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State-of-the-art microbial QC in soft-drinks

CyStain™ VitalCount significantly
improves productivity

Introduction

Softdrinks and fruit juices are a common part of most
people’s diet. Consumers are becoming more and
more demanding and do neither forgive nor forget the
experience of bad taste or quality with any products.
Only a reliable, fast and sensitive microbial quality
control, that accompanies your production process, can
prevent such unpleasant situations for your customers
and your company.

Sysmex’ new VitalCount test system, consisting of
reagent, instrument and software for automated sample
acquisition and -analysis, and an optionally automated
sample preparation, is exactly what you are looking
for. VitalCount enables ultra-rapid detection of total
bacteria, total yeast and total mold count. Based on
enzymatic reactions, VitalCount is detecting only living
cells. Only living cells grow in your product and only
living cells can cause changes of odor, taste or in the
worst case even health damages. Sysmex VitalCount
delivers quantitative results which are useful to discover
e.g. the source of a contamination during the production
process. Additionally, it offers qualitative sterility testing,

which means to detect a single bacterium or yeast cell in
a bottle of juice for product release.

A reliable QC supports a smooth production and product
release process, but time is key. Traditional plating
methods are time consuming. It takes up to 5 days to
detect a contamination - this often is too late and the
product has been already dispatched, or a small problem
got the time to grow out. The VitalCount test system is
supporting a 96-well format. This enables automation,
and reduced reagent consumption. The system delivers
results for 96 samples in around 4 hours (for sterility
test a preincubation time between 24 and 48 hours is
needed). This is how VitalCount helps to save working
time and money.

But not only the high grade of automation makes
VitalCount one of the most robust techniques for
microbial QC in beverage production. The streamlined
protocol with just 4 reagents and reduced manual
working steps leads to relieve laboratory staff and
eliminates sources of errors.

Lighting the way
with diagnostics



The standardized automated analysis ensures objective,
clear-cut results regardless of the individual experience
of single employees. The following pages will show
how VitalCount can increase the effectiveness of the
production process, save money, and ensure the quality
of products due to its speed, sensitivity and robustness.

Required instruments

For the automated analysis the CyFlow™ Cube 6 V2m
flow cytometer (Ref. No. CY-S-3061R) with the CyFlow™
Robby 6 V2m Autoloading Station (Ref. No. CY-S-3083),
or a flow cytometer with equivalent configuration is
recommended.

Fig.1: The CyFlow Cube 6 V2m flow cytometer with the CyFlow Robby 6
V2m Autoloading Station.

Material

Kit components

The CyStain VitalCount kit contains the following
reagents:

e CyStain™ VitalCount Dilution Buffer

e CyStain™ VitalCount Quenching Solution
«  CyStain™ VitalCount Staining Solution

e CyStain™ VitalCount Staining Buffer

Fig. 2: CyStain VitalCount (Ref. No. 05-5029)

Additional required equipment

« 96 well filter plates (10 pcs) (Order-No.: 04-2026)

« 96 well receiver plates (20 pcs) (Order-No.: 04-2025)

« 96 well plates NO.02 (10 pcs) (Order-No.: 04-2022)

+ 96 well plates NO.02 (100 pcs) (Order-No.: 04-2020)

e Heating block / temperature cabinet set to 30 °C
+0.5°C

«  Acentrifuge for 96 well plates

e For an optionally automated sample preparation a
pipetting robot

Sample preparation

1. Dilute 50 pL of beverage with 250 pL Dilution Buffer
in a 96 well plate.

2. Transfer the sample to the filter plate mounted on
a 96 deepwell receiver plate and centrifiltrate the
sample at 2,250 g for 10 min.

NOTE: Ensure a suitable centre of gravity in the rotor and if
in doubt ask your manufacturer about suitability.

The following steps 3-10 can optionally be carried out via
a pipeting robot.

3. Discard the supernatant by pipetting.
Add 20 pL Quenching Solution to the pellet.

5. Resuspend the pellet by vortexing thoroughly for 20
seconds.

6. Incubate the sample for 20-30 min at ambient
temperature.

7. Prepare a working solution for staining by mixing
1 pL of Staining Solution with 79 pL Staining Buffer
for each sample.

NOTE: For 96 samples the whole aliquot of Staining Solution
can be transferred into the Staining Buffer. The working
solution for staining is stable for at least 4 hours when
stored at ambient temperature.

8. Add 80 pL of working solution to the sample and
vortex.

9. Incubate the sample for 20 min at 30 °C.

10. Vortex and dilute 50 pL of the sample with 150 pL
Dilution Buffer in a 96 well plate NO.02 (flat bottom).



Staining principle

The CyStain VitalCount test system uses a non-
fluorescent membrane permeable substrate, that enters
all microorganisms — bacteria, yeast and mold. Within the
cells, the non-fluorescent substrate is metabolized into
a green fluorescent molecule by cytoplasmic enzymes.
Only living, metabolically active cells have the ability to
perform this enzymatic reaction. Therefore, only living
cells will emit a green fluorescence after excitation.
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Fig. 3: Staining principle of the VitalCount test system

Data acquisition

NOTE: Detailed information can be found in the CyStain™
VitalCount — Quality Check Manual [1]

Quality check

NOTE: For initial cleaning of the device start the “Priming”
procedure and follow the instructions on the display until
priming is completed.

1. Start Quality Check procedure and follow the
instructions on the display until the QC is completed.

2. An FCS Express™ report will be automatically loaded
to verify the QC. Enter QC material information.

3. The analysis of beverages samples can be started
after a “valid” QC procedure.

NOTE: Make sure that your device is qualified to perform
measurements with the VitalCount test system. If tests fail,
the device is not qualified to perform measurements. Please
see section Troubleshooting.

4. Transfer the 96 well plate from step 10 (sample
preparation) with your samples to the Robby 6
Autoloading Station and start the measurement.

5. The measurement automatically stops at the end of
analysis.

6. FCS Express™ automatically starts and opens an
analysis report.

7. Start the “Shutdown” procedure after the sample
analysis is completed and follow the instructions on
the display.

Results
Detection of bacteria, yeast and mold in fruit juice

The microbial analysis was performed in cooperation
with riha WeserGold Getrdanke GmbH & Co. KG using
the CyStain VitalCount test system. Different fruit
juice samples were spiked beforehand to produce a
microbial contamination. (1) Orange juice with high
fruit pulp content was spiked with bacteria (lactic acid
bacteria) and (2) with mold (Byssochlamys fulva), (3)
clear apple juice with yeast (Saccharomyces cerevisiae),
and (4) multivitamin juice with bacteria, mold and yeast.
Untreated orange juice was used as a negative control.
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Fig. 4: Exemplary results of fruit juice samples from a German beverage company stained with the CyStain VitalCount kit. (1) Orange juice (negative
control). (2) Orange juice spiked with bacteria. (3) Orange juice spiked with mold. (4) Apple juice spiked with yeast. (5) Multivitamin juice spiked with
bacteria, mold and yeast. (A) Dot plot showing green fluorescence vs. red fluorescence. All vital microorganisms are located and automatically counted
within the predefined blue region. (B) Bar graph showing the number of microorganisms (n=4). (C) Dot plot with forward scatter (FCS) vs. green
fluorescence showing discrimination between vital small microorganisms (red region) and vital large microorganisms (green region).



The cultivation of mold was confirmed microscopically.
In addition, a preliminary staining with the staining
reagents of the CyStain Vital kit showed a clear detection
of vital mold structures (Fig. 5).

»

Fig. 5: Microscopic images (magnification 1000x) of a liquid
mold culture (Byssochlamys fulva). (A) Light microscopic image. (B)
Fluorescence microspopic image after staining with the CyStain
VitalCount staining reagent.

For the staining with the CyStain VitalCount kit, each
fruit juice sample was measured 4 times (n=4). The fruit
juice samples were prepared automatically within 60 min
by using a pipetting robot. The subsequent automated
measurement using the Cube 6 V2m analyser and the
Robby 6 V2m Autoloading Station took about 30 min.

Tab. 1: Examplary results of the viable microbial count of fruit juice
samples stained with the CyStain VitalCount kit.

Fruit Juice Total microorganisms

Orange juice (blank) O cells / mL

Orange juice

(spiked with bacteria) 138,800 cells / mL

Orange juice

(spiked with mold) 14,320 cells / mL

Apple juice

(spiked with yeast) 103,840 cells / mL

Multivitamin juice

(spiked with bacteria, mold and yeast) 284,640 cells / mL

As expected, all spiked fruit juices samples contained
a microbial contamination (Fig. 4 A/B / Tab. 1). The
automatically generated report displays if vital mircro-
organisms have been detected. It shows detailed
infomation on numbers of small and numbers of large
cells as well as their percentage shares on the total
number of microorganisms (Fig. 6). The corresponding
plots show clear populations in the respective regions
(Fig. 4 C).

Report Summary:
Vital Microorganisms

«-- POSITIVE -~

Small Microorganisms Large Microorganisms

NEGATIVE POSITIVE
Results:
Vital Count Total: 103840 permL
Small Microorganisms: 0 permL
Percentage Small Microorganisms: 0%
Large Microorganisms: 103840 per mL
Percentage Large Microorganisms: 100 %

Fig. 6: The exemplary section of the report for the apple juice sample
shows a clear indication of a contamination with large microorganisms
(likely yeast)

Conclusion

The detection and quantification of vital microorganisms
(bacteria, yeast and mold) in fruit juices using the CyStain
VitalCount test system was successful. Besides fruit
juice, a microbial count is also feasible in other beverages
types [2]. The fast measurement and the objective clear-
cut results enable a rapid response to contamination
incidents. The streamlined protocol and high grade of
automation prevent human errors and save working
hours. The discrimination between large and small
microorganisms gives deeper insights into the microbial
contamination within your sample. Using Sysmex
VitalCount increases efficiency, while assuring higher
economic and microbial safety.

Troubleshooting

If the error you are experiencing is not described or the
remedy could not solve your problem, please contact
your local Sysmex representative.

Error #1: QC procedure “invalid”

Reason Remedy

Shake the QC material vigorously (e.g. by
vortexing) and repeat QC procedure

QC material poorly  Check the date of expiry of the QC
mixed material

Perform a priming procedure and repeat
QC procedure

LOT NO°® mismatch of ~ Make sure to use a matching FCS
QC material Express™ template and QC material LOT
NO°



Error #2: Population(s) of viable cells outside of
predefined gate

Reason Remedy

Air bubbles inside the ~ Perform a priming procedure, repeat
device sample preparation and measurement

Error #3: No separation between small
microorganisms and background signal

Reason Remedy

Dilute sample with filtered (0.22 pm
Cell number too high filter) Dilution Buffer, repeat sample
preparation and measurement

Error #4: Unexpected (unclear) results in analysis
template

Reason Remedy

Cell number between  Incubate sample for another 2 hours and
500 and 1000/mL repeat measurement

Measurement after highly contaminated
sample with more than 1x10° cells/mL
might lead to a carry over, resulting in a
false positive result. Repeat measurement

Cell number too high

Especially for mold, separation of single
cells from hypha can be achieved by
sonication of 5 mL beverage for 2 minutes
within a glass tube at 35-40 kHz.

Microorganisms
remain on the
centrifiltration filter
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