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Abstract

Historically, heterotrophic plate counts are enuatent using a pour plate method, whereby
plates are read manually. This analysis is impot@mevaluate the maintenance of water
disinfection in a reticulation system. Advancesnedia and technology have made it possible to
do this evaluation using defined substrate medibegiumeration is performed by means of
instrumentation using software specifically develdfor this purpose.

A comparative study was made of the recovery amdnenation of mesophilic, aerobic bacteria
in potable water using the IDEXX Quanti Disc ® - XEnethod and pour plate method. The
IDEXX Quanti Disc ® - YEA method recovered signdittly more bacteria than the pour plate
method.

The IDEXX Quanti Disc ® - YEA method eliminates neeg@reparation, sterilization and
dispensing, making it faster, more accurate andhigdess Quality Assurance steps. The
instrumentation eliminates subjectivity in readnegults and calculations and data transfer to the
database can be interfaced. This method is ontgitdeifor samples where the plate count is
expected to be low, such as in drinking water. Réterotrophic plate count done on IDEXX
Quanti Disc ® - YEA does not need to be done inlidate.

The recovery is possibly higher because the nutvigine of the media is not compromised by
re-heating, so more stressed organisms are ajglewa Dispersion of the sample is possibly
improved.
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1. Introduction

A comparative study was made of the heterotroplaitewount pour plate method using yeast
extract agar and the IDEXX Quanti Disc ® - YEA nmdho evaluate the equivalence of the new
method which uses chromogenic substrates. [1].



In SANS 241: 2006 Edition 6.1, [4] the pour platethod for plate count is used to ascertain the
disinfection achieved and maintained in drinkingevaThe alert value is 5000cfu/mL

Drinking water is chlorinated, therefore the majpaf plate count readings in the Johannesburg
area are below 100cfu/mL.

The pour plate method relies on the target bacbsiiag able to metabolize the ingredients in the
media whereas the IDEXX Quanti Disc ® - YEA meth®a 50-well disc impregnated with
substrate that targets 3 primary bacterial enzyimaswide variety of species of bacteria that are
typically found in drinking water. The samples wé&a@n the routine daily rounds sampled by
Johannesburg Water over the greater Johannestrag3ample bottles contain 0.5 mL of a 3%
sodium thiosulphate solution which is sufficientiutralize the chlorine present in the water
samples.

2. Method

* The water sample is mixed thoroughly.

* Adjustable autopipettes were used.

* A blank of sterile distilled water was done for lbbatethods with every batch of sample
analysed.

» The pour plate method was tested by pipetting daf@i 1 mL aliquots of sample into
Petri dishes which were then poured with yeastektgar and mixed.

* The IDEXX Quanti Disc ® - YEA was tested by pipagia 4 mL aliquot of sample (only
0.5 mL is absorbed) [1] onto the Quanti Disc pldtee pipetting onto the Quanti Disc
must be done directly onto the centre of the digb the pipette held upright. Allow
three seconds to elapse before replacing the kmsare the distribution of sample.

» Both sets of plates were incubated for 48 houBbaC+ 2°C.

* The yeast extract agar plates were read manualdyamony counter, the average
calculated and reported. The IDEXX Quanti Disc ¥EA plates were read on an
IDEXX Quanti Disc reader using ultraviolet lightatvavelength of 365 nm which
counts the fluorescing wells and uses an MPN table.

3. Results

MPN values that were either less <1.8 or >391.2samdples yielding zero for both methods
were not used for data analysis.

The results from 132 samples were finally usedodain initial 200 samples tested.

After 48 hours incubation at 35°C £ 2°C., the IDEXXanti Disc ® - YEA method gives
significantly higher results than the pour plateaime. The results were evaluated following the
guidelines in ISO 17994:2004 section 7.3. This meguhat the alternative method is equivalent
according to the one-sided evaluation.

The lower D value is set at -10. The relative maiffierence is 66.57 and the upper and lower
limits are positive, being 88.91 and 44.23 respebti Considering one-sided evaluation (point
7.3 1S0O 17994:2004), only the lower value of thexirmaym acceptable deviation (-D) is of
concern. Whem,_ >0 the trial method has a significantly higheronry than the pour plate
method.



In a one-sided evaluation , the alternative methabnsidered acceptable even though the
methods are not mathematically equivalent. [2]

An example of some results obtained is shown irgthgh below: Log values of results were
used to make the range of sampling points easier.
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Figure 1. Log values of MPN and cfu values vs. diesgcy of occurrence.

4. Discussion

The IDEXX Quanti Disc ® - YEA method is more sen&t The multiple enzyme technology
comprises three substrates viz. 4 methyl umbeflifghosphate

4 methyl umbelliferyp —D glucoside and
L-alanine -7-amido-4-mthyl-coumarin.

These substrates are metabolized by the enzynkadinal phosphatasdi-D-glucosidase and L-
alanine-aminopeptidase respectively. These enzgmeesommon to a wide spectrum of
mesophilic, heterotrophic bacteria found in wat®hen the substrates are metabolized,
fluorescence is produced which is read under witvket light at 365 nm.




The possible reasons for a higher count are thewwoig:

» Dispersion of a sample is effected in the pourgptaethod by mechanical or manual
agitation of the plate after the plate is pourethwigar, which is viscous and it possibly
results in clumping. Perhaps the dispersion ostdraple is better with the IDEXX
Quanti Disc ® - YEA method because there is nothmignpede the sample.

» The higher sensitivity could be due to the use oltiple substrates
* There is no loss of titre due to temperature vaeann the agar when it is poured.
* There is no compromise of medium due to reheating.

* There is no depletion of aerobic conditions forsthorganisms at the bottom of the Petri
dish or drying on the surface of the agar plate.

» There is no variance in counting because it issnbjective.

5. Conclusions

The IDEXX Quanti Disc ® - YEA is user-friendly: gtk and easy to use.

It eliminates the preparation, maintenance and Qheagar.

There is also less equipment like steamers, platesps and water baths to maintain.

It is a more sensitive test when compared to the ptate method.

It is acceptable when evaluated according to IS@9472004. The results and images can be
stored and retrieved if necessary, it is compatibth LIMS software and transcription errors
are eliminated by interfacing.
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