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Fighting Malnutrition Together

Muhlenchemie and BASF

Miihlenchemie is cooperating with the chemicals specialist BASF in
Ludwigshafen in the fight against vitamin and mineral deficiency in many
parts of the world. The declared objective of the strategic partnership in the
field of milling is to push ahead with flour fortification in the developing
countries and counteract vitamin and mineral deficiency. As one of the leading
suppliers of flour improvers, Miihlenchemie is glad to draw on the know-how
of the Ludwigshafen company in the production of vitamins.

Flour has shown itself to be a highly
suitable, locally available product for

fortification with vitamins and minerals.

In many regions affected by malnutri-
tion it is the staple food, which means
that wide sections of the population can
be supplied reliably without having to
change their eating habits. The forti-
fication of flour with micronutrients is
promoted through out the world by

the FFI (Flour Fortification Initiative)
led by Prof. Glen Maberly.

Adequate nutrition is a human right

The fight against malnutrition in

the developing countries is one of the
most important tasks Miithlenchemie
has set itself. Adequate nutrition is a
human right and takes high priority
among the “Millennium Development
Goals” (MDGs) of the United Nations.
The global ten-year strategy defined by
GAIN (Global Alliance for Improved
Nutrition) and its associates is based on

Continued on page 3
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Muhlenchemie takes information
from its customers very seriously

Miihlenchemie feels strongly committed to the milling industry throughout
the world and regards it as one of its most important tasks to share its
know-how with millers. So a team of highly qualified experts at our modern
Technology Centre is constantly working on new solutions to make flour
treatment and flour improvement even simpler and more efficient. We are

glad to pass on to you the information we have gained in this process.

One very good example is the Navigator posters described on page 6 of this
newsletter. They are intended for everyday, practical use and provide a quick
overview of the effects of the different substances used in flour treatment.
Then there is a real standard work: "“Future of Flour", written by the head

of our research department Dr. Lutz Popper together with two other authors
and a further 37 experts. The 475-page volume is a "must"” for every mill.
Since an exchange of opinion is just as important as the transfer of
information we have issued an invitation to our Third International
Miihlenchemie Symposium, 2007. We are expecting over 250 participants
from more than 60 nations, and 23 experts will speak on the latest findings

concerning the future of flour and the milling industry.
This newsletter is an important part of our information campaign too, and

expresses what Miihlenchemie has chosen as its motto: “We make good

flours even better — and do that close to the customer”.

he (<12

Lennart Kutschinski

Lennart Kutschinski
Manager of Miihlenchemie

Our cover picture is a detail

from our poster of children baking,
printed in eight languages.
You can order your copy at

www.muehlenchemie.de
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the realization that the biggest and
most pressing problem resulting
from malnutrition in the developing
countries is a lack of vitamin A
(retinol), iron, iodine, folate and zinc.

Strategies to combat vitamin A
deficiency

A vitamin A deficiency results in
impaired vision and weakening of
the immune system. As the vitamin
is very sensitive to UV light, oxygen
and high temperatures it has to be
stabilized by encapsulation. The
term microencapsulation is also
used. The vitamin A concentrate

in the form of oil is dispersed very
finely in an emulsion with the
encapsulation matrix and water
and then spray-dried.

The oil droplets dispersed in the
matrix are less than 2 pm in size.

A vitamin A powder with optimum
stability can only be produced by a
gentle method and the choice of an
encapsulation matrix suitable for flour
fortification. The matrix must ensure
long-term protection against oxidation,
for in tropical countries, especially, the
vitamin A in the flour is exposed to
humidity and high temperatures as
well as to oxygen.

The optimized matrix of vitamin A
palmitate in powder form used in the
various ELCOvit premixes has made it
possible to reduce the loss of vitamin A
activity very considerably.

Wheat flour as a solution
to iron deficiency

Iron is an important constituent of
haemoglobin that transports oxygen
through the body via the blood, and it
is also a constituent of enzymes. An
iron deficiency caused by an unsuitable
or inadequate diet manifests as fatigue
or lack of appetite and may result in
anaemia.

This in turn may cause babies that

are too small at birth, stunted growth
and an elevated mortality rate. About
70—80 % of the world's population are
affected by iron deficiency; 30 % suffer
from anaemia.

Iron can be used in many different
forms, for example as elementary iron
(electrolytic, carbonyl or hydrogen-
reduced), as classic iron salts (sulphate,

fumarate etc.) or in a chelated form (e.g.
as sodium iron EDTA). It must be taken

into account that not all forms of iron
can be absorbed optimally by the body;
moreover, iron compounds in foods
may impair the taste and colour.

Bearing the risks in mind

One form that is highly suitable for
both the body and the product is
sodium iron EDTA. It has a relative
bioavailability of 300 % compared to
iron sulphate, which is taken as the
standard. Elementary iron powders
have a relative bioavailability of about
50 %, depending on their quality.

This means that if sodium iron EDTA
is used, much less has to be added to
the flour than is the case with ferrous
sulphate or elementary iron to achieve
the same uptake of iron into the blood.

Moreover, this form is not reactive in
foods, since the iron is firmly bonded.
This minimizes the risk of sensory
impairment. The iron from EDTA is
not converted into the usable bivalent
form until it enters the body. But often
the price plays a more important role

Continued on page 4
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than bioavailability. Sodium iron EDTA
is a relatively expensive form of iron.
In most countries where flour is forti-
fied there are standards established by
law. The flour must have a specified
iron content, but in most cases no

particular form of iron is prescribed.
Only a few countries demand that twice
the amount of iron, for example from
ferrous sulphate, be added if elementary
iron is used.

Very often the form sodium iron EDTA
has not been considered at all, since it
is not yet widely known. As long as it is
not clearly defined what form of iron
must be added to the flour in what
quantities, elementary iron will often
be used as the less expensive option.

In this respect there is a great need to
inform and convince the governments
of the individual countries.

Flour Fortification in Vietham -
a Further Step towards “70 % by 2008"

The Flour Fortification Initiative (FFI) is determined to win. After the successful initial event in 2005 on questions
of universal flour fortification, two further conferences took place in Vietnam in 2006. The objective is to form
a coalition consisting of representatives from the government, private enterprise and the relevant non-governmental

organizations.

The new declared goal of the FFI is
“70 % by 2008” — i.e. fortification of
70 % of the world's total wheat flour
production at least with iron and folate,
the lack of which causes the most
serious deficiency symptoms.

Both the capital Hanoi and Ho Chi
Minh City as a industrial centre in the
south of the country were the venues
for the conferences. Mithlenchemie has
been active in Vietnam for many years,
is able to assess the problems of the

milling industry there and its need
for advice, and made a valuable contri-
bution to the events — a contribution
that was received with interest by the
participants.

Whether the questions are of a
technical or a commercial nature,
Miithlenchemie will continue to
answer them competently as a partner
of the milling industry in Vietnam
and support the ambitious goal of the
FFI to the best of its ability.
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NEW BOOK

Future of Flour

The head of Muhlenchemie's research department
publishes a standard work on flour improvement

Together with two other authors
and 37 experts from 11 countries
Dr. Lutz Popper, head of Miihlen-
chemie's research department,
has produced the new standard
work on flour improvement:
Future of Flour.

Future of Flour is the first com-
prehensive compendium of flour
treatment and flour improvement
ever to be written by practical men
for practical use. The book contains
information on topics ranging from
the new challenges of a globalized
market to the use of modern tech-
nologies and methods in wheat
breeding, flour treatment and
determination of quality.

The team of authors led by Dr.

Lutz Popper describes the quality
programmes of the major wheat-
growing nations, for example China,
India, USA, Australia, France and
Argentina. Readers learn what new
wheat varieties are available and
find answers to the question of how
genetic engineering is affecting this
sector. The authors give special
attention to the subject of flour

“Future of Flour is (...) an impressive
work covering a broad range of topics
from the exchange of raw materials
between continents to genetic engi-
neering”: this was the enthusiastic
conclusion drawn by the periodical

“World Grain”.

fortification from the nutritional and
technical point of view.

“Consumers are certain to become
increasingly demanding, and it is one
of our major objectives and cherished
ambitions to improve the supply

of micronutrients to the populations
of large parts of the world”, says

Dr. Lutz Popper.

Another chapter deals with the
important subject of “determining
grain quality”, taking rheology and
spectrometry as examples of the
methods used. The authors cover
the topic from the background to
the methods and through their
application to their practical
significance. In a further section,
mill managers find sound answers

Dr. Lutz Popper, head of Research & Development, Miihlenchemie

to the most common questions on
the subject of flour and suggestions
for solving typical problems that
occur in flour processing.

“Future of Flour —

A Compendium of

Flour Improvement”

Hard cover,

475 pages, English,
published by Verlag Agrimedia
ISBN: 978-3-86037-309-5
Date of publication: 2006
Price: 199 USD /156 EUR

Mail order: order@agrimedia.com
Web shop: www.grain-library.com
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Applications posters for the baking laboratory

The MC Navigator

A quick overview, even of such a complex subject as flour improvement? Two new Miihlenchemie posters -

the "MC Navigator Rheology" and the “MC Navigator Baking" - make it possible.

Developed for use in baking labora-
tories, the posters give millers and
baking technologists a quick overview
of how flour ingredients affect the
properties of dough and the baked
products. And they make it possible

to navigate safely through the diversity
of flour improvers and solutions to
problems.

The posters show the effects of the
most important Mithlenchemie pro-
ducts on dough and the baking pro-
cess in a compact form. To enable
this, some 2,000 boxes had to be filled
with meaningful symbols on the basis
of empirical and laboratory findings.
It soon became clear that this ambi-
tious project could not be achieved
without compromise. Not all the pro-
ducts could be listed, not every test
method mentioned. Moreover, there
are many products that have a totally
different effect outside the usual
dosage and some that have different
properties in different applications.

We included what we felt to be the
normal effect. This makes the posters
useful instruments for finding the
right flour treatment method on the
basis of rheological measurements and
also observation of dough and baking
properties.

For the sake of clarity the work was
divided into two tables. One focuses
on the rheological effects (“MC
Navigator Rheology”), the other on
baking properties (“MC Navigator
Baking”).

For example, it is possible to read off
the table how Alphamalt A 6003
affects extensibility in the Extensograph
or water absorption in the Farinograph.
Or that ascorbic acid is not recom-
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We will be pleased to send you the posters free of charge (info@muehlenchemie.de).

mended for use in biscuits and
crackers. The effect of Powerzym
6ooo on baked volume and the
behaviour of Alphamalt BX in the
Alveograph are described.

The navigator is also a help in finding
the right products for solving flour
problems, for example sprouting or
heat damage.

Our posters “MC Navigator Rheology”
and “MC Navigator Baking” reveal our
company's knowledge of baking and

were a labour of love by our trial bakery.

The work was supervised by Dr. Lutz
Popper and Thomas Schramm.
They have created documents that
are almost certainly unique in the
industry. We wish to thank them
especially.

And finally a request by our team of
experts: suggestions for additions and
improvements are always welcome,
especially with such a complex topic.
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Enzymes

There's More to Xylanase than Meets the Eye

Little more than ten years ago, xylanases for flour treatment were only known to the initiated. In the meantime

they have become standard tools for making doughs pliable or lending bread an attractive appearance. Many enzyme
compounds for flour treatment are now inconceivable without them, for example Powerzym 6000 and Alphamalt BX.
Other xylanases or members of the superordinate hemicellulase family are able to increase the water-binding capacity
of the dough in the early stages of processing, thus making the dough firmer and dryer (e.g. Alphamalt TTC). Yet other
hemicellulases release more water and can be used to advantage in the production of biscuits, crackers and wafers

(Alphamalt LQ 8020).

The number of micro-organisms used
in the production of baking xylanases is
growing slowly but steadily. Initially it
was Trichoderma fungi that played the
central role as production organisms, but
one of the most important sources of xyl-
anases is now Aspergillus niger. The com-
mon name Aspergillus means “watering-
can fungus” and derives from the fact
that the sporophores are shaped like
watering-can spouts (Fig. 1). This species
produces about 15 different xylanases
that differ in respect of their effect on
the xylan molecule (specificity), pH
optimum, molecular weight and certain
other properties. However, only three of
these xylanases are useful for making
high-volume baked products. And there
are considerable differences even bet-
ween these three, although the objective
— the positive baking properties — can be
achieved with all of them.

Other micro-organisms are gaining
importance chiefly through methods
from modern biotechnology; they include
Bacillus subtilis, Thermomyces lanoginosus
and Acremonium species. Thanks to these
methods, even Trichoderma is experien-
cing a renaissance, since undesirable
activity can be eliminated.

Miihlenchemie plays the whole
“keyboard” of the xylanases, which
enables us to achieve optimum results
for each application. Our latest develop-
ment in this field is really an old friend.
We reported on it for the first time a
good ten years ago (Poppet, L., 1990,
Enzymes for baking — the search for superior
biochemical tools, Food Tech Europe 3/4,

pages 52-50).

Fig. 1: Image of a sporophore from Aspergillus niger under
the scanning electron microscope
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Fig. 2: Comparison of the baked volume of baguette-type
products processed overnight (17-18 h, 19°C, 82 % rel.
humidity) using Alphamalt HC], Alphamalt HC 16001
and a competing product from the market.

NP = normal proof (17 h) / OP = overproof (18 h)

The enzyme was used in the Miihlen-
chemie products Alphamalt A 1260 and
Alphamalt A 5005, which were impor-
tant at the time.

In the meantime the strain has been
developed continuously and the product
greatly improved in comparison with
the “prototype” of the enzyme. And
this has been done without the aid of
genetic engineering, which is otherwise
so useful in this field.

By means of breeding, undesirable
xylanase was removed and the propor-
tion of endo-xylanase greatly increased —
i.e. the amount of the enzyme that
splits the xylan molecule into large
fragments. At the same time this
strengthened the effect on water-
insoluble pentosan (xylan), which is
considered to be responsible for reducing
the volume of the baked goods.

By changing the nutrient medium
and through purification it was also
possible to lighten the colour of the
finished product. Although this is
really only a “cosmetic” measure it
has a psychological effect, since a
light-coloured enzyme preparation is
more likely to be accepted. With regard
to its effect on the baking process the
result of this continued development
has no need to fear comparison.

In tests against competing products
it proved to be equally good or even
better in many disciplines (Fig. 2).

The enzyme is used in products
including Alphamalt HCJ and
Alphamalt HC 16001, concentrated
xylanases with a dosage of 10— 60 ppm
on flour.

It is also highly suitable for combining
with other xylanases or, of course, with
amylase, glucose oxidase or lipase.
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Ascorbic acid

ELCO Peps Up the Dough

The flyer as a PDF to download
at www.muehlenchemie.de

Ascorbic acid is indispensable for standardizing and improving flour. It increases the gas retention capacity of the dough

and brings about an oxidative strengthening of the gluten with the aid of enzymes naturally present in the flour. One might
say that the flour undergoes a second maturing process, with the result that the dough is much more tolerant towards
mechanical stress and better able to withstand fluctuations in processing conditions or longer proof times. The effect of
ascorbic acid on the dough can be demonstrated easily by means of rheological measuring instruments such as the
Alveograph or the Extensograph. The resistance of the dough to extension is increased and its extensibility reduced (see Fig. 1).

Ascorbic acid is increasingly being used
as a substitute for the powerful oxidi-
zing agent potassium bromate, that is
no longer permitted in many countries.
Even tiny amounts, less than 1 g of
ascorbic acid to 100 kg of flour, can
“pep up” a flour that is receptive to it.
The usual doseis 1-6 g, but 10-20 g
can be used in special cases, for exam-
ple in dough pieces that are subjected
to stress from freezing. Concentrations
higher than this do not have a stronger
effect since they lack the necessary
reaction partner (e.g. glutathione). The
ascorbic acid is added at the mill (only
the basic treatment), usually via a
dosing screw or shaking conveyor; at

A Resistance

Ascorbic acid,
2 g /100 kg flour

Untreated

[
>

Extensibility

Fig. 1: Ascorbic acid increases the firmness of wheat doughs

bakeries it is added as part of baking
improvers. The large doses tend to be
used at bakeries rather than at the mill.

With the ELCO products, Mithlen-
chemie has created standards for the
milling industry that meet the most
demanding requirements. They
include the concentrated versions
(ELCO P-100, ELCO K-100) and also
products that are diluted to facilitate
dosing (ELCO A-75) and encapsulated
versions that delay the reaction.

We offer standardized grain sizes
to ensure maximum safety in the
production process. Our ascorbic
acid is available in tailor-made
compositions.

Enzymes

Alphamalt EFX -
the Adaptable Enzyme

Over the past few years, lipolytic enzymes have steadily gained significance in
flour standardization — especially in the field of baking improvers and baking
premixes. In the premixes these enzymes can partially or wholly replace
emulsifiers, making it possible to reduce dosages, simplify label declarations

and cut costs.

In developing Alphamalt EFX, Miihlen-
chemie took the heterogeneous nature
of the wheat lipids into account. The
result is an esterase with which the
fatty-acid residues can be split off from
a wide range of substrates.

However, the enzyme has a preference
for longer chains (over C8), which
means that even in the presence of
butter fat there is very little risk of

an off-taste caused by the release of
volatile fatty acids.

Lipolytic enzymes act by modifying
lipids, which in turn interact with the
proteins of the gluten. In the dough
phase the lipids are already largely
associated with the protein. So if an
enzyme is to act on the lipids it first
has to gain access to them.

For this reason Alphamalt EFX is most
suitable for baking methods with long
fermentation times, e.g. baguettes,
although the effects are already visible
with short proof times such as those
for split rolls.

For applications with short proof

times, especially, it is advisable to test
combinations with emulsifiers such as
DATEM. It is often possible to enhance
the baking properties or reduce the dose
of emulsifier. With Alphamalt EFX,
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dough stability and fermentation
tolerance are constantly adjusted to the
requirements of the baking process: the
longer the proof time, the more chance
Alphamalt has to develop its activity.

So it is that the user has a flexible,
adaptable flour improvement system

at his disposal that makes it possible to
control dough stability and volume yield.

The dosage is only 5-50 ppm
(0.5-75 g to 100 kg of flour).
Large doses should only be used in

conjunction with short proof times.

An overdose does not increase the
effect.

The function of the lipolytic enzymes
lies chiefly in converting lipids into

Fig. 4: Effect of polar and non-polar wheat lipids
on the volume yield of defatted wheat flour
(Mac Ritchie and Gras, 1973)

more strongly polar and more hydro-
philic molecules, for example triglyceri-
des into diglycerides or lecithins into
lyso-lecithins. This is done by splitting
off the long, uncharged fatty-acid
chains (Figs. 1 - 3).

Wheat flour contains about 1.5 % lipids
(fat-like substances) which fall into two
categories: non-polar lipids that are not
miscible with water, and polar lipids.
The polar lipids include the lecithins
and compounds of sugars and fats, for
instance galactolipids.

The effects of polar and non-polar
lipids on the volume yield of flour
were already described by MacRitchie
and Gras in 1973. According to these
authors it is only the polar lipids that
bring about an increase in volume (Fig. 4).

At first glance it may seem odd that the
use of (totally non-polar) fats in baking

usually increases the volume of the
baked goods, at least at low dosages
(up to about 10 %).

But we have to remember that in
contrast to the trials that led to Fig. 4,
the fat is added to an intact flour in
which polar and non-polar lipids are
present in their natural ratio and in
their usual positions.

In this case the addition of polar lipids
evidently results in increased volume.
One might compare the effect to that of
a lubricant that makes the dough more
pliant, allowing the “layers” to slide over
each other.

NEW PRODUCT -
Ferulic Acid Esterase

Another Mithlenchemie innovation is
ferulic acid esterase from Streptomyces
werraensis which is currently being
prepared for its market launch in
cooperation with our partners at the
Alcala University (Spain) and the

TU Hamburg Harburg.

]
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Fig. 5: Effect of ferulic acid esterase on the extensibility
L in the Alveogram

The product will be available soon,
brand name Alphamalt FSR. Its chief
function will be to optimize the rheo-
logical properties of doughs (Fig. 5)
and to act together with other xylano-
lytic enzymes. The synergies thus cre-
ated help reduce enzyme costs.
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DeutscheBack

Tailor-Made Baking
Ingredients and Functional Systems

DeutscheBack specializes in customized products for bread and pastry goods
alongside Miihlenchemie, which develops flour improvers for the milling
industry. Established in 2001, the company ideally complements our offer of
functional systems for all aspects of industrial baking.

Our specialist know-how in the fields of
enzyme technology and emulsifiers in
conjunction with our expertise in the
production of baking ingredients has
quickly made DeutscheBack an impor-
tant supplier of customized solutions.

When designing ingredients our
experts attach great importance to
concentrates of active substances with

a R
Back

a low dosage level of 0.3 to a maximum
of 1 percent. Customers can buy carriers
such as flour or sugar individually from
local producers. This service helps to
reduce the cost of ingredients while
enhancing performance.

More information at www.deutscheback.de

A Cultural History of Flour — with a

Difference

The unusual initiative of collecting flour
sacks from all the corners of the earth has
evolved into a famous project.

Volkmar Wywiol aroused so much
enthusiasm among millers that the num-
ber of flour sacks sent in has increased
four-fold. That is the reason for the
second edition of the book “art and flour —
A Worldwide Gallery of Flour Sacks”.

The second edition of “art and flour" is about to be published;
the collection has grown to over 1,200 flour sacks.

The unique motifs printed on the bags
made of jute, paper or polyethylene reflect
the tradition and culture of their countries
of origin.

And artists from all parts of the world have
been inspired by man's most important
staple food, as the book shows in a selec-
tion of internationally famous paintings.
Besides a history of the industrial produc-
tion of flour the book also contains current
market data and describes typical baked
products from the various continents.

“This book is both a cultural history of
flour and a gesture of thanks to all the
millers who have made this unique
collection possible”, says Volkmar
Wywiol. By the end of this year the
collection will have a museum of its own.

“art and flour —

A Worldwide Gallery of Flour Sacks”
Paperback, 216 pages, English/German;
published by Verlag Robert Wenzel
ISBN 987-3-00-021538-4

Date of publication: June 2007

Price: 47 USD /35 EUR

E-mail: info@art-and-flour.de
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Third international exchange of information for flour experts

Muhlenchemie Symposium
“Future of Flour"

Under the motto “Future of Flour", Miihlenchemie is to hold its third international symposium
in Hamburg in June 2007. Scientists, millers and representatives of the flour industry from

60 nations will exchange information and opinions on the latest developments in wheat
growing, flour processing, flour fortification and new applications.

“Our symposium will concentrate the
international expertise of the flour
industry and offer an opportunity to
establish and maintain important
contacts”, says Lennart Kutschinski.
Over 250 participants are expected.
The main attraction of the symposium
is the exchange of opinion between
practical men from mills and research
institutions throughout the world and
representatives of the flour industry.
During the two-day meeting a total

of 23 internationally acknowledged
speakers will give information on the
latest scientific findings and research
results in the field of flour.

The speakers will include Claus

Sendergaard from BASF and Glen Some of the highlights from the series of lectures
Maberly from the Flour Fortification to be held in English

Initiative on current developments in

flour fortification. Wheat is already genetically modified

(Prof. Beda Stadler, University of Bern)
Besides contributions on “the use of
wheat flour in Asia” and “effective
dough rheology” from Dr. Gary Hou
from Wheat Marketing Center Inc. and Effect of sulfhydryl oxidase on dough rheology and baking properties
Adrian Gallagher, AWB Limited, (Dr. Lutz Popper, Head R&D, Miihlenchemie GmbH & Co. KG)
Melbourne, there will also be papers by
speakers from China, Argentina, France
and Netherlands.

Effects of esterase on baking properties
(Dr. Lutz Popper, Head R&D, Miihlenchemie GmbH & Co. KG)

Control of acrylamide formation by processing and formulation
(Leif Holmgren, Wasabréd AB)

Flour fortification — a progress report
(Glen Maberly, Flour Fortification Initiative)

Quality considerations for iron fortification
(Claudia Buhmann, Miihlenchemie GmbH & Co. KG)

Quality aspects of instant noodles
(Dr. Gary Hou, Wheat Marketing Center Inc.)

Steamed bread application of Tigerzym 88
(Hendrik Mogenburg, Stern Ingredients Asia-Pacific Pte Ltd)
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