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Biosecurity For The Food Industry From Clean Env... 
 

Purojal DW 
Prevents bacterial infection in chiller and wash water in processing plants 

and other food handling areas 

PuroSan 
Complete sanitiser and deodoriser for equipment and buildings. Helps to prevent 

bacterial infection in processing plants and other food handling areas 

chlor 
Chlorine dioxide generators for large scale applications in the food industry. Specifically 

designed for the high purity - high yield requirements of the food industry 

 

 

Complete Sanitation 
Programmes For  The 

Food Industry 
 
 
 

 

Clean Environmental Technologies 
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CET Biosecurity Packages For The Food 
Industry 

CET are pleased to introduce a complete range of food industry bactericides and 
sanitisers to our range of environmental hygiene products:- 

 
Financial losses and public concern due to bacterial infection and “food scares” are of 
increasing concern to the food industry, consumers and regulatory authorities. Strenuous efforts 
are made to prevent disease and infection spreading while the stock is on the farm - but it is 
most often at the processing plant where infection and contamination is picked up. The problems 
caused by bacterial infection apply to all sectors of the food industry, including vegetable 
washing, fish processing and meat production. While great care and attention is often taken to 
minimise the risk of infection from processing staff and other food handlers, relatively ineffectual 
biocides and disinfectants are used to treat process water and equipment. In this introduction 
to our food plant hygiene systems, we will compare the use of our chlorine dioxide based 
products with other ineffectual products on the market, and outline the commercial and safety 
related advantages of using chlorine dioxide. 

 
Intended to compliment existing good practice in other areas of plant hygiene, CET are pleased 
to be able to offer a complete package of treatment systems that will ensure that only safe and 
contamination free food will reach the consumer. 
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An Introduction To Purojal DW 

Purojal DW - OFFERS THE BIOCIDAL POWER OF CHLORINE DIOXIDE, IN A VERSITILE, 

USER FRIENDLY SOLUTION, WITHOUT GENERATION EQUIPMENT 

Purojal DW is a chlorine dioxide based sanitiser and deodoriser with a wide range of advantages 
over chlorine, gluteraldehyde and peracetic acid based products commonly used in the food 
industry. Chlorine dioxide has long been accepted as one of the most cost effective and capable 
biocides available on the market today. Its use in small to medium sized plants has often been 
hindered by the requirement to use an on-site generator. Purojal DW is a stabilised solution of 
chlorine dioxide, and does not require the use of a generator to produce chlorine dioxide. This 
flexibility, and the ability to vary the concentrations produced, allows Purojal DW to be used in 
situations never before possible. For those operations large enough to justify the use of an on-
site generation system, CET supply the Oxychlor range of generators, which are extremely cost 
effective and efficient. Contact CET for details 

The Advantages Of Purojal DW: 

HIGHLY ADAPTABLE 

Purojal DW can be used to produce combined solutions of free ClO2 for immediate, powerful 
disinfection and stabilised ClO2 for long-term microbial control, in varying concentrations. This 
flexibility, and the ability to automatically dose Purojal DW into certain areas is a great 
advantage in the constantly changing environment of a food plant. 

LOWER DOSE RATES & CORROSION 

ClO2 is effective across a wide pH band (pH 3-12), is resistant to neutralisation by organic 
material, and has 2 times the oxidising capacity of chlorine. ClO2 retains a higher residual in hot 
water than chlorine - allowing it to be used in scald tanks and other similar areas. ClO2 does not 
hydrolyse to form an acid and use dose rates are low. Equipment will last longer, ensuring less 
costly repairs and down time 

LOW TOXICITY & IMPROVED DISCHARGES 

ClO2 does not form chlorinated organics, THMs or Chloramines. Strict regulations on the 
disposal of waste waters with high BOD, COD or Chlorine content make the use of chlorine 
dioxide a very attractive alternative in this area 

MAINTAINS SLIME / ALGAE FREE CONDITIONS 

Whereas chlorine can only surface disinfect biofilm and slime in distribution systems, ClO2 
completely removes it. Bacteria such as salmonella, listeria or legionella cannot populate and 
multiply in "clean" systems. Biofilm removal also assists in scale control 

EFFECTIVE DESTRUCTION OF CHEMICAL AND TASTE CONTAMINANTS 

At normal dose rates, ClO2 has little odour or taste and will remove tainting of taste associated 
with chlorine, metals, phenols and sulphides most of which are rapidly oxidized by ClO2. 
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An Introduction To Oxychlor 

Oxychlor - A RANGE OF HIGH PURITY - HIGH YIELD CHLORINE DIOXIDE 

GENERATION SYSTEMS THAT ARE SAFE AND ECONOMIC TO OPERATE. 

 
 

Oxychlor chlorine dioxide generators offer highly pure and efficient chlorine dioxide 
production, such as is required by the food industry - coupled with unrivalled levels of safety 
and security. Combined with Purojal DW, our stabilised chlorine dioxide product for use in 
lower volume sites, chlorine dioxide can now be used in industrial situations never before 
possible 

 
Whether sourced from an Oxychlor generation system, or Purojal DW stabilised chlorine 
dioxide, CET can offer a treatment system that will match your requirements. We can also 
tailor chlorine dioxide production systems to specific applications regardless of size and 
demand. There is little need for compromise due to the wide range of systems available 
from CET. 

 
The Oxychlor range covers chlorine dioxide production from above 10lb ( 4 - 5 kg ) per day. 
For smaller applications, CET can offer stabilised chlorine dioxide products. 

 
Whether sourced from an Oxychlor generation system, or Purojal DW stabilised chlorine 
dioxide, CET can offer a treatment system that will match your requirements 

 
A typical wall-mounted Oxychlor™ chlorine dioxide generation system 

 
The Oxychlor III Basic operates on the same principles as the Oxychlor III (see 

overleaf), with the same high levels of reliability and efficiency. Automatic timers 

are used for process control (pH control optional) Used in processes requiring up 

to 500 lb / day ClO2 output 
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An Introduction To PuroSan 

PuroSan - A NON-TOXIC, BROAD SPECTRUM STERILIZING SOLUTION WHICH 

PRODUCES COMPLETE STERILIZATION WITHIN 10 MINUTES. 
 

PuroSan should not be confused with presently available germicides or disinfectants that 
are not effective against spores or very often against very virulent strains of bacteria, 
including tubercular bacillus. PuroSan is a complete sterilant. 

 

PuroSan will kill, in only 30 seconds, organisms such as Pseudomonas, Clostridium 
botulinium & Hong Kong flu virus, as well as more common organisms such as 
Staphylococcus Streptococcus & Salmonella. The most resistant strains of fungi such as 
Trycophyton interdigitalae, are completely destroyed in 60 seconds. The most difficult 
organisms of all - the spore formers , such as Bacillus subtilis are destroyed in 10  minutes, 
this is 60 times faster than most chemical sterilants; yet the compound is safe enough to 
require no restrictions on non-food use. 

 
PuroSan is not only an effective sterilant for medical, surgical & dental instruments, but can 
also be used in the hospital environment to provide quick, positive sterilisation of all items 
used in isolation areas, and to decontaminate the isolation rooms themselves. Even the 
gas-gangrene Clostridium spore former will not survive PuroSan. Veterinary medicine will 
find it equally valuable for instruments, examining rooms & in operating rooms. 

 
PuroSan is as valuable to industry as to medicine. In the food processing industry, meat 
and poultry plants, sea-food processing operations, canneries and bottlers can now 
maintain a degree of sanitation never before possible. This Sanitiser has already proven 
itself against Botulism organisms and other food contaminants such as salmonella and 
staphylococci. PuroSan can also be used to  decontaminate breathing equipment and face 
masks to prevent cross-infection 

 

PuroSan can be easily formulated into consumer-based products, including wet-wipes, 
domestic disinfectants, sanitising & deodorising sprays, pet products and many more - for 
further information, please refer to CET’s Consumer Product Formulations booklet 
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An Introduction To Applications For CET 
Products In The Food Industry 
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Fruit & Vegetable Washing Treatments 
From CET... 

Purojal DW 
Prevents bacterial infection in chiller and wash water in processing plants 

and other food handling areas 

hlor 
Chlorine dioxide generators for large scale applications in the fruit and vegetable 

washing industry. Specifically designed for the high purity - high yield requirements of the 
food industry 

PuroSan 
Complete sanitiser and deodoriser for equipment and buildings. Helps to prevent 

bacterial infection in processing plants and other food handling areas 

 
 

 

Elective Fruit & Vegetable 
Washing Treatments 
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AN INTRODUCTION TO THE USE OF CHLORINE DIOXIDE IN THE 

FRUIT AND VEGETABLE PROCESS INDUSTRY 

Chlorine and other compounds have been used for many years in the fruit and vegetable process 

industries but are rapidly falling into disfavour because of either their ineffectiveness at acceptable  use 

levels or because of the environmental concerns arising from the disposal of waters containing in 

particular high residuals of chlorine and chlorinated by-products. 

 
Chlorine dioxide has for many years been known as the ideal replacement for chlorine and other 

chemicals used in the fruit and vegetable industry but technical problems arising from the production 

and dosing of chlorine dioxide on site have greatly limited its appeal. However these problems have 

now been overcome and chlorine dioxide can now be presented as a viable alternative to the systems 

currently in use. 

 
CET supply chlorine dioxide in a safe convenient form, either from our Oxychlor range of generators, or 

from Purojal DW - stabilised chlorine dioxide. By incorporating the use of chlorine dioxide in wash-water, 

with Aquashed - a deeper clean can be achieved, allowing the biocide to penetrate further into the cuticle, 

removing any potentially harmful bacteria harboured within. 

 
High bacterial and viral loadings within buildings and on equipment can also be a cause for concern , 

as a potential source of contamination of food products. By incorporating the use of PuroSan, surface 

sanitiser into your regular building maintenance regime, a complete sanitising effect can be achieved. 

 

Some of the advantages of using CET food hygiene treatments are outlined below: 

Chlorine Dioxide is a far more effective biocide 

Chlorine Dioxide is one of the most powerful biocides. 
 

When compared as a biocide chlorine dioxide would only rank second to ozone, which however cannot 

be used in many situations because of its inability to hold a residual. Chlorine dioxide can maintain a 

residual over long periods. In dirty water situations with short contact times a chlorine dioxide residual 

of 0.8ppm is required to maintain biological control. Chlorine, may have to be used at residuals in excess 

of 200ppm in many cases. 

Chlorine Dioxide requires much lower kill times than conventional biocides. 
 

When compared to free chlorine at a pH of 4.0 chlorine dioxide requires less than 10% of the contact 

time to achieve the same kill on a ppm to ppm basis. When compared to some other biocides such as 

monochloramines and quaternary ammonium compounds, chlorine dioxide will achieve a complete kill 

at 1ppm and 20 seconds of contact time compared to monochloramines 1ppm at 1 hour of contact time. 

Other conventional biocides such as formaldehyde, cocodiamine, sodium hypochlorite and phenolics 

require longer contact times and higher concentrations than either chlorine dioxide or free chlorine. The 

time required for a complete kill is of critical importance in many applications. Such applications would 

include spray washing of produce and CIP (clean in place) processes where there is little contact time 

as may well be the case where there are vertical or overhead fixtures. By shortening the exposure time 

required for sanitation it is also possible than down time can be  reduced. However the most practical 

application would be as the sanitiser of choice when disinfection processes are carried out during short 

break times during the normal working day - such as during mid-morning or afternoon breaks. By using 

a product with an enhanced "kill time" the sanitation process could be much improved. 
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Chlorine Dioxide is effective across a wide pH band (up to pH12). 

 
Chlorine Dioxide is not affected by pH as is chlorine. At pH 3.5, chlorine and chlorine dioxide perform at 

approximately equal levels. However, few processes operate at this level and as the pH rises the 

performance gap between chlorine dioxide and chlorine widens significantly. At a pH of around 8 

chlorine has become so ineffective that the contact times required for effective disinfection make its use 

almost impractical. If used in these conditions, the residuals required are so high that severe corrosion 

problems will result. 

 
ClO2 does not react with ammonia or ammonia containing compounds as does chlorine 

This is very important because of the time required for disinfection. Even though free chlorine is an 

excellent disinfectant, it often is tied up by nitrogenous compounds in its application in food plant use. 

As combined chlorine its effectiveness may be reduced by as much as 100 to 10,000 times with 

significantly increased contact times required for disinfection. Because chlorine dioxide does not 

significantly react with ammonia or amines its effectiveness is unhindered even in high concentrations 

of these compounds. This is an extremely important consideration when comparing the two 

disinfectants. Nearly all of the water and produce streams that need to have biological control and many 

food contact surfaces will have ammonia or organic nitrogen present. For example in a flume where the 

produce has only 15 minutes residence time and there is sufficient amines or ammonia to tie up the free 

chlorine, the chlorine treatment process cannot give a complete surface kill of the micro-organisms, 

EVEN THEORETICALLY. Such a situation will allow contamination of all down-stream processing 

equipment and even the final product itself. Chlorine dioxide because of its inherent non-reactivity 

towards ammonia or amines would still be able to maintain an effective residual for complete biological 

control in this situation. 

 
Chlorine Dioxide does not dissolve in water to form an acid and a salt as does chlorine. 

 
Chlorine dissolves in water to form both hypochlorous acid and hydrochloric acid. This results in the 

high levels of corrosion associated with the use of chlorine. As chlorine dioxide does not react in this 

manner its corrosiveness is much less than that of chlorine, and in addition the potential for corrosion is 

even further reduced by the fact that chlorine dioxide is used at much lower levels than chlorine. 

 
Chlorine Dioxide does not react with organics to form halogenated hydrocarbons. 

 
Because chlorine dioxide is less reactive towards hydrocarbons in general than is chlorine more chlorine 

dioxide residual is obtained from less dosage than is the case when chlorine is used. Chlorinated organic 

compounds have been shown to have the potential to create serious long term health hazards such as 

the production of Trihalomethanes. Chlorination of some organics such as phenols not only results in a 

more toxic end product such as chlorophenols but also can impart undesirable tastes and odours to the 

products being treated. Chlorine dioxide reacting via true oxidation rather than electrical substitution 

does not form these compounds. Specifically the effect of chlorine reaction with organics is seen in the 

fruit and vegetable industry by the problems created in maintaining a residual in heavily contaminated 

systems and the severe corrosion caused by the high levels which are required. The use of chlorine 

dioxide in chillier water is much more effective than the use of chlorine. Also in direct food contact 

situations the use of chlorine gives rise to the possibility of off tastes or odours being imparted to the 

products. 
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PuroSan provides powerful and safe surface sanitation 

In the food processing industry, meat and poultry plants, sea-food processing operations, 
canneries and bottlers can now maintain a degree of sanitation never before possible. 
PuroSan provides the ideal alternative to harsh disinfectant treatments commonly used in 
food plants. Based on the biocidal power of chlorine dioxide, PuroSan can be used as a 
hard surface sanitiser, or fogged into the atmosphere as part of a regular plant sanitation 
programme. As well as building and equipment sanitation, PuroSan can also be used to 
decontaminate breathing equipment and face masks to prevent cross-infection. PuroSan 
has been shown to be: 

 

• Bactericidal 

• Fungicidal 

• Sporicidal 

• Virucidal 

 
PuroSan has already proven itself against Botulism organisms and other food contaminants 
such as salmonella, staphylococcus, streptococcus and staphylococci. Even the most 
resistant strains of fungi such as Trycophyton interdigitalae, are completely destroyed in 60 
seconds. The most difficult organisms of all - the spore formers , such as Bacillus subtilis 
are destroyed in 10 minutes - 60 times faster than most chemical sterilants; yet the 
compound is safe enough to require no restrictions on use where not in direct contact with 
food 
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GENERAL USES FOR CHLORINE DIOXIDE 

IN FRUIT AND VEGETABLE PROCESS INDUSTRIES 

Disinfection of Process Water 

Chlorine Dioxide can be used to disinfect flume water, chillier water and hydrocooler water. The 
main objectives would be to improve product quality, lower product spoilage and reduce the 
biological load on post flume processing equipment. 

 

Disinfection of Bottle and Can Cooler Water 
 

As a direct replacement for chlorine. Product spilled by broken cans consumes large quantities 
of chlorine resulting in higher demand, more corrosion and problems disposing of highly 
chlorinated water containing high levels of chlorinated organics. Preservation of equipment may 
be the most noticeable effect of switching to chlorine dioxide. 

 

CIP and Sanitation 
 

Chlorine Dioxide can be used in many CIP and sanitation applications. Recent developments 
in application technology have made it more attractive to consider chlorine dioxide for some 
parts of the sanitation programme. The same advantages that chlorine dioxide has in other 
areas apply equally in CIP. 

 

Chlorine Dioxide for the Treatment of Evaporator Cooling Towers. 
 

In areas of very high organic load biological control of evaporator cooling towers is very difficult 
to achieve. Not only is it necessary for the cooling tower treatment to maintain optimum 
conditions within the tower but also it must reduce the possibilities of product contamination 
during blowback and eliminate the necessity for toxic discharges during clean down.  
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Case Studies And Examples Of Use 

 
 

A number of examples are given of the diverse and varied uses of CET products in the fruit 
and vegetable washing industry.  
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PUROJAL DW USED IN 
WASHING SALAD GREENS FOR PACKAGING 

 
A number of tests have been carried out to test the efficacy of Purojal DW when used in water 
to wash salad greens.  

 
Purojal DW was diluted to 10ppm Chlorine Dioxide (200ppm of Purojal DW). Salad Greens and 
Coleslaw were soaked in this solution for five minutes and then inserted into sealed cellophane 
bags. 

 
 

Bacterial Reduction on food after washing in this solution was:- 

 
Salad Greens Approx. 75% 
Coleslaw Approx. 95% 

 
Comparison with controls washed in untreated water show an extension of shelf life as follows:- 

 

Salad Greens 72 hours 
Coleslaw 48 hours 

 

This consequential shelf life extension presents another compelling argument for the use of 
chlorine dioxide in fruit and vegetable washing* 

 
 

* Purojal DW is supplied for use as a biocide, and is not sold as a food 
preservative 
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PUROJAL DW FOR STORAGE 
LIFE EXTENSION OF CUCUMBERS 

 
Moulds and other microorganisms grow rapidly on fresh picked cucumbers. Bulk handling 
procedures at processing plants calls for the use of wet tanks which provide for the ideal 
environment for the rapid growth of Moulds. Cucumbers are usually stored two to five days prior 
to treatment with brine and care must be taken to avoid their softening. Purojal DW, a formulated 
stabilised chlorine dioxide solution has found application to prolong the storage life of 
cucumbers in processing plants. 

 

Purojal DW is used to control the buildup of microorganisms in the wash and flume water used 
to wash various crops including tomatoes, peas, corn and potatoes. It has now found an 
application in the treatment of cucumbers prior to brining. 

 
Typical application is the addition of Purojal DW to the chilled water for hydrocooling. Application 
rates are between 50ppm and 100ppm of available chlorine dioxide. The life of the cucumbers 
may be increased from two to as much as ten days depending on condition and the residuals 
of chlorine dioxide maintained. 

 
The demand for chlorine dioxide in the water will be determined by the condition of the water 
(type and extent of impurities). Recycled water should be checked to determine the demand 
and then sufficient Purojal DW should be added to maintain a residual of between 50ppm and 
100ppm. 

 
 

* Purojal DW is supplied for use as a biocide, and is not sold as a food 
preservative 
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USES OF PUROJAL DW IN 
MUSHROOM PRODUCTION 

 
In 1984 experiments were conducted to examine the relationship of bacterial growth and quality 
deterioration in the storage of fresh mushrooms. In an extensive study he also examined the 
effects of various processing and storage parameters including temperature storage, washing 
and storage environment on changes in bacterial populations and mushroom quality, other 
research also looked at the effects of pre harvest sanitation and initial bacterial numbers on the 
quality deterioration of mushrooms. Other areas studied were the potential to control bacterial 
growth and quality deterioration of fresh washed mushrooms by manipulating process 
parameters and chemical agents in the wash process. 

 

Initial bacterial levels at harvest is an important factor in the deterioration of fresh mushrooms 
during storage as bacterial growth is a major factor in postharvest deterioration. In studies 
conducted jointly with Dr Dan Royce it was also shown that chlorine (at 200ppm calcium 
hypochlorite) and stabilised chlorine dioxide 2% (at 200ppm) when used in pre harvest watering 
reduced the incidence of bacterial blotch and bacterial populations at harvest and this lead to 
increased shelf life. There was also evidence that the stabilised chlorine dioxide could build up 
in the casing layers when it was used repeatedly for watering resulting in greater control of initial 
bacterial populations in later flushes of the crop. 

 
Post-Harvest Treatments to Improve Shelf Life of Mushrooms. Washed mushrooms 
generally deteriorate more quickly than unwashed mushrooms due to the increased water 
content that results in greater growth rate of spoilage bacteria. In his experiments Guthrie 
evaluated various antimicrobial compounds in his washing experiments. Stabilised Chlorine 
Dioxide (SCD) was shown to be very effective in controlling bacterial growth and colour 
deterioration when used at a level of 50ppm or higher (2% solution) with a two minute or longer 
wash period at about 12 C. SCD when used at a higher wash temperature (22 C) appeared to 
be more effective at controlling colour deterioration however with this treatment the mushrooms 
developed more quickly (as evidenced by cap opening). The use of SCD (100ppm) plus sodium 
hypochlorite (100ppm) and calcium chloride (0.05%) gave improved antibacterial effectiveness. 
Also the use of SCD and calcium chloride resulted in slower cap opening and firmer mushrooms 
during storage. Sodium chloride had no beneficial effect on either bacterial populations or colour 
when used in conjunction with SCD or sodium sulphite. In a two stage washing with SCD in the 
first wash and sodium sulphite in the second stage  the sulphite negated the effect of the SCD. 
A combination of SCD (50ppm), sodium erythorbate (0.1%) and calcium carbonate gave good 
results when mushrooms were stored  at 13 C.. 

 
The FDA permits the use of generated Chlorine Dioxide at 5ppm for the washing of mushrooms 
and Chlorine Dioxide. Chlorine Dioxide can be generated from Purojal DW by a process of 
activation. 
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USE OF PUROJAL DW TO MAINTAIN 
BACTERIA & SLIME FREE WATER IN POTATO 
STORAGE HUMIDIFICATION SYSTEMS 

 

 
Stabilized chlorine dioxide has proved to be a very valuable additive to the water used to 
humidify potato storages. It has prevented the build-up of bacteria and slime on the Equipment 
and has maintained the humidified air in an odour-free condition. It may also Reduce bacteria 
which might be spread through humidified ventilation air. 

 
Even though stabilized chlorine dioxide has not yet been registered in the UK for use on 
potatoes, it has been registered for use in potable water, ice cube machines, and to sanitize 
equipment to prevent the build-up of bacteria and slime. Consequently, commercial stores used 
chlorine dioxide to provide very pure water to their humidification equipment, and as a result 
found very little spread of rot throughout their potato piles during storage. 

 
Several similar commercial stores were filled with potatoes from the same farms; some of these 
stores were ventilated with humidified air which had been treated with Purojal DW while the 
other storage’s did not use treated water in their humidification systems. When the potatoes 
were removed from these stores, it was found that the tubers in the stores ventilated with air 
which had been humidified with water treated with stabilized chlorine dioxide were 90% free of 
certain rot lesions; whereas the potatoes taken from the stores ventilated with air where the 
humidification water had not been treated with stabilized chlorine dioxide were 95% infected 
with lesions. 

 

Many similar examples can be cited showing that treating the humidification water with 
Stabilized chlorine dioxide has resulted in a reduced odour and an apparent reduction In the 
spread of organisms throughout the storage 

 
It has been found that in order to maintain the humidification water in a bacteria and slime free 
condition, the chlorine dioxide must be applied to the water on a continuous basis - that is every 
time the ventilating fan and humidifier runs, stabilized chlorine dioxide should be added or 
contained in the water. Several commercial stores have reported decreases in the spread of rot 
and a reduction of odour when stabilized chlorine dioxide was continuously applied to the 
humidification water at a concentration of 20 to 40 ppm. 

 
*Complete report available on request 

*Subject to local and National regulations, always check before use 
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Storage Of Potatoes Using Humidification 
Systems And Purojal DW 

 

The objective is to create for the potato in storage an ambient of 100% relative Humidity and a 
temperature of just under 45oF. If the humidity is less than 100%, the Potatoes will suffer a 
weight loss, and if the temperature is greater than 45oF, potato Starch will be converted into 
sugar and the potatoes will turn dark. 

 
Potatoes in storage continue to metabolize. They respire, oxygen is taken in, and carbon dioxide 
given out - BTU is evolved. Air circulating over the potatoes will get slightly warmer, and as a 
result, the relative humidity will decline. As the relative humidity declines, moisture will be 
evaporated from the potatoes. 

 

Air entering the bottom of a pile of potatoes may have a relative humidity of 100%, but as it rises 
through the stack of potatoes, it's relative humidity will drop. Therefore, condensation of 
moisture on stored potatoes is very unlikely. 

 
Potatoes stored under ideal conditions may suffer a weight loss of 1% whereas, potatoes stored 
under less than ideal, conditions may suffer a weight loss of 12 - 17%. 

 

The system for storing potatoes consists of lateral pipes placed in parallel and spaced about 10 
feet apart. The pipes are placed on the floor of the building depending upon the height of the 
potatoes to be stored. The pipe has many 1" diameter holes to give an even distribution of air. 

 

The laterals are connected to a main plenum which is generally made out of concrete. An air 
blower circulates air through the plenum to the laterals and through the stored potatoes. 

 

A fine water spray containing 25 - 40ppm of Purojal DW brings the air to 100% relative humidity 
with a concentration of chlorine dioxide. 60 tonnes of potatoes will generally require 50 gallons 
per day of water containing Purojal DW. 
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CET LIMITED Technical Reports 

EXTENSION OF SHELF LIFE IN SALAD PRODUCTS 
THIS STUDY WAS CONDUCTED IN AN AMERICAN SUPERMARKET GROUP 

 
PROCEDURE: Produce was sprayed with either water only or with the test solution 
which was water into which had been metered 10 ppm of a 2% concentration of stabilized 
chlorine dioxide. Bacterial counts were obtained by swab testing. After treatment, samples were 
placed in the supermarket refrigerator (36oF) for 5 days followed by 1 day at room temperature. 

 
 

CONDITION OF SAMPLES IS INDICATED BELOW ON THE SCALE 1 - 10. 

(A) = CONTROL  (B) = CHLORINE DIOXIDE 

DAYS LETTUCE CELERY  CABBAGE 

a b a b a b 

1 5 1 1 1 1 1 

2 6 2 1 1 1 1 

3 7 3 4 4 1 1 

4 10 4 8 5 1 1 

5 5 9 5 2 2 

6 5 10 6 4 3 

 
1 = GOOD CONDITION 
3 = SALEABLE CONDITION 
7 = OUTER LEAVES REQUIRE REMOVAL 
8 = UNSALEABLE 

 
 

SUMMARY: An examination of swab cultures indicated an average reduction of 68% in 
bacterial counts. Shelf-life extension with only 10 ppm of 2% stabilised 
chlorine dioxide was an impressive 2 days. 
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CET LIMITED Technical Reports 

 
EXTENSION OF SHELF LIFE - SALAD PRODUCTS 

The study was conducted by a packer of prepared salad products in Saudi Arabia 

PROCEDURE: Produce is cut to size and is then mixed to provide various salad products 

which are packed in nylon bags and dipped in a rinse solution. After 
draining for several minute’s the produce is spin dried to remove excess 
moisture. The mixed produce is then finally bagged in quantities varying 
from 1 - 5 lbs weight and the bags sealed by double tying of the twisted 
neck of the bag. 

 
 

TEST: 2% stabilized chlorine dioxide (A) was compared with water only (B) and a 
sodium phosphate - citric acid product (C). The stabilized ClO2 was used 
at concentrations of 10, 14 & 19 ppm 

 
 

RESULTS: (A) Stabilized chlorine dioxide: All samples 
 

Produce maintained colour and remained odour free for the duration of the 
test, including one bag which was opened at 10 days for testing and 
subsequently resealed. 

 
(B) Water rinsed: 

 
Produce retained similar colour and general appearance through the first 
10 days. However, by the end of the 18 days of the test produce suffered 
definite loss of colour and quality. 

 
(C) Sodium phosphate - citric acid: 

 
After 3 days produce showed definite signs of colour degradation and quality loss and by 
seven days produce was considered unsaleable. 
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Hygiene Programs For Fish Processing And Transportation 
 

 
 

Purojal DW 
Prevents bacterial infection in fishing vessels, processing plants 

and other food handling areas 

 

PuroSan 
Complete sanitiser and deodoriser for equipment and buildings. Helps to prevent 

bacterial infection in food handling areas 

 
 
 
 

Biocidal Protection For 
Aquaculture And Fish 
Processing Industries 
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AN INTRODUCTION TO THE USE OF CHLORINE DIOXIDE IN THE 

FISH PROCESSING INDUSTRY 

 
The economic and safety issues concerned with storage and processing of fish have led to greater 

regulatory controls being imposed - the use of an effective biocide is, therefore essential. Chlorine 

dioxide has long been known to be a tremendously effective biocide, with a number of applications in 

the food industry. Previously, its application has been limited to on-site production with generators or 

other equipment. Now, by using Purojal DW, stabilised chlorine dioxide solution, all the biocidal 

properties of chlorine dioxide can be harnessed in areas where on-site generation is not possible or 

economic. 

 
Purojal DW may be used in all areas of fish production and processing - from storage in fishing boats 

and auctions to ice production and processing. CET also supply a range of products for use in 

aquaculture and fish and shellfish farming 

 

Applications For Purojal DW 

FISH AND PRAWN PROCESSING PLANTS 

 
Area Purojal DW Use Comments 

Hand Rinse 20 ppm Activated Change solution daily 

Foot Bath 200 ppm Activated Change solution daily 

Processing Room 200 ppm Activated Clean floor thoroughly then 
wash with Purojal DW 

Processing Room 200 ppm Activated Fog or spray before start of 
shift 

Equipment 200 ppm Activated Wash all surfaces then spray 
Purojal DW 

Coldrooms 200 - 400 ppm 
100 - 200 ppm 

When room is empty 
Weekly when in use 

Processing 20 - 30 ppm 
10 - 20 ppm 
10 ppm 
4 - 8 ppm 

above solutions may be used three or four times 

Initial wash of whole fish 
Rinse descaled / gutted fish 
Dipping fillets 
Prawn pre-cooling water 

Rinsing Plastic Packing Bags 8 ppm  

Ice Production 8 - 18 ppm Chilling fish / fillets during 
processing 

 
All the above are General Guidelines which are subject to local conditions and regulations which should be 

consulted before use. Disinfectants should only be used on surfaces or equipment that has been thoroughly 

cleaned.  
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LIVE FISH TRANSPORTATION 
 

Area Purojal DW Use Comments 
Tank Disinfection 40 - 80 ppm Activated Spray or fog thoroughly 

Transport of Fish 0.8 - 2 ppm In plastic bags filled with 
oxygen or in aerated tanks 

Disease Treatment 
During Holding 

4 - 8 ppm 
2 - 4 ppm 
0.5 - 1 ppm 

Freshwater Fish 
Marine Fish 
Prawns 

 
Bathe fish in treated water for 4-5 hours with 
aeration on. Introduce running water after 
bath. Repeat for 2-3 days until recovered 

 
 

ON BOARD FISHING VESSELS 

 
Area Purojal DW Use Comments 
Disinfection of Hold 200 ppm Activated Fog Thoroughly 

Deodorization of Hold 400 ppm Fog Thoroughly 

Dipping Fresh Caught Fish 15 - 20 ppm 5 - 10 minutes 
solution may be used 2-3 times 

Spray Fish / Prawns 15 - 20 ppm Spray after all debris has 
been removed 

Sorting, Grading & Rinsing 
Prawns 

8 - 15 ppm (maintain residual) Use 3 litres of treated water to 
1kg of prawns 

Prawn Transport 8 - 15 ppm In iced water used to 
transport fresh prawns 
change water every 2-3 days 

Ice Making 8 - 15 ppm Use treated ice for chilling fish 
and prawns 
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ICE PRODUCTION 
 

Purojal DW was first used for the treatment of ice for fishing boats in the USA in the mid-seventies. 

Valuable catches of prawns and scampi were being lost as a result of rapid deterioration after removal 

from the water. Purojal DW at up to 100ppm of product - 5 ppm of chlorine dioxide was added to the 

ice make-up water and excellent results were achieved. 

 
• Purojal DW improves taste and removes bad odour from poor quality water. 

• Untreated water will carry contaminants which may damage the products being iced. 

• Purojal DW purifies the water and provides a chlorine dioxide residual which helps to 

protect fresh foods. 

• Untreated water will encourage the growth of biofilm in the ice making machine. Biofilm 
multiplies bacterial population and also increases corrosion rates. 

• Purojal DW strips out biofilm and destroys its bacteria helping to reduce corrosion. 

• Impurities in untreated water lower the temperature at which the water will freeze so 

increasing the energy costs of ice production. 

• Pure water treated with Purojal DW reaches freezing point easier, saving money. 
 

In recent times the use of Purojal DW in the washing of fruit and vegetables, particularly in hot weather 

climates has continued to expand and subsequently so has the use of Purojal DW treated ice. The 

recent approval given by the US - FDA for the washing of poultry carcasses has demonstrated the 

effectiveness of chlorine dioxide as a biocide for food products and is leading to a rapid examination of 

other uses for this biocide. The effectiveness of the biocide over Listeria, Salmonella and a wide range 

of E. Coli and many other contaminants at low concentrations has hastened its introduction into ice 

making. Several large poultry and hog processors in Greece and Portugal are now using chlorine 

dioxide in ice water as is a cheese factory in Cyprus. 

 
Purojal DW is added unactivated to the ice make up water. When in use and the ice melts the treated 

water comes in direct contact with the produce and any bacteria present. In the case of fish the reduction 

of the bacteria is accelerated as in the presence of brine the rate of release of chlorine dioxide from the 

treated water is increased. As the chlorine dioxide is not all released at one time it is possible to treat 

the ice with higher levels of product than would normally be the case if using free chlorine dioxide. If 

the ice was treated with only free ClO2, there would be the possibility of food taint. 

 
A major problem associated with ice hygiene is that the inside of the manufacturing plant is extremely 

difficult to clean and there is a substantial build-up of biofilm inside the plant. This biofilm will harbour 

bacterial development which will subsequently contaminate the ice. Constant use of Purojal DW will 

keep the system free of biofilm. It is important that before any regular production run is started that the 

ice making plant is thoroughly sterilized with a shock dose of chlorine dioxide. If this is not done then 

the Purojal DW used to treat the process water will be used up cleaning the internals of the plant. In a 

number of cases it has been reported that the ice has been subsequently contaminated and discoloured 

by the stripping out of the biofilm. 

 
Pre - use sterilization is achieved by filling the plant with 1000ppm of Purojal DW (50ppm of available 

chlorine dioxide) and leaving for several hours or overnight if possible. The system must then be 

completely flushed out before manufacturing commences. If activated Purojal DW is used then a 

thorough sanitation will be achieved in one to two hours 
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Purojal DW 
Application Methods 

 
Sanitation of Processing Rooms Cold rooms and Equipment 

 
To prevent bacterial contamination and to improve the keeping quality of seafood. 

 
1.1 Sanitation of Processing Rooms 

 
Methods of Application: 

 
Clean floor to remove grease and dirt. Dilute Purojal DW 2% with clean water to around 200 
ppm. Fog floor, walls and room space with this diluted Purojal DW 2% solution. Always fog more 
intensively at comers and drains of the floor. One litre of the diluted Purojal DW solution will 
cover 8- 10 m2 floor area or around 20 m3 room space. 

 

1.2 Sanitation of Equipment Surfaces 
 

Methods of Application: 
 

Clean floor to remove grease and dirt. Dilute Purojal DW with clean water to around 200 ppm. 
Fog or spray the equipment surfaces with this diluted Purojal DW solution. ensuring that all 
surfaces have been adequately wetted. Leave for 15-30 minutes for Purojal DW to react. 
Thereafter, use a clean cloth or kitchen to towel to wipe dry the equipment surfaces before using 
again. 

 

After cleaning with water to remove dirt, fog or spray, the prawns sorting table surfaces with 
200 ppm Purojal DW solution. Leave for 15-30 minutes for Purojal DW 2 to react; thereafter, 
use the table for sorting/grading prawns again, without additional rinsing with water. 

 
1.3 Sanitation/Deodorization of Cold rooms (Freezers & Chillers) 

 
Methods of Application: 

 
(a) Emptied Cold room 

 
Clean the cold room to retrieve ice, grease and dirt. Dilute Purojal DW2% with clean water to 
around 1000 ppm. Fog this diluted Purojal DW solution to the inside of the cold room until a 
relatively thick mist is formed; fog more intensively to comers of the cold room. Close the door 
and leave Purojal DW to react for 30-45 minutes. Then operate the empty cold room for 1-2 
hours before stocking with prawns. 

 
(b) Cold room Stored with Seafood 

 
Fog inside area of the coldroom with 20-25 ppm Purojal DW 2% solution (one part of Purojal 
DW 2 solution to 1000-800 parts of water). Switch off the motor and compressor during fogging. 
Fog until a 
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relatively thick mist is formed inside the cold room. Then leave the cold room closed for 10-15 
minutes before operating again 

 
2 Hand Rinse and Foot Bath 

 
Purpose/Objectives: To prevent bacterial contamination from workers. 

 
2.1 Hand Rinse 

 

Activate Purojal DW2% with citric acid. Dilute the activated Purojal DW with clean water to 
around 50-75 ppm in a plastic basin or a small fibreglass tank. Place this hand rinse solution 
under shade for the workers to rinse their hands periodically during sorting/grading of prawns. 
Change the solution daily 

 
2.2 Foot Bath 

 

Activate Purojal DW 2% with citric acid. Dilute the activated Purojal DW with clean water to 500-
750 ppm in a foot bath basin at the entrance to the processing room under shade. Workers 
should dip their fleet or boots before entering the processing room. Change the that bath 
solution after using consecutively for two days. 

 

3 Application in Prawn Processing Procedures 
 

3.1 Initial Washing of Prawns (whole) 
 

After receiving from the suppliers, wash prawns in 75-100 ppm Purojal DW 2 (one part of Purojal 
DW 2 to 267-200 parts of water) for 10-15 minutes or longer. Wash around one kg prawns in 3 
litres of water containing Purojal DW 2 at one washing. Check the residual concentration of 
Purojal DW 2 in the washing water and top up to 75-100 ppm again by adding more Purojal DW 
2 
after each washing of prawns. Use the same water for washing prawns repeatedly for 4-5 times 
before discarding. Alternatively, after each washing of prawn, add around 125 cc- of Purojal DW 
2 per 100 Litres of water in the washing tank before washing the next batch of prawns. 

 

3.2 During Sorting and Grading of Prawns 
 

Add Purojal DW 2 to the water in the sorting containers to around 25-30 ppm. Place the sorted 
prawns to these containers as normally practised. Discard the used water and prepare new 
water containing Purojal DW 2 at 25-30 ppm again for use in holding the sorted prawns. 

 
3.3 Rinsing Processed Prawns 

 
After prawns have been sorted/graded and are ready to be placed in pans, rinse them in water 
containing Purojal DW 2 (25 -30 ppm). Rinsing ratio = 1 kg prawns in 3 litres of water. Check 
the residual concentration of Purojal DW 2 in the rinsing water and top up to 25-30 ppm after 
each rinsing of prawns. Use the same water repeatedly for 4-5 times before discarding. 
Alternatively, add around 50 cc Purojal DW 2 to the rinsing it water after each rinsing of prawns 
and before rinsing the next batch of prawns. 
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3.4 Pre-cooling Water 
 

Add Purojal DW 2 to pre-cooling water to around 10 ppm. Dip the whole pan, containing sorted 
prawns arranged in rows, in the pre-cooling water before freezing. Add around 10 cc of Purojal 
DW 2 to each 100 litres of the pre-cooling water after two dippings of prawns. Use the same 
water repeatedly for 5-6 dippings before discarding. 

3.5 Glazing Water 
 

Add Purojal DW1 to the glazing water to around 1 ppm. Dip the frozen blocks of prawns in the 
glazing water, Add around 5 cc of Purojal DW 2 to each 100 litres of pre-cooling water after two  
times of glazing prawns. Use the same water repeatedly for 5-6 times of glazing before 
discarding. 

Application in Fish Filleting Procedures 
 

4.I. Rinsing of Descaled/Gutted Fish 

After the scales have been have taken off and the fish gutted, wash the fish with clean water to 
remove dirt, detached scales and blood/body fluid. Then rinse them in water containing 75- 100 
ppm Purojal DW 2. Rinse around 1 kg fish in 3 litres of water at one time of rinsing. Top up the 
concentration by adding around 150 cc Purojal DW 2 to each 100 litres of water after each 
rinsing of the fish. Use the same water repeatedly for 4-5 times before discarding. 

 
4.2 Dipping of Fish Fillets 

Add Purojal DW 2 to water iii a container to around 25-30 ppm. Dip fish fillets in this container 
at a dipping ratio of 1 kg fish fillets to 3 litres of water, Top up the concentration by adding 
around 30 cc Aqua -Plus 2 to each 100 litres of water after each rinsing of fish fillets. Use the 
same water repeatedly, for 4-5 times before discarding. 

 
4.3. Rinsing of Plastic Bags to be used for Packing Fish Fillets 

Add Purojal DW 2 to water in a container to around 10 ppm. Rinse the plastic bags in this 
container before the bags are used for packing the fish fillets. Use the water to rinse around 
300 bags per 20 litres of water containing Purojal DW 

 

5 Adding to Water for Ice Making 

Purojal DW 2 can be used to add to the water for making ice. It will help to improve ice quality 
and if Purojal DW 2 treated ice is used for chilling fish and prawns, it will help to maintain their 
freshness and extend their shelf lives. 

 
Add Purojal DW 2 to the water to around 30-50 ppm, use this Purojal DW 2 treated water for 
making ice,. The treated ice could be used for chilling fish and prawns, adding to pre-cooling 
and glazing waters, to prawns or fish washing waters. 

 
6 Adding to Process Water 

An auto-injector could be used to dose Purojal DW 2 to the process water. Adjust the feeding 
rate of the injector to attain concentrations around 30-50 ppm Purojal DW 2 in the process 
water. Use this 



29  

water for washing and cleaning fish and prawns, for rinsing the prawns sorting or fish filleting 
tables, for hand rinsing etc. 



30  

CET LIMITED Technical Reports 

 
 
 

Elimination of E. Coli In Fishing Boats 

 
 
 

Swap samples taken at various locations in the hold of a large commercial fishing boat which 
was highly contaminated showed coliform presence in the following amount: 

 

 

Area Coliform Count 

Floor 3,300 
Wall 120 
Cross Bar Under Surface 2,400 
Section Boards 480 

 
 
 

 

A solution was prepared containing 25 % Purojal DW and 75 % water. This was acidified with 
dilute hydrochloric acid (50%) by the addition of 2 oz to one gallon of the dilute Purojal DW 
solution. 

 
The hold was then fogged with this acidified solution by use of a commercial fogger, and 
additional swab tests were taken. 

 
 

IN ALL CASES THE E. COLIFORM TESTS AFTER FOGGING SHOWED NEGATIVE. THE 
COLIFORM TESTS WERE MADE ON VIOLET RED EXTRACT AGAR PLATES. 
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The Complete Food Plant Hygiene System 
 

Purojal 
DW  

Cleans, Disinfects & Deodorises All Food 

Handling Areas & Machinery 
 
 

 

 
 
 

GOOD QUALITY WATER 

Essential for bacterial control and prevention of cross- 
contamination 

CLEAN WORKING ENVIRONMENT 

Clean buildings, equipment and utensils are essential 
to the provision of safe food products 
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     Purojal DW Applications in Poultry 

Processing 

 
 

 
Technical Data And Case Studies 
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Purojal DW and its active ingredient, Chlorine Dioxide (ClO2) are both approved for use in water 
treatment and food production processes 

 
Purojal DW is safe, easy and economical to use and can be dosed into any system using 
conventional equipment via spray washes or chillier tanks. Dosing rates are normally as low 
20mg/l to 40mg/l although these will have to be increased where single wash or chill tanks are 
used. 
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Purojal DW Applications in Poultry Processing 

 
POULTRY CARCASS WASHING 

 
The carcass washing and evisceration process is often highlighted as the source of a great 
number of cases of cross-contamination and infection. The use of water in these processes, 
which washes bacteria from the carcass enables any bacteria to be transmitted and spread 
around all carcasses being processed. Even frequent water changes will not solve the problem, 
as the material is quickly recontaminated. Chlorine is often used as a treatment for wash-water 
in such circumstances, although there are frequent problems with taste-tainting and unpleasant 
working environments at high levels. 

 
By using chlorine dioxide as the biocide in wash-water, sourced either from an Oxychlor™ 

generator,  or  Purojal DW®    Stabilised  Chlorine  Dioxide  -  a  more  powerful  biocide  is  obtained,  
with highly effective bactericidal and virucidal properties. Put simply, chlorine dioxide provides 
the most effective biocidal control available in the food industry at an economic cost. This allows 
the producer to show “best endeavours” in preventing bacterial infection, and the extension of 
shelf life of several of the finished products* 

 

Successful use of Purojal DW and Chlorine Dioxide is well documented: 
 

Thiessen, Usborne and Orr reported that Salmonella could be eliminated from large spin chill 
tanks treated with 1.39mg/l of chlorine dioxide. Significantly, it was also found that Extension of 
shelf-life was achieved with treatment levels of 1.33mg/l and above. 

 

The Journal of Food production reported work demonstrating the elimination of Salmonella 
from turkey carcasses by the use of slow-release chlorine dioxide. 

 

H.S. Lillard (USDA) demonstrated that Chlorine Dioxide was seven times more powerful than 
Chlorine when used in poultry processing water. High levels of Chlorine cannot always be held 
in the pH solutions available and high concentrations of chlorine will give rise to severe corrosion 
problems. 

 

Work in South Africa showed dramatic reductions in salmonella on chicken carcasses, 
contamination rates of 32% were reduced to less than 5% when 50mg/l of chlorine was replaced 
with between 2mg and 3mg/l of chlorine dioxide in a combined wash and chill tank. 

 
It should be noted that in order to maintain the improved quality achieved it is essential to ensure 
that when the product is subsequently "iced" that the process water used for ice manufacture is 
also treated with Purojal DW. 

 
* Shown Through Various Field Trials - Purojal DW Is Not Sold Or Approved As A Food 
Preservative 
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     Purojal DW 
Test Data 

 
EFFECT OF Purojal DW ON 
BACTERIAL LEVELS OF WHOLE CHICKEN CARCASSES 

 
Results expressed in hours detection time. The greater the hours, the lower the 

bacterial levels. There was no evidence of any slime, discoloration or off odours on 

any carcass. 

 

 
Untreated Chlorine Purojal 

DW 

 

Total coliform Total Colifor 
m 

Total coliform 

Day 4 

 

 
Mean 

4,2 
4,0 

4,7 
5,0 

4,1 
4,0 

5,5 
6,4 

7,1 
5,2 

12,2 
7,6 

4,1 4,9 4,1 6,0 6,2 9,9 

Day 5 

 

 
Mean 

3,2 
4,2 

4,7 
6,4 

3,2 
4,2 

4,6 
6,1 

4,2 
4,4 

14,7 
6,3 

3,7 5,6 3,7 5,4 4,3 10,5 

Day 6 

 

 
Mean 

3,6 
3,9 

6,3 
5,4 

3,0 
3,8 

2,3 
2,2 

5,4 
5,1 

8,2 
7,5 

3,8 5,9 3,4 2,3 5,3 7,9 

Day 7 

 

 
Mean 

2,1 
2,7 

2,5 
2,7 

3,0 
2,6 

2,6 
2,0 

5,2 
5,7 

4,8 
10,1 

2,4 2,6 2,8 2,3 5,5 7,5 

Day 8 

 

 
Mean 

1,1 
1,2 

3,9 
3,9 

2,1 
1,8 

2,4 
3,4 

4,1 
3,7 

7,9 
3,9 

1,2 3,9 2,0 2,9 3,9 5,4 

 

Conclusions 

It appeared that the Purojal DW group yielded the best detection times, and 
hence the lowest bacterial levels. The shelf life of all groups was acceptable 
up to day 8. 
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Purojal DW 
Test Data 

 

 
EXTENSION OF SHELF-LIFE OF FRESH CHICKEN 

 

 
PUROJAL DW is a superb product with which to extend the shelf-life of fresh chicken. 
By treating the chill or final wash water with PUROJAL DW at between 20- 40ppm-extensive 
inhibition of microbial re-growth in the water can be obtained thereby extending shelf life of 
the product. 

 

TEST PROCEDURE 
 

Add 15ml of PUROJAL DW 5% to 35 litres of water. Soak a number of birds in the solution 
ensuring that all the birds are covered. After 15-20 minutes (depending on normal chill times) 
remove birds, (ensure hands are clean), place in cold store along with untreated controls 
and test shelf life at 3-5 and 7 days. 
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Purojal DW 
Test Data 

 
Use Of Chlorine Dioxide In Poultry Scald Tanks 
ClO2 vs Salmonella 

 
 
 

Following promising results in previous trials at 200ppm, using Purojal DW as the chlorine 
dioxide source, the following extended trial was set up. Samples were taken after 15mins 
exposure under the conditions described and tested for TVC and presence of salmonella in 
50ml. As expected, the largest reductions in TVC were found with the higher levels of chlorine 
dioxide. also, salmonella was isolated only once at 50ppm and above 

 

 

Time Control 10ppm ClO2 50 ppm ClO2 200 ppm ClO2 

TVC 

/ml 

Salm 

/50ml 

TVC 

/ml 

% 

Fall 

Salm 

/50ml 

TVC 

/ml 

% 

Fall 

Salm 

/50ml 

TVC 

/ml 

% 

Fall 

Salm 

/50ml 

6.00 2,6E+06 +ve 2,0E+05 92.308 ND 3,0E+01 99.999 ND 8,0E+01 99.997 ND 

8.00 4,4E+05 +ve 2,9E+05 34.081 +ve 2,5E+04 94.318 ND 3,0E+01 99.993 ND 

10.00 1,0E+06 +ve 3,9E+05 61.000 +ve 1,4E+03 99.860 ND 7,0E+01 99.993 ND 

12.00 2,7E+05 +ve 2,8E+05 -3.704 +ve 2,3E+05 14.815 ND 1,4E+04 94.815 ND 

16.00 1,4E+05 ND 5,4E+03 96.143 +ve 1,2E+02 99.914 ND 1,0E+01 99.993 ND 

18.00 4,7E+05 +ve 2,7E+05 42.583 +ve 3,2E+05 31.915 +ve 1,1E+02 99.997 ND 

20.00 3,7E+05 +ve 1,7E+05 54.084 +ve 3,1E+04 91.622 ND 6,0E+01 99.984 ND 

 

 
ADAPTED FROM TESTS CARRIED OUT BY A MAJOR POULTRY PROCESSOR 

ND = Not Detected 

 

These results show the powerful salmonella control properties of chlorine dioxide 
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Purojal DW 
Test Data 

Chiller Water Disinfection Using Chlorine Dioxide 

Chlorine dioxide (ClO2) has been approved by the FDA as a secondary direct food additive 
permitted in food for human consumption. The approval allows the use of 3 ppm residual 
chlorine dioxide as an antimicrobial agent in process water contacting whole fresh poultry 
carcasses. 

Production of edible poultry has been plagued by contamination of the saleable carcasses with 
various micro-organisms, the most serious of which is Salmonella. Other undesirable 
organisms, which also could cause adverse reactions in the digestive systems of humans are 
E. colt, Coliforms, Campylobacter. Contamination occurs when the carcasses are eviscerated 
and immediately washed in chilled water to cool the carcasses and remove any waste products. 
Breaks in the intestines of the birds causes the microbial contamination of the  water, which if 
not disinfected causes contamination of all the carcasses. Present practice calls for the use of 
up to 50 ppm free Cl2 to disinfect the poultry. Disinfection at chiller water temperatures is much 
more difficult than at room temperature and requires high contact time and/or high 
concentrations. However, even at this high level, there are some carcasses that are not 
completely disinfected and an outbreak of Salmonella contamination occurs among consumers. 
At these high levels in the presence of high organic loading Cl2 treatment forms large amounts 
of carcinogenic trihalomethanes in the water. 

REGULATORY SITUATION 

Chlorine dioxide is now approved by the FDA for disinfection of poultry chiller water at a level 
of 3 ppm residual ClO2 under regulation 21 CFR Part 173.69. 

ADVANTAGES OF ClO2 FOR CHILLER WATER DISINFECTION 

1) Chlorine dioxide has been shown to be 4-7 times more effective than chlorine in killing the 
Salmonella and other carcass contaminants with no compromise of bactericidal effects. This 
is possible, since chlorine dioxide has 2.6 times the oxidising power of chlorine. 

EFFECT ON BROILER CARCASSES AND WATER OF TREATING CHILLER WATER WITH ClO2) 
 

Aerobic Counts, PM Salmonella 

 
Mean  
log10/ml water 

Mean log10/g 
carcasses 

+ve / Total 
Water 

+ve / Total 
chilled carcasses 

Mean Shelf 
Life / Days 

Untreated 3.41 4.83 6/25 8/56 20.5 

34 ppm Cl2 2.72 3.97 0/44 2/44 32.3 

5ppm ClO2 2.89 3.88 0/48 1/96 27.3 

20ppm Cl2 3.02 3.75 9/52 1/52 28.2 

3ppm ClO2 2.95 3.72 12/48 1/48 35.0 
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It was noted in the above study that contamination levels of the chiller water was higher in the 
afternoon than the morning, probably due to increased contamination with the length of use of 
the chiller. 

In another study, Thiessen et al (2) investigated chlorine dioxide for its efficiency in disinfecting 
poultry carcasses in chiller water. The study was conducted in a commercial (15,000 birds/hr) 
slaughter house with a 6 meter long prechiller and a 15 meter paddle chiller with makeup water 
at 0.2 to 0.4 litre per carcass. Residence time was 20 minutes in the prechiller and 40 minutes 
in the chiller to give a carcass temperature less than 4EC. The data is presented below 

SALMONELLA AND COLlFORMS ISOLATED IN CHILL WATER SAMPLES BY 
 

Actual ClO2 Level 
mg/l 

Salmonella Prevalence 
no +ve / no tested 

Coliform Count 
mean log10 

0 8/10 3.14 

0.49 0/2 1.70 

0.51 2/2 1.46 

0.86 2/2 1.15 

1.33 0/2 0 

1.39 0/2 0 
(1) 

Thiessen GP, Usbome W.R. and ORR H.L. Poultry Science (63) 647-653(1984) 

 
2) Shelf life of the carcasses was significantly improved and nearly equivalent by disinfection 

either with 20-34 ppm Cl2 or 3-5 ppm ClO2. 
3) The chemistry of ClO2 is different than chlorine. Its action on organic material is oxidative 

with little or no tendency to chlorinate organic compounds. Reactions of chlorine disinfection 
are chlorination of organic compounds with formation of undesirable (carcinogenic) 
trihalomethanes and chloroform. 

4) Due to the lower concentration of ClO2, corrosion is greatly reduced. 
5) ClO2 is effective over a wide pH range in contrast to Cl2 which is 80 times less 

effective at basic pH's. 
6) No detectable ClO2 residuals or its oxidative by-products remain on the carcass. 
7) Any low level non-detectable ClO2 by-products remaining on the carcass will be converted 

to low levels of sodium chloride (table salt) during cooking. 
8) No evidence of mutagenic activity noticed. 
9) No increase in thiobarbituric acid values compared to tap water. 

10) No oxidation of sensitive fatty acids compared to tap water. 
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Purojal DW 
Test Data 

The Use of Slow Release Stabilised Chlorine Dioxide 
for Salmonella Control on Turkey Carcasses 

 

The work was performed in a turkey processing plant in the North-eastern United States. Only 
hens were used. The birds were slaughtered at 16 weeks of age. Cryovac plastic bags,  61x37 
cm (Cryovac Division, W.R. Grace and Co. Duncan SC) were used for sampling. The 
experiment was performed twice. 

 

Carcasses of the same flock were randomly selected after evisceration and before rinsing. 
Seven groups with 20 carcasses each were formed and assigned to groups A through to G. 
Group A was the control. 

 
The carcasses of group B were hung on the shackles of the processing line and spray rinsed 
with 20 ppm chlorine for 10 seconds. The cavity of the birds was spread manually. Each carcass 
was treated separately. The turkeys were then placed in plastic bags. 

 
The carcasses of group C were treated as those in group B but were chilled together in a 
stainless steel tank with 2 ppm chlorinated water and just enough flaked ice to cover the 
carcasses. After 4 hours of chilling the tank was drained and the carcasses individually bagged. 

 
The carcasses of group D were treated as those in group B but were chilled together in a 
stainless steel tank with SRCD. After 4 hours of chilling the tank was drained and the carcasses 
individually bagged. 

 
The carcasses of group E were dip-rinsed in SRCD for 20 sec using the same solution for up 
to 3 carcasses. The carcasses were individually bagged. 

 
The carcasses of group F were treated as those in group E but were chilled together in a 
stainless steel tank with 2 ppm chlorinated water and flaked ice for 4 hours. The tank was 
drained and the carcasses individually bagged. 

 
The carcasses of group G were treated as those in group E but were chilled together in a 
stainless steel tank with SRCD and flaked ice. After 4 hours of chilling the tank was 
drained and the carcasses individually bagged. 

 
Sampling was done by rinsing the bagged carcasses with 500 ml of sterile distilled water,  then 
manually shaking for 1 minutes. The rinse water was collected in 500 ml Erlenmeyer flasks (13). 
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RESULTS 
 

The incidence of Salmonellae found in the control and treatment groups can be found in  Table 
1. Rinsing reduced the incidence of Salmonellae contamination considerably. Spray rinsing with 
20 ppm chlorinated water significantly reduced (p<o.025) the incidence of Salmonellae from 
eviscerated turkey carcasses. Salmonellae were eliminated when the carcasses were rinsed 
with SRCD. 

 
Results from group C were not statistically different from those of group B. Therefore, chilling 
with water and flaked ice did not increase the incidence of Salmonellae on contaminated 
carcasses rinsed with 20 ppm chlorinated water. 

 
TABLE 1. Salmonellae incidence on poultry carcasses as affected by use of 

SRCD during rinsing and chilling 
 

Treatment % Incidence in sampling 
1 2 Grouping 

 
A Control 75 65 a 
B Rinse Cl only 10 20 b 
C Rinse Cl and chill in water 25 25 b 
D Rinse Cl and chill SRCD 0 0 c 
E Rinse SRCD only 2 0 0 c 
F Rinse SRCD2 and chill in water 10 0 c 
G Rinse SRCD2 and chill SRCD3 0 0 c 

 
 

1 Based on the average of Samplings 1 and 2. Groups with different 
letter are statistically different with (P<0.01) 

2 SRCD = rinsing with slow releasing chlorine dioxide 
3 SRCD = rinsing with slow releasing chlorine dioxide 

 
Results from group F were not statistically different from those of group E, therefore, chilling 
with water and ice did not cause cross-contamination of carcasses rinsed with SRCD. 
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DISCUSSION 
 

Two particular flocks analysed after evisceration had a high incidence of Salmonellae. However, 
this high incidence does not represent the degree of contamination of carcasses or products 
reaching the consumer. 

 
TABLE 3. Salmonellae serotypes found 

 
Sampling Serotype Percent of isolates 

 
1 S. schwarzengrund  63% 

 S. bredeney  17% 
 S. lille 8%  

 S. kentucky  4% 
 S. reading  4% 
 S. typhimurium  4% 

 
TOTAL  100% 

 
2 S. agona 59% 

S. orion 27% 
S. reading 14% 

 
TOTAL  100% 

 
The reduction of the incidence of Salmonellae achieved by rinsing with chlorinated water (the 
commercial in-plant system) emphasises the importance of this step during processing. 
Although this reduction was considerable, the results obtained by any of the SRCD  treatments 
wherein Salmonellae were eliminated surpassed those obtained by the in-plant chlorination 
treatments. 

 
The elimination of recoverable Salmonellae from turkey carcasses by rinsing with 
SRCD might be questioned when observing the 10% incidence found during the first  sampling 
of group F. The discrepancy could have been due to the contamination of the carcasses from 
the environment or from water or ice used during chilling. 

 
The results from the groups treated with the in-plant chlorination system lead to the  conclusion 
hat chilling with water and ice did not produce Salmonellae cross contamination  on turkey 
carcasses. 
A single source for the contamination during production might have contributed to the 
appearance of Salmonella schwarzengrund and Salmonella agona as predominant serotypes 
in samplings 1 and 2 respectively. 

 

Even when bleaching of the skin occurred on the SRCD treated carcasses, the appearance 
was not unappealing. 
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Purojal DW 
Test Data 

Purojal DW™ and Chlorine 
Dioxide for Industrial Odour 
Control 

 

Chlorine dioxide, a powerful oxidant, is being used very effectively to control noxious, irritating 
or pungent odours from numerous processing, waste or air quality control applications where 

air scrubbers are in use. 

 

 
• The powerful properties of chlorine dioxide make it more effective and less costly than 

chlorine, hypochlorite, peroxide, permanganate or ozone. 
 

• Chlorine dioxide remains a dissolved gas, allowing it to maintain 100 % activity when 
applied to scrubbing applications 

 

• Chlorine dioxide is effective over a wide pH range, providing complete control where 
incoming components may vary 

 

• Purojal DW (Stabilised chlorine dioxide) selectively reacts with hydrogen sulphide, organic 
sulphurs, organic amines, petroleum distillates, synthetic fragrances and artificial flavours, 
making its use highly cost effective 

 

• Chlorine dioxide reacts oxidises instantaneously to provide rapid control of odours 

 

• Chlorine dioxide, at recommended use levels, does not emit harmful by-products to the 
atmosphere. Chlorine dioxide oxidises odours, and does not chlorinate 

 

• These features insure fast, efficient control for many odour producing systems. 
 

• Additional benefits include the improvement of cleanliness and efficiency of your Scrubber 
system and removal of current harmful or dangerous chemical compounds. 
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ANTHIUM DIOXCIDE 
Test Data 

 
EPA 

EPA (USA) Reg. No 9150-2 E.S.T. No 9150-RI-01. 
FDA (USA) FDA 1 CFR 178 1010 

1 EPA  bactericidal  and  fungicidal  approval  for  hard   non   porous   surfaces  in  hospitals, 
laboratories and medical environments. 
2 EPA bactericidal and fungicidal approval for instruments in hospital and dental 

environments. (Pending) 
3 EPA bactericidal approval as a dental pumice disinfectant. (Pending) 
4 EPA approval for a terminal sanitising rinse for food contact surfaces in food 

processing plants, such  as  poultry,  fish,  meat and  in restaurants, dairies,  bottling 
plants and breweries. 

5 EPA approval for disinfectant of environmental surfaces such as floors, walls and 
ceilings in food processing plants, such as poultry, fish, meat, and in restaurants, 
dairies, bottling plants and breweries. 

6 EPA approval for a sanitising rinse of uncut, unpeeled fruits and vegetables, at 5 ppm 
followed by a potable tap water rinse. 

7 EPA approval for disinfectant of water systems found aboard aircraft, boats, mobile vehicles, 
off-shore drilling rigs, etc. 

8 EPA approval for treatment of stored potable water, at 5 ppm, for drinking water. 
9 EPA approval for general disinfection and deodorization of animal confinement 

buildings, such as poultry, swine, barns and kennels. 
10 EPA approval for the disinfectant and deodorization of ventilation systems and air 

conditioning duct work. 

USDA 

1 P-1 approval for bacterial and mould control in  federally inspected meat and  poultry 
processing plants for environmental surfaces. 
2 D-2 approval as terminal sanitising rinse not requiring a water flush, on all food 
contact surfaces in food processing plant. 

FDA approval for poultry carcass washing 
Purojal DW was approved by the Drinking Water Inspectorate (UK) on the 20th December  
1989 for inclusion in "the list of  substances,  products  and  processes approved under 
Regulations 25 & 26 for use in connection  with  the  supply of water for  drinking, 
washing, cooking or food production purposes". 
Various approvals are in place within most parts of the world for applications similar to those 
listed above - please contact CET for details 

 

NOTE:- The above approvals do not apply only to Anthium Dioxcide but to a range of other products. 
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Purojal DW 
Technical References 

 

CHLORINE DIOXIDE ON MEAT 
AND POULTRY PRODUCTS 

 

Chlorine is the most widely used biocide in food processing. A number of studies have been 
carried out to examine Chlorine Dioxide as an alternative to Chlorine. 

 

H.S. Lillard (USDA, Athens Georgia) demonstrated that seven times as much chlorine as 
chlorine dioxide was required for equivalent bactericidal effect in poultry processing water. High 
levels of chlorine cannot always be held in the pH solutions available and high chlorine use 
rates give rise to severe corrosion problems. Ref. 1594 - Journal of Food Science Vol. 44 
(1979). 

 

Thiessen Osborne & Orr (Guelph University) demonstrated that 1.39mg/l added to the water of 
a large spin chillier in a poultry processing plant reduced bacterial counts to where no 
salmonellae could be isolated from either the chill water or the chilled broiler carcasses. Sensory 
panelists reported no off flavours. Ref. Poultry Science 63. 647-653. 1984. 

 
Emswiler, Kotula & Rough (Meat Science Labs, USDA, Maryland) compared the bactericidal 
effectiveness of three Chlorine sources used in beef carcass washing. Concentrations from 
50ppm to 400ppm of (1) Biocidal Electrolytic Sanitize (Sodium Hypochlorite) (2) Calcium 
Hypochlorite and (3) a 2% solution of Stabilized Chlorine Dioxide (SCD) were added to the wash 
water which was maintained at pH 6.5, Although (as would be expected) the SCD was not as 
effective within the first hour this product at 50ppm and at 400ppm was the most effective after 
24 hours. The authors suggest that experimental error may be the reason why the SCD was 
more effective at 50ppm than at 100 or 200ppm. Ref. Journal of Animal  Science Vol. 42 No 6 
1976). 

 
A recent report in the Journal of Food Production Vol. 53 June '90 highlights the greater 
effectiveness of a slow-release chlorine dioxide product over chlorine (20ppm) in eliminating 
salmonellae incidence in hen turkey carcasses. 

 
Dr. Abdul Salam Babji et al (Uni. Kebangsaan, Malaysia.) have shown reduction in microbial 
counts on poultry meat and an extension to shelf life when SCD. solutions have been used. 

 
Stabilized Chlorine Dioxide (Purojal DW) can be used either as an a source for the production 
in situ of chlorine dioxide solutions and in this way provide an immediate powerful biocidal 
action. Purojal DW can also be used as an end treatment in its manufactured form in which 
condition it will give a long slow release of chlorine dioxide as a bacteriostatic agent. Purojal 
DW can also be applied in such a way as to provide both the immediate biocidal action and the 
long-term bacteriostatic action. 

 
Chlorine dioxide is 5 times more soluble in water and has 2.5 times more oxidising power than 
has chlorine. Chlorine Dioxide does not react with ammonia or nitrogenous compounds and 
does not form hydrochlorous acid as does chlorine. 
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While every effort has been made to ensure the accuracy of this information, no warranty is given or implied as to the 

accuracy of such. Brand Names and trading companies vary by country - test work and reports cited may be in the 

name of other identical brands from associated companies. CET Limited assumes no responsibility for injury or death 

resulting from the use/misuse of this product by the recipient and/or third persons, however caused. The user, bailee 

and their respective employees and agents assume all such risks if reasonable safety procedures are not adhered to. 

 
In addition, CET assumes no responsibility for injury or death to the recipient of this material or third persons, or for any 

loss or damage to property, or for any consequential damage resulting from any abnormal use or theft of the material, 

and the user, owner, bailee and their respective employees and agents assume all such risks even when caused by 

negligence, omission, default or error in judgement of CET Limited or its agents or servants 

 
Each recipient should carefully review this information, data and recommendations in the specific context of its intended 

use. This product should only be used according to the specific guidelines for use laid out in CET publications. Use of 

these products is deemed to be acceptance of the above. Always read material safety data sheet in full before use 

 
 
 
 
 
 
 
 


