INBrief32

Enzyme Pyramid °

* IFT 2006




Biocatalysts Enzyme Pyramid
the way forward for food processors

Fats & Sugars
e Low fat mayonnaise

Milk Grop Meat/Protein
e Enzyme modified cheese e Meat flavours e Tenderisation
e Bioactives e Protein hydrolysis e Chondroitin Sulphate

Vegetables Fruits
e Increasing juice yield (upto 60%) e Citrus fruit peeling
e \egetable flavour extraction e Soluble fiore e Anti-oxidant extraction e Soluble fibre

Bread & Grains
e Rye bread e Real English Muffins

From innovative ideas come innovative enzyme solutions
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Breads and Grains

This enormously important area of the food
pyramid is being heavily promoted in the media.
Consumers are encouraged to aim for '5-a-day’, that is 5 portions of

fruit and vegetables a day. Many people, however, find this very difficult
and therefore many consumers are looking for easy ways to increase

Milk and Protein

their consumption. This has resulted in large increases in the amount of
fruit and vegetable juices being consumed. Therefore, Biocatalysts range
of enzymes that increase the yield of juice extracted from fruits and
vegetable means more profit for processors and also reduced amounts
of waste material for disposal. Depol™ 692L can increase the amount
of juice extracted from carrots by up to 60%!




Enzymatic tenderisation of meat
has been around for centuries and
there is widespread use of enzymes
in the formulation of marinades
and tenderising recipes.

Nowadays meat processors use enzymes to tenderise
and marinate many types of meat to good effect.

A well-designed functional marinade system alters
protein structure, increases water binding abilities
resulting in a plumper, more tender piece of meat
with improved texture and mouth feel, which is
more acceptable to consumers. There are 3 different
protease products available for this application
depending on the process conditions you are
working with. The table to the right outlines which
products are superior in specific process conditions:

Promod™ 144P
100TU

Promod™ 184P

Promod™ 728P

Chondroitin Sulphate

e The best option if you want basic cost effective tenderising enzyme.
¢ Rapidly acting protease.

o Effective on tougher types of meat such as steak.

o Difficult to stop reaction due to high inactivation temperature.

e Dispersible in oil and therefore suitable for oil based marinades.
e Difficult to stop reaction due to high inactivation temperature although
lower than Promod™ 144P.

o Effective in low pH marinades containing vinegar, lemon juice.

e Inactivated by mild heat treatment, enzyme totally deactivated at 40°C.

e Active under conditions which inhibit the growth of spoilage organisms
(low pH and temperature).

e However this means the enzyme is still active when the meat is being
chilled and therefore marinading time needs to take this into account.

o Effective on fish and calamari.

e Best choice if meat is frozen already marinated.

And finally, to the top of the pyramid with Fats
and Sugars, the least desirable food ingredients
in large quantities from a health point of view,
but adding much flavour, texture and
mouthfeel to a wide range of food products.

In this section, the main impact of enzymes is
on the use of eggs in food processing.

Lipomod™ 699L

Lipomod™ 34pP

Catalase C641L

Promod™ 194P

e Improve emulsification properties by modifying yolk
phospholipids

* Improve foaming properties of egg white by removing
contaminating yolk lipids

* Remove peroxide used to pasteurise egg

¢ Improve foaming properties of egg white by
modifying protein.

Eggs are extremely useful food ingredients and
have a variety of functional properties including
foaming, gelation, emulsification and
texturisation. Eggs provide foaming properties
in cakes and meringues, gelation in cakes and
quiches; emulsifying components in batters and
mayonnaise and improve the texture of baked
goods. The main components of egg are
proteins and lipids and these are responsible
for the functional attributes.

Egg yolks have extremely useful emulsifying and
gelation properties due to the presence

of various lipid and protein types and have been
extensively used in recipes for products such as
mayonnaise. Lipomod™ 699L can be used to
improve this functionality, producing enzyme-
modified yolk with enhanced emulsification
characteristics or to manufacture speciality
emulsifiers such as lyso-lecithin giving the benefit
of less yolk being required to produce a firmer
emulsion. Also the emulsion is more stable and
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Droplet sizes of model emulsions before and after heat
treatment made from hydrolysed and non-hydrolysed egg yolk

emulsions made with hydrolysed yolk after
heating up to 80°C are very small indicating

a much better stability of the emulsions. The
improved heat stability of the emulsion can be
observed after 1 hour although the further
increase of free fatty acids indicated that the
hydrolysis is not completed.

The main functional property of egg white s its
high foaming capacity. Any cross contamination
of egg white with egg yolk lipids greatly
reduces foaming capacity. In a high throughput
egg processing plant, it is impossible to avoid
cross contamination. The solution is to remove
any egg yolk lipids from the egg white using
Biocatalysts Lipomod™ 34P. This enzyme
breaks down the lipid complexes and ensures
the egg white maintains full foaming capacity.
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New sales and marketing structure
In preparation for 2010

Biocatalysts always promise to have a live person answering the phone during our normal working

hours. No voice mail, no press 1, press 2 etc; we know that many of you value us having a real person

to answer your enquiries. We give you the choice of how you want to communicate with us. To that

end we have recruited a new telephone receptionist. Susan Clarke joins the Administration team as f_.-' ‘

Office Assistant working with Theresa Cannon our Office Manager. Susan Clarke

To our New Product Development team we welcome Terry Murphy who joins the Research Scientist
team. Terry will be working on a number of projects to develop new products for customers and will
be taking on sector expert responsibilities.

Terry Murphy
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PLEASE COMPLETE THIS REPLY PAGE CLEARLY, AND
RETURN BY FAX OR POST FOR AN INSTANT RESPONSE

[ Please send InBrief to the following colleague:
Name: Name:

Title: (Dr. Mrs. Miss. Ms. Mr. etc) Title: (Dr. Mrs. Miss. Ms. Mr. etc)

Position: Position:

Organisation: Organisation:

Address: Address:

Postcode: Postcode:

Country: Country:

Tel: Tel:

Fax: Fax:

Website: Website:

Email: Email:

All datasheets, historical articles and technical bulletins are available on our website www.biocatalysts.com
in a downloadable pdf format. If you are unable to open these files on your computer you can download

Adobe Acrobat Reader software free from our website which will enable you to do this. We hope that this
makes it easier for you to take advantage of the wide range of technical literature available on our website.

[ If you would like to receive future copies of InBrief by email please tick the box and insert email address above.

O« you would like to receive a copy of our email newsletter Enzyme please tick the box and insert email address above.

I' would like to receive further details on the following products

CUSTOM TAILORED PRODUCTS:

My special application for enzymes is:
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