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A clean choice: Measurement of enzymes in washing powders and detergents

Lab + international spoke to Arie Roodenburg, team leader of the Product, Enzyme and Analytical Knowledge centre at the Unilever R&D facilities in Vlaardingen, The Netherlands, regarding the systems used by this giant multinational to determine  the quantities of enzymes used in their washing powders and detergents.


The giant multinational company, Unilever, is one of the biggest producers of detergents for household use, with approximately 35 individual factories (located in more than 30 countries) involved in producing detergents. The company has several R&D centres, one of which is located in Vlaardingen in the Netherlands, and which houses a team of researchers responsible for the establishment of analytical methods for the monitoring of enzymes to be used in all the Unilever laundry and machine dishwasher products. All Unilever production facilities throughout the world that are involved in manufacturing enzyme-containing products must follow these procedures. 
Unilever has decided to standardise on Thermo Scientific Konelab Arena enzyme analysers for such monitoring. Lab + international wanted to know more about this use of enzyme analysers in the industrial field. 
We spoke to Arie Roodenburg, team leader of the Product, Enzyme and Analytical Knowledge centre (PEAK) at Unilever Vlaardingen, just outside of Rotterdam, Holland.


Q. Widely used throughout the world on a daily basis, detergents and washing powders are so routinely used that they are sometimes “taken for granted”. For example, not all users of washing powders realise that they contain enzymes. Which classes of enzymes are used in washing products?
A.  Enzymes have been used in detergent formulations since the early seventies. There are many types of enzymes that have been used in detergents and washing powders, but the most common ones are the proteases and amylases. As you might expect, the proteases are used to deal with stains and parts of clothing that have been soiled by biological material. 
Examples of such soiling are collar and cuff stains, or stains caused by grass, blood or other biological fluids. The amylases are used to handle starch-based stains, such as those caused by gravy, chocolate, ice-creams, sauces, etc.  Other enzymes sometimes used in washing products are lipases to help in the removal of oil and grease stains and cellulases to provide general cleaning benefits. A single enzyme or a cocktail of various enzymes is used in most of Unilever’s laundry and machine dishwasher products.
 Biologists are generally familiar with the very low concentration of enzymes, or highly purified, even recombinantly produced enzymes involved in specific enzyme reactions. Although as a percentage of the total weight of the washing product the level of enzyme is very low, the huge amounts of washing products produced means that in absolute terms vast amounts of enzymes are needed. Industrial-scale fermentation processes are used followed by large-scale purification and granulation of the enzyme.

Q. Biologists are all too aware that, for all their amazing specificity and sensitivity, enzymes used for laboratory research purposes can sometimes behave in a “prima donna” manner, e.g. require a particular pH and buffer, an optimal mix of ions and co-factors and only operate within a tight temperature range. What about enzymes in washing situations?
A. That’s one of the tasks of the central R&D labs at Unilever, namely to test and optimise different formulations, and check the functionality of the enzyme under real wash conditions. To do this we of course need a reliable system for measuring the enzyme activity. Once the formulation has been created and optimised, our production facilities throughout the world need also to be able to measure enzyme activity in their products.

Q. Why are such analyses needed to be carried out on site?

A. There are two main reasons. One is for product quality control (QC) to make sure that each production batch contains exactly the specified amount of enzyme. Enzymes are very expensive so it makes commercial sense to ensure the product doesn’t contain unnecessary, excess amounts of enzyme. Similarly, there must not be too little enzyme, since then the functionality of the product would be affected.  If the QC lab finds that the enzyme level is out of limits, the dosing equipment in the plant must be altered accordingly to rectify the situation.
The second reason is to check the production site environment to verify that the workers in the plant are not exposed to dangerously high levels of enzyme. High levels of enzyme in the air can provoke allergic reactions, so the plants handle enzymes as dust free granulates and are fitted with sophisticated air extraction and filtration systems to feep the factory air clean. At regular intervals the amount of enzyme, trapped on a filter of a high volume air sampler,  must be checked by extracting the material on the filter into an appropriate extraction solution, which can vary depending on the type of enzyme to be analysed. Technically this can be quite challenging since we’re looking for nanogram levels of enzyme activity; in addition the material on the air filter may contain other air-borne contaminants, such as background dust, pollen, pollutants from other nearby factories, particles from diesel fumes, etc. We have a wide variety of type of detergent plants in more than 30 countries throughout the world, each with their own local environment.

For these reasons, the analytical methods and instrumentation used for checking the enzymes must be not only sensitive but  extremely robust.  To ensure uniformity of standards all our production plants must use the same analytical system and methods, which are decided on by our team in Vlaardingen.

Q. This must put a heavy responsibility on your shoulders to make sure you choose the right system. Why did you choose Konelab Arena?

[image: image2.jpg]



A. You’re right — we have to be absolutely sure that the system we impose on all our labs throughout the world is the most appropriate for the task. Actually, we opted for the Konelab Arena system for a variety of reasons.

• First of all, although the Konelab system was originally designed as a clinical analyser (and fulfils that role very well), its manufacturer, Thermo Fisher Scientific in Finland was also keen to develop and support non-clinical applications of the system so provided close collaboration during the initial evaluation and test phase.

• We need to ensure that all our manufacturing plants throughout the world can implement the same system, so the suppliers of the system that we choose must have a reliable technical back-up  and service network throughout the world. As one of the biggest scientific instrument manufacturers in the world, Thermo Fisher meets this criterion.
• However it’s more than just service back-up. The system has to be suitable for the actual enzyme tests that we do. Although the instrument might have been developed originally for use in the analysis of blood or  serum samples, for us it has to be able to handle our detergent samples. Thus, there is no need for the hypochlorite rinse system used when biological samples are being analysed whereas we do need an extra cleaning needle due to the possibility of there being foam or particles in our detergent samples. The instrument is suitable for new method development, which is vital for us as we develop new tests here in Vlaardingen for use in our plants throughout the world.
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