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Most businesses today are
trying to achieve ‘more with
less’ and the dairy industry

is no exception. Cost saving mea-
sures, such as just in time and
reduced inventory, are being used
and rapid tests for quality and safety
can offer significant benefits.
The implementation of manage-

ment systems for food safety and
quality, provide evidence of due dili-
gence and traceability that enable
quality and shelf life improvements,
while reducing the risk of down-
graded product, product recalls and
bad press that all have major cost
implications. 
These requirements and associ-

ated audits increase the demands on
staff operating management systems. 
killed technical labour can be diffi-

cult to find and pressures to reduce
labour costs can result in a lack of
skills in some technical functions,
particularly in the laboratory or
hygiene departments that are in the
frontline of monitoring and protect-
ing quality and safety of products.
These pressures demand that test

methods are simple, convenient and
low cost. 

ATP bioluminescence

ATP bioluminescence is being used
for several test applications within
the dairy industry (Kyriakides 1994),
and recent developments have
made it more cost effective. 
There are two main applications;

l The direct replacement for the
bacterial test for long life sterile
products. 
l A rapid test for cleaning efficiency
and hygiene monitoring.
The sterility application test

requires that the long life product is
incubated at an elevated tempera-
ture for ~24 hours to allow any sur-
viving organism to grow to detect-
able levels (>500,000 per ml) prior
to testing that gives results in less
than one minute. Accordingly, long
life products can be released to the
market earlier giving major savings
(£10,000s) in warehousing costs and
reduced capital tied up in inventory. 
The most widely used test applica-

tion of ATP bioluminescence is rapid
hygiene monitoring because it deliv-
ers a direct, objective test with sim-
ple, easy to use equipment at a low
cost. The technology and application
has been established for over 30

years and is widely recognised as a
test of cleaning efficiency (Griffiths
1997). It can be applied to equip-
ment and processes for milk collec-
tion, storage, and haulage and all
subsequent production equipment
when cleaned manually or by clean-
in-place systems. 
The benefits include:

l Direct detection of product resid-
ue that should have been removed
by cleaning.
l Improved cleaning efficiency and
optimisation of cleaning chemicals
giving potential savings of 25-50%.
l Result in 15 seconds permitting
immediate corrective action such as
re-cleaning. Rapid results also enable
fast traceback and troubleshooting
to quickly identify and prevent prob-
lems from escalating out of control.
l Reduced risk of cross contamina-
tion to facilitate production of high
quality products with best shelf life.
l Generation of data that provides
evidence of due diligence for audi-
tors and  trend analysis for continu-
ous improvement.
The rapid ATP hygiene test mea-

sures ATP from all sources which is
mostly derived from food residues.
This application is not a replace-

ment bacteria test; however there is
a good relationship between the
two methods primarily because
both product residues and microbes
are simultaneously removed by the
cleaning processes. Microbes pre-
sent on clean product contact sur-
faces (typically <500cfu/100cm2) are
too low to be detected by their ATP
content (Stanley, 1989; Kyriakides et
al 1991).

A study of 465 milk haulage
tankers showed that the ATP test
gave a better indication of cleanli-
ness than the traditional microbio-
logical methods, and improved
tanker cleaning by 77% . Failure
rates were reduced from 30 to 7%
over a 12 month period. 
Advances in solid-state technology

have enabled new instruments to be
developed that deliver performance,
convenience and robustness at
lower cost. One such instrument is
System SURE Plus from Hygiena
Internati-onal, which also has the fol-
lowing unique features:
l Low background that enables reli-
able detections at low ATP levels,
therefore reducing false positives
and making interpretation of results
easier.
l The results output (Relative Light
Unit, RLU) is quantitative and 1 RLU
= 1 fmol ATP. High RLU numbers
do not mean higher sensitivity because
they are relative to the system.
l Self-calibration that significantly
reduces service and maintenance
costs and gives reassurance to the
user.

l Secure data download to PC by
either of two software options
including advanced, simplified trend
analysis (Sure Trend) with pre-
defined and customised report gen-
eration at the click of a button.
Other features include sampling

plans, Re-test ‘tag and trace’ func-
tion, and on-screen statistical review
of results without the need to
download to PC.
Sampling devices are available for

solid surfaces (Ultrasnap) and for liq-
uid samples (Aquasnap) such as CIP
rinses and other water samples. All
sampling devices have a simple ‘snap
and squeeze’ activation step with a
12 month shelf life and tolerance to
ambient temperature abuse. Sample
devices are slim and lightweight, thus
combining ease of use with reduced
environmental impact.

Performance evaluated

SystemSURE is used by many UK
and international dairy companies
whose evaluations have demon-
strated equivalent performance to
other systems. A major UK dairy
processor compared SystemSURE
Plus with the another leading ATP
system and found >98% agreement
in terms of sensitivity, specificity and
accuracy (see Table 1). 
In summary, improvements in

technology enable businesses to do
‘more with less’ by making pro-
cesses more efficient, eliminating
waste, and detecting and preventing
problems early. Rapid test methods
based on ATP bioluminescence are
well proven and have a broad range
of applications. There are no signifi-
cant differences in performance
between available systems. Modern
solid-state ATP systems deliver sim-
plicity, convenience, performance
and reliability at best value.            n
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Table 1. Comparative performance of two ATP test systems in a lead-
ing UK dairy.

Parameter All sample locations
Total samples 278
Total Passes:  Supplier B 240

SystemSURE Plus 240
Total Fails:     Supplier B 38

SystemSURE Plus 38
Passes by both systems 237
Fails by both systems 33
Fail by Supplier B/Pass by Hygiena 2 (0.7%)
Pass by Supplier B/Fail by Hygiena 3 (1.1%)
True positive 237
False positive    3
False negative 2
True negative 36
Sensitivity  (%) 99.2
Specificity (%) 92.3
Accuracy (%) 98.2
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