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Introduction Objectives Conclusions
*Presence of food residue post cleaning is +To investigate the use of  *The surface materials being
indicative of poor hygiene on surfaces UV-visible radiation for illuminated must taken into account
*Use of UV-visible radiation have been shown  detecting residue on in the choice of lamp wavelength
useful as a surface hygiene assessment surfaces as a means of *The type of expected residue is
method; validating cleanliness also important in wavelength lamp
«lts cheap, real-time and reliable choice
*Data available is mainly in use on stainless *To assess the effect of *Findings may serve as a guide
steel the surface type on the during use of UV-illumination for
*Use on other surface and their effect on extent residue detection real-time hygiene validation of
observations has not been previously surfaces
investigated

Materials and Methods

Wavelengths at 365, 395, 435, 445, 470 and 490 nm from a
maonochromator were used to illuminae residues of beef, chicken, apple,
mango and skim milk. These were on three surfaces: aluminium, a fibre
plastic material (FRP) and stainless steel, pre- and post a cleaning step
using commercial detergent. The area covered by residues as detected by
specific wavelengths under a fluorescence microscope was compared
statistically.
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Fig 2: Fluorescence microscopy images of beef residue on aluminium, before
application of washing step, as detected at various wavelengths from a menochromator;
(a) 385 nm, (b) 395 nm, (c) 435 nm, (d) 445 nm, (&) 470 nm, (f) 490 nm. The significant
differences in visible area with residue are evident.

Fig 1. Material surfaces used in the study

Table 1: Average percentage area/lcm? of abiotic surfaces covered with apple residue. Residue was
exposed to surface for 10 min before draining and allowing to dry; cleaning was for 10 s using a
commercial detergent. Images were by fluorescent microscopy with a monochromator providing
UV illumination
Wareleagh  Alninom RP Stuinless teel
(mm) Behweckaing  Aferclaciny  Befwechannp APercerny  Belweckamg  ABercleaning
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3% 70:38% 030=010% HX* 033z027* 56220" 01120056 Fig 3: Fluorescencelmi:ruscopy images of ghicken residue on slainless steel, before
application of washing step, as detected at various wavelengths from a monochromator;
(a) 385 nm, (b) 395nm, {c) 435 nm, (d) 445 nm, (e) 470 nm, (f) 430 nm. The insignificant

45 822437 00220047 M2 00037 5337 00M=0036° differences in visible areas with residue between 480 nm and the others are evident.
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S OThe wavelengths 365-445 nm were consistently able to illuminate
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s e R W UBLET el SOReNE both plant and animal based residue to different extents while
= R ¥ S L T T 1 S Y S L T P T R T T O P T 490nm showed the more surface structural features instead of

residue (some results not shown).
QThere were deviations from this general trend as for instance, the

Table 2: Most suitable wavelength ranges for UV lamps to be used for detection of tested

reslduefablotic surface. Values are wavelengths (nm), with optimum in parenthesis level of detection of chicken residue was not significantly different
on FRP irrespective of wavelength.
Abiotic surfaces Residues ODetection of chicken residue on aluminium was better at 490 nm
Beef Chicken Agple Mango Skim milk than at 365-395 nm.
* Atuminium 365.445 435-490 305435 365.445 365445 QThe optimum wavelength for detection differed for various

residues depending on the abiotic surfaces.

(395) 35 (395) (395) (395) : r o '
Fiber plastic 435.470 435-470 395.470 PTavyT: i OThe cleaning step removgd the reszdugs sllgmﬁcantly in mo'st
material (FRP) - cases. However, where residuals were significant post-cleaning, the
e g g €433 43) 365-395 nm wavelengths were significantly better for detecting
St 54 B4 365443 A543 365445 animal residue on aluminium and stainless steel.
(393) (35 (395) (39%) (365) QThe 435-445 nm wavelengths were better for detecting plant
Acknowledgement residue on the FRP.
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