TransFast® Broth
TransFast® Broth (pH 6.3 +/- 0.1) is a ready-to-use liquid medium for the fast and reliable detection of beverage-spoiling 
microorganisms such as yeasts, moulds, lactic and acetic acid bacteria. It is used as a pre-enrichment of filterable and 
non-filterable ready-to-drink beverages, compounds and fruit juice concentrates before analysis with TransFast® Gel.  
It is also suitable for incubating larger sample volumes (up to 200 ml) to allow better assessment of their quality.  
The broth is incubated under aerobic conditions for 24-48 hours at a temperature of 28 °C.

2. TransFast® Gel
TransFast® Gel (pH 4.3 +/- 0.1) is also a ready-to-use medium in liquid form with a gel-like structure, used to detect  
beverage-spoiling microorganisms. For analysis, clear, ready-to-drink beverages or even membrane filters are incuba-
ted directly in the gel before being microbiologically examined. Clear beverages with > 10 % juice content, very cloudy  
beverages, beverage compounds and concentrates should be enriched with TransFast® Broth before they can be further 
examined in the TransFast® Gel. The gel is incubated under aerobic conditions for 24-48 hours at a temperature of 28 °C.

3. TransFast® Incubation Lightbox
The TransFast® Incubation Lightbox is an incubator with backlighting for the incubation and immediate examination of 
the TransFast® Gel tubes, which are filled with the samples and the TransFast® Gel. The incubator is set to a temperature 
of 28 °C and allows continuous monitoring within the entire incubation period of 48 hours. Contaminations are more 
visible by increasing cloudiness. Direct visual examination of the TransFast® Gel tubes can be performed once the light 
is switched on.



OFS Agar
OFS Agar (pH 5.5 +/- 0.2) is a culture medium for the isolation, cultivation and counting of acid-tolerant, spoiling microor-
ganisms in fruit juices and fruit concentrates. The ready-to-use agar is liquefied in the bottle at 95 °C and, once cooled  
to 50 °C, poured into sterile Petri dishes.

Flow cytometer
The flow cytometer is used according to the producer‘s instructions to determine microorganism counts in a sample. 

The following microorganisms were used:

Production of spore suspensions
The microorganisms used – yeast, lactic acid bacteria and mould – were streaked out on the OFS Agar and incubated for 
at least five days at 28 °C to induce spore formation. To produce a spore suspension, 10 ml of Ringer‘s solution is poured 
on the plate and the microorganisms are carefully removed using a sterile inoculation loop. Using a ChemFilter 60 –  
a filter used to prepare solutions for flow cytometers – the spore solution is collected in a 20 ml tube and transferred into 
a sterile test tube.  The filter is flushed with Ringer‘s solution to retain 50 ml of spore solution. The filtration is performed 
to separate the mycelium from the spores. The spore solution is then incubated for approximately two to three hours at 
28-30 °C to reactivate the microorganisms‘ metabolism.

Determining the bacterial count
To determine the spore concentration of the mould suspension, 0.2 ml of this spore suspension were measured in the 
flow cytometer with the appropriate application programme. The result was multiplied by five to find the spore concen-
tration in 1 ml. A parallel count was conducted in a Thoma counting chamber to secure the values measured with the 
flow cytometer. 

The samples were prepared and measured as follows:

1. Serial dilutions
The starting suspension contains 106 bacteria. A serial dilution with four consecutive dilutions of 105, 104, 103 and 102 was 
created to inoculate the beverage samples. 1 ml of the produced suspension was pipetted into 9 ml of Ringer‘s solution 
in each test tube. From the newly-produced dilution, 1 ml of the suspension was pipetted into 9 ml of Ringer‘s solution 
in a separate test tube. It is important to start with the highest dilution of 106 in order to prevent carryover. To avoid  
adhesion of the spores, the tubes should be mixed on a vortex for 20 seconds. The samples are inoculated with the rele-
vant dilution level, which contains 1 spore/ml.

1. TransFast® Broth [pH 6.1]
Liquid enrichment media

2. TransFast® Gel [pH 4.3] 
Qualitative nutrient media

3. TransFast® Incubation Lightbox



2. Sample incubation – first test series
200 ml of sample and 50 ml of TransFast® Broth in sterile glass vessels are inoculated with the respective dilution.  
The entire content of the tubes, i.e. 9 ml, 9 ml, 9 ml and 10 ml, is added to the samples, mixed and sealed. The 
samples are then incubated for 48 hours at 30 °C +/- 1 °C. After the incubation period, the samples are mixed well and  
measured in the flow cytometer with the appropriate application programme. For incubation in TransFast® Gel, 1 ml 
of these samples is then added to the TransFast® Gel tube, filled with 50-60 ml of TransFast® Gel and incubated in  
the TransFast® Incubation Lightbox for another day at 28 °C. In parallel, approx. 10 ml of the inoculated sample is  
transferred onto an OFS Agar plate and incubated for four days at 30 °C. This step is intended to check the samples  
inoculated with microorganisms.

3. Serial dilutions and sample incubation – second test series
For this test, the spore suspensions are prepared as described under “Determining the bacterial count”. A serial  
dilution series is performed afterwards (see “1. Serial dilutions”). Four different juices were selected as samples. From  
a 10-4 dilution of the mould suspension, 0.3 ml was inoculated in TransFast® Broth. From a 10-4 bacteria suspension,  
0.35 ml was inoculated. From a 10-3 yeast suspension, 0.3 ml was inoculated. Double determinations were performed. 
After an enrichment period of 24 hours, 1 ml of each sample was added to TransFast® Gel and 5 ml to OFS Agar.

Results:
The bacterial count of the inoculated samples was investigated both with the flow cytometer following an enrichment 
period of 48 hours and another 24 hours after inoculation of the TransFast® Gel, and with the pour plate method on OFS 
Agar. Because an enrichment step is required for the use of the flow cytometer application programme, no quantitative, 
only qualitative, results are possible – i. e. positive or negative. The detection threshold is 300 counts per ml: values  
above this are considered as positive results. All values below are listed as 0 in the table.

The fast analysis of the samples in the TransFast® Gel must be highlighted. The transparent gel enables direct, visual 
monitoring of the tubes in the TransFast® Incubation Lightbox. The different microorganisms display a clearly macrosco-
pic appearance. Bacteria show a cloudy appearance, while yeast cells form streaks with gas formation on the surface of 
the gel. In contrast, moulds display mycelium growth in the centre of the gel, comparable with a snowflake. 

Lactic acid bacteria Yeast Mould

As described, the sample results after flow cytometer measurement were obtained following the 48-hour enrichment 
period in the TransFast® Broth, incubation at 30 °C +/- 1 °C. The results of the pour plate on OFS Agar could only be  
determined following a further four days of incubation.



The table below provides an overview of the results of the in the first test series for selected soft drinks:

Product Apple and blackcurrant fruit splash Apple and blackcurrant fruit splash,  
pure & filtered

Dilution Counts/ml TransFast® Gel 
24 hours

OFS Agar
4 days

Counts/ml TransFast® Gel 
24 hours

FS Agar
4 days

10-4 0 + 4 0 + 150

10-3 325 + 300 0 + 2

10-2 1,091 + 500 59,711 + Countless

10-1 9,236 + Countless 36,654 + Countless

Detection of bacteria

Product Pure apple juice fruit splash Pure apple juice fruit splash, pure & filtered

Dilution Counts/ml TransFast® Gel 
24 hours

OFS Agar
4 days

Counts/ml TransFast® Gel 
24 hours

FS Agar
4 days

10-4 7,867 + Countless 21,789 + Countless

10-3 15,303 + Countless 9,729 + 300

10-2 19,048 + Countless 16,774 + Countless

10-1 41,256 + Countless 36,654 + Countless

Detection of yeast

Product Aqua plus Ice tea, green

Dilution Counts/ml TransFast® Gel 
24 hours

OFS Agar
4 days

Counts/ml TransFast® Gel 
24 hours

FS Agar
4 days

10-4 17.5 million + Countless 17.5 million + Countless

10-3 17.6 million + Countless 17.2 million + 300

10-2 2,094 + Countless 16.9 million + Countless

10-1 17.6 million + Countless 4,394 + Countless

Detection of mould

The result for the yeast detection shows a clear qualitative result in the TransFast® Gel. The quantity of yeast after  
enrichment is sufficient for a clear result.

At very low bacterial counts, the bacterial detection in the TransFast® Gel after 24 hours requires an extension of one day 
to provide a positive result.



The table below provides an overview of the results of the double determination in the second test series for  
selected juices:

Mould Bacteria Yeasts

Product Count/
ml

TransFast® 
Gel

OFS 
Agar

Count/
ml

TransFast® 
Gel

OFS 
Agar

Count/
ml

TransFast® 
Gel

OFS 
Agar

Multi-fruit juice with 
added iron

0 + 1 0 + Count-
less

14,415 + Count-
less

Soft-as-silk orange  
fruit juice

0 + 3 544,814 + Count-
less

0 + Count-
less

Soft-as-silk multi- 
fruit juice

0 + Not 
coun-
table
(NC*)

16.7 
million

+ Count-
less

14,200 + Count-
less

Multi-fruit juice,  
natural antioxidants

0 + 0 648 + 0 71,120 + Count-
less

Mould Bacteria Yeasts

Product Count/
ml

TransFast® 
Gel

OFS 
Agar

Count/
ml

TransFast® 
Gel

OFS 
Agar

Count/
ml

TransFast® 
Gel

OFS 
Agar

Multi-fruit juice with 
added iron

0 + 2 0 + Count-
less

9,968 + Count-
less

Soft-as-silk orange  
fruit juice

0 + 1 216,526 + Count-
less

30,287 + Count-
less

Soft-as-silk multi- 
fruit juice

0 + NC* 12.07 
million

+ Count-
less

17,976 + Count-
less

Multi-fruit juice,  
natural antioxidants

0 + NC* 0 + 76 60784 + Count-
less
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This table clearly demonstrates that mould is very difficult to count with the flow cytometer. Even shaking the sample 
does not cause the spores to separate and therefore does not result in a clear count.

Incubation in TransFast®  Broth followed by detection in TransFast®  Gel produced optimum results in all cases. Fast and 
reliable detection could be demonstrated, especially at low microorganism counts.

Conclusion:
All the experiments demonstrate a very fast and reliable detection of bacteria, yeasts and moulds with the TransFast®  
system. In juices, it has been shown that reliable detection occurs in 48 hours even in the case of very low numbers of 
microorganisms. The detection of mould which presents difficulties in flow cytometer counting, was conducted reliably 
with the TransFast® system. The ease of incubation in the TransFast®  Incubation Lightbox and the simplicity of visual 
sample monitoring make the TransFast® System a versatile and ideally applicable tool for microbiological detection in 
the beverage industry.

NC* = not countable, due to the morphology of the mould.


