RESULTS AND DISCUSSION

The initial imaging experiment using E. coli O157 pLITE resulted in images with a poor signal-to-noise ratio which were unsuited to conversion
to video format. It was decided to utilise S. enterica sv. Typhimurium pGLITE as it has proven in the past to be a consistently bright

reporter strain.

The initial imaging experiment used this organism suspended in nutrient
broth and Ringer’s solution in order to determine the most suitable
medium for subsequent imaging work. The video file and associated
stills are located in the VIDEO 1 folder of the appended disc. The
flooring samples inoculated with Ringer’s solution and nutrient broth

are shown to the left and right of centre respectively. Raw data from
these images are shown in Figures 1 and 2 for Ringer’s solution and
nutrient broth respectively. In Ringer’s solution, and indeed throughout
the experimental run work, there are differences in the initial light output
from each floor surface. This is due to the differing colouration of the
surfaces. Dycem flooring, being the darkest in colour absorbs incident
light whereas the supplied vinyl flooring was very light in colour, reflecting
incident light towards the lens. The key factor in assessing the data

is not the starting light level, but the rate of decline. All three surfaces
tested showed a similar initial decline in light output (FIGURE 1) however
on Dycem flooring, light levels were reduced to background within
approximately 90 minutes. ITW Alma showed a very similar initial drop in
light, however the rate of decline slowed and a drop to background was
not achieved until approximately 4.5 hours. On vinyl flooring the decline
in light was initially rapid, slowing at just after 1 hour and reaching
background levels after approximately 4 hours.
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Figure 1: Light output from S.ENTERICA SV typhimurium pGLITE suspended
in ringer’s solution inoculated onto a range of flooring surfaces. n=3

Reduction to background levels took approximately the same time when
the inoculum was suspended in nutrient broth (FIGURE 2) however
light levels remained higher for longer. Light levels on Dycem flooring
were reduced to background levels substantially faster than on ITW
Alma or vinyl tile, suggesting that metabolic inhibition occurs much more
rapidly on Dycem flooring. Prior to the current work commencing it had
been observed that the physical nature of Dycem flooring encouraged
liquid to spread rather than remain as droplets. Following the completion
of imaging, all samples had dried out. VIDEO 1 shows that the droplets
placed on Dycem flooring spread before the cessation of light emission
whereas on the other two surfaces the droplet remained intact. It is not
clear whether the rapid metabolic inhibition on Dycem flooring is due

to the impregnated biocide, accelerated drying on this surface, or a
combination of both.

Figure 2: Light output from S.ENTERICA SV typhimurium pGLITE suspended in
nutrient broth inoculated onto a range of flooring surfaces. n=3

Three subsequent imaging experiments were conducted using S.
enterica sv. Typhimurium pGLITE in nutrient broth alone as this offered
higher light levels than suspension in Ringer’s solution. (FIGURE 3)
shows that the pattern of decline in light output is the same as described
above. Inhibition of metabolic activity occurs substantially faster on
Dycem flooring that on its competitors and on vinyl tile slightly faster than
ITW Alma. VIDEO 2 shows the same rapid spreading of the inoculum
followed by a decline in light in Dycem flooring observed previously.

Figure 3: Light output from S.ENTERICA SV typhimurium pGLITE suspended in
nutrient broth inoculated onto a range of flooring surfaces. n=3
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RESULTS AND DISCUSSION

represent the data gathered from VIDEO 3 and VIDEQO 4. These were repeats of the previous imaging experiment however the
bacterial inoculum had been concentrated tenfold prior to inoculation to further improve the signal-to-noise ratio. The increased inoculum does not
affect the time taken for bioluminescence to decrease to background levels suggesting that drying is a factor in the metabolic inhibition observed as the
deposited volume was unchanged. Both video files clearly show that metabolic inhibition occurs more rapidly on Dycem flooring than on its competitors.
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Figure 4: Light output from S.ENTERICA SV typhimurium pGLITE suspended in Figure 5: Light output from S.ENTERICA SV typhimurium pGLITE suspended in
nutrient broth inoculated onto a range of flooring surfaces. n=3 nutrient broth inoculated onto a range of flooring surfaces. n=3
a N\ (Figures 6 and 7) show the results of recovery counts when S. enterica
A~ was inoculated onto the flooring surfaces and left undisturbed for three
hours. In both cases, more bacteria were recovered from the vinyl tile
and ITW Alma than were present in the control. Since the inoculated
110t samples were covered, there was an element of protection from
desiccation not present during the imaging experiment. This may have
£ 1w allowed for limited bacterial growth on the flooring, or growth within the
=
5 recovery diluent at the end of the contact period. On Dycem flooring
g o] however, bacterial numbers were reduced by over 65% (FIGURE 6)
¢ when left in undisturbed air.
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o Figure 6: Recovery count from flooring samples inoculated with S. enterica sv
\ Gantrad Typhimurium pGLITE for a period of three hours in undisturbed air. n=3
a I\ On these flooring samples, the inoculum had not dried out but it had
180t spread by the end of the experimental period whereas the inoculum on
vinyl tile and ITW Alma remained as an intact droplet. Where the class
1.3410°4 Il safety cabinet was operational (FIGURE 7), even though the plates
were covered, the inoculum had completely dried on the Dycem flooring.
—— In this instance there were no viable survivors recovered from Dycem
é ' flooring. On ITW Alma and on vinyl, numbers of survivors were once
again slightly higher than the control.
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" Contral Figure 7: Recovery count from flooring samples inoculated with S. enterica sv

\ J Typhimurium pGLITE for a period of three hours in undisturbed air. n=3




SUMMARY

The experimental work undertaken has shown that metabolic inhibition of S. enterica occurs
more rapidly on Dycem flooring than on either vinyl tile or ITW Alma flooring. Recovery counts
have shown that fewer viable bacteria were recoverable from Dycem flooring than from vinyl
tile or ITW Alma flooring. From the limited nature of the experimental work conducted it is not
possible to ascertain whether the inhibitory effect of Dycem flooring is due to the impregnated
biocide or the more rapid spreading and drying of liquids on the surface of Dycem.




