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FlowCAM will be shipped in the future with
flow cells and objectives that are paired in
order to determine the concentration or
abundance of cells within a sample when
using fluorescence based triggering. The
FlowCAM will also be shipped with a
calculation for minimum dimension.
Minimum dimension is determined by using
an algorithm that orients the particle on its
longest axis and slices the particle into many
thin sections. The smallest section or
“dimension” will determine the minimum
dimension of the particle. This dimension
must be known in order to determine if the
organisms passing through the FlowCAM
meet the IMO’s D2 regulations. ■

I n t e r n a t i o n a l  O c e a n  S y s t e m s

Based on the results from the size and Ch2
parameters specific filters can be used to
determine the number of viable (or non-
viable) organisms within a treated sample. 

In summary, Table 1 presents the overall
data results for determining whether
different FDA stained samples (live and
dead) could distinguish between viable and
non-viable cultured rotifers. Both replicate
live samples demonstrated a high FDA
(green) fluorescence and the majority of the
culture appeared to be viable (80-74%)
when compared to the dead samples, where
very little was detected as viable (0.5%).

CONCLUSIONS

This study used the viability stain, FDA, in
combination with both live and dead
(preserved and heat killed) cultured
rotifers. We examined both a live and two
treated samples (formulin and heat killed)
– and in only the live test did the FlowCAM
successfully detect the presence of the
viability stain (an increase in the green

fluorescence parameter, Ch2). It should be
noted that for all viability stains of different
organisms in a natural field sample some
will stain more effectively than others. It
would be recommended that cultured
organisms (such as rotifers or others) be
tested for viability using either a visual
probe, such as, neutral red or a fluorescent
probe (FDA) as in this experiment. By
using cultured organisms an appropriate
selection of organisms that stain effectively
can be determined for use with testing
ballast water treatment systems.

In addition to the viability tests with regard
to the applicability of the FlowCAM for
ballast water treatment viability analysis, the

25

Live Dead – Formulin Dead – Heat Killed

Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2

Avg FDA fluor. Peak 3013 3115 147 148 147 147

Live Count (FDA +) 352 356 3 22 1 1

Dead Count (FDA - ) 126 86 327 405 78 47

Table 1. FDA fluorescence results and count data from both live and dead rotifer samples
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