






Microencapsulation of ELCOvit A 250 
preserves the activity of vitamin A

Mühlenchemie has entered a strategic partnership with 

BASF in order to preserve the long-term efficacy of vitamin 

A in flour by means of an enhanced vitamin A powder. The 

vitamin experts developed ELCOvit A 250, a product already 

well known in the market. Its advantages are optimum 

protection against oxidation and damaging environmen-

tal effects and extremely good stability. The innovation 

was realized by means of BASF’s beadlet technology – a 

very gentle drying method – in conjunction with a highly 

effective antioxidation system. 

Step 1: 
Spray drying with beadlet technology

The oily vitamin A concentrate is dispersed very finely in 

an encapsulation matrix and water, then emulsified and 

sprayed at low temperatures in a drying chamber. The wa-

ter evaporates immediately, leaving a gently dried vitamin 

A powder. In the conventional spray-drying process – used 

in the production of dried milk, for example – the emulsion 

is injected into the spray tower at higher temperatures. 

Whereas spray-dried powder made by the classic method 

contains numerous air bubbles, the compact beadlets 

have little entrapped air. That is an extremely important 

advantage for the stability of ELCOvit A 250, since particles 

containing air are more likely to break open, exposing the 

vitamin A to more oxygen from the atmosphere.

Powders spray-dried by the classic method often have a 

mean particle size of 100 µm or less; because of this fine 

structure they have a comparatively large surface area 

exposed to attack by oxygen. The beadlet process results in 

larger particles with a size between 150 µm and 600 µm. 

By modifying the process BASF has succeeded in developing 

a special powder for flour fortification that passes through 

a 250 µm sieve – normally an exclusion criterion for beadlet 

products. The advantages of the beadlets remain never-

theless: the particles are compact and their surface area is 

small. 

Modern pharmaceutical-type vitamin 
premix plant

Microencapsulated ELCOvit A 250 is also the vitamin 

A base for all the very different ELCOvit premixes in 

Mühlenchemie’s product range. These premixes are 

manufactured with great care. All the micronutrients 

are compounded on a new high-tech blending line, 

fully capable of validation, which excludes the risk of 

cross-contamination. The plant was designed to phar-

maceutical standards, specially for vitamin and mineral 

premixes.  

 

The plant ensures very gentle production conditions 

and maximum traceability; it is certified according to 

the relevant standards. 

In a further test to demonstrate the product’s suitability 

for use in the milling industry, conditions like those found 

in the feed room of a mill in a tropical country during 

the rainy season were simulated in the laboratory: two 

samples were stored open to the air for one hour at 80 % 

relative humidity and a temperature of 35 °C. 

The results: Powder 1, the product used for compari-

son, absorbed moisture and lost much of its activity. The 

surface became a hard layer and the yellow colour was 

intensified – all undesirable properties in the flour milling 

industry. By contrast, ELCOvit A 250 kept its specific pro-

perties and remained practically unchanged in respect of 

colour and flowability.

Vitamin A is essential to life

For many years Mühlenchemie has been campaigning 

for the fortification of wheat flour with essential micro-

nutrients in order to fight the disastrous health effects of 

vitamin and mineral deficiency, from which a third of the 

world’s population suffers. 

In this connection vitamin A (retinol) plays a key role. 

Vitamin A is a fat-soluble substance that regulates a 

number of vitally important functions in the organism. 

If it is not taken in with the food in sufficient quantities, 

massive health problems and retarded development 

result. Common effects are a weakening of the immune 

system, increased susceptibility to infection and eye dis-

orders that often lead to total blindness. The greatest risk 

is to children: according to the World Health Organization 

(WHO), between 250,000 and 500,000 children lose their 

eyesight each year – solely due to a lack of retinol in their 

diet. Only half of those affected survive the first twelve 

months after going blind. Newborn babies often have so 

little resistance to disease that they die shortly after birth. 

Vitamin A is extremely sensitive

Vitamin A is an extremely sensitive substance that quickly 

loses its efficacy when subjected to UV light, oxygen, high 

temperatures or moisture. Since many of the regions where 

fortified foods are most commonly used have a tropical 

climate, and the transportation and storage conditions 

there may be critical for sensitive vitamins, the stability of 

vitamin A in the end product is extremely important and 

may even be decisive for the maintenance of health.  

Comparison of vitamin A powders in respect of their tendency to 
form lumps after storage for 1 hour at 35 °C and 80 % relative 
humidity. Left: competing product; right: ELCOvit A 250

Stability of vitamin A in flour after 21 days’ storage at 45 °C

(Source: BASF)
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Comparative tests with ELCOvit A 250 
demonstrate its superior quality

ELCOvit A 250 is based on vitamin A palmitate. In order to 

document the product’s high quality, BASF and Mühlen-

chemie carried out a complex series of tests. The Hamburg 

laboratory SGS confirmed the results and thus substantiated 

the superiority of the microencapsulated variant over the 

conventional product with which it was compared. An 

activity test in flour comparing four samples of different 

origins showed ELCOvit A 250 to have over 90 % stability 

even after 21 days’ storage at 45 °C (accelerated long-term 

test corresponding to six months in real time). The other 

three samples from the market lay between 10 % and 70 %. 

This stability test was developed by the United States De-

partment of Agriculture (USDA) and is an important quality 

criterion for a vitamin A that is to be used for flour fortifica-

tion. Vitamin A powders with a stability index below 80 % 

are unsuitable for use in flour. 

Packaging

All ELCOvit premixes are filled in aluminium composite 

foil bags and packed in strong fibreboard boxes. The 

special foil prevents any penetration of moisture or air. 

It is impermeable to oxygen and thus offers additional 

protection for the vitamins.

ELCOvit A 250 
Microencapsulated vitamin A palmitate 250

Vitamin A powders under the electron microscope
Top left: Irregular particles of a conventional spray-dried product
Top right: Broken particles of a conventional spray-dried powder 
containing air bubbles
Bottom left: Beadlet with starch coating
Bottom right: Section through a beadlet: compact, without 
entrapped air

Step 2: 
Encapsulation matrix and protection against 
oxidation

We increase protection against oxidation with an extra 

coating of starch that completely encapsulates the particles. 

In this way ELCOvit A 250 is protected against moisture and 

remains free-flowing even under tropical conditions. Since 

vitamin A is very strongly exposed to oxygen when added to 

flour, ELCOvit A 250 also has specially developed protection 

against oxidation, which improves its stability significantly.  

BASF’s spray drying method using beadlet technology

Dispersion
phase

Raw material

End 
product  

 Drying phase

Air

Air

Powdering 
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(Source: BASF)

6061968 MC_ELCOvitA_gb.indd   2-4 05.09.11   11:59



Flour standardization
Enzyme systems
•	 Amylases
•	 Oxidases
•	 Hemicellulases
•	 Proteases
Bromate replacers
Oxidizing agents
Other flour improvers

Flour improvers to solve 
specific problems and for 
special applications
Low-enzyme flour
Heat damage
Low-protein flour
Ropiness
Bug damage
Sprout damage
Rye flours

Flour fortification

Vitamin and mineral premixes

Flour with additional 
benefits; functional foods
Vitamin-type fatty acids
Prebiotic dietary fibres
Lecithin to boost performance
Energisers

Protein enhancement  
 
Biscuits, crackers, wafers
Enzyme systems
Emulsifiers and releasing agents
Flavourings

Pastry goods
Whipping agents
Raising agents

Raw materials for baking
Emulsifiers
Vital wheat gluten
Hydrocolloids
Malt flour
Preservatives
Soy flour
Food colourant
Dried sourdough
Sugars and artificial sweeteners

Our Mühlenchemie Product Range
Mühlenchemie offers the whole spectrum of products for flour treatment in first-class branded quality. 

Mühlenchemie - there is no better way to treat flour!

Further details at www.muehlenchemie.de 

Pasta and 
steamed doughs
Enzyme systems
Functional compounds

Services
Grain and flour analysis
•	Chemical, biochemical and 	
	 physical characterization
•	Testing of dough rheology
•	Baking trials
•	Advice on flour quality
•	Analytical kits
Training courses and seminars
Laboratory equipment

Technical equipment
Precision dosing device
Volume measuring devices
Laboratory equipment 

Public health network

In order to safeguard the health of the population the 

fortification of basic foods with micronutrients is now 

prescribed by law in many countries. The substances 

most often added are vitamin A and iron, but many other 

vitamins, minerals and trace elements such as zinc, folate 

and iodine are used too. Governments, international 

foundations and non-governmental organizations (NGOs) 

work hand in hand to achieve this objective. And not 

least the United Nations, with its programme of “Millen-

nium Development Goals” (MDGs), has committed itself 

to ensuring adequate nutrition throughout the world as 

a human right. 

 

Mühlenchemie as a partner in 
international alliances 

As more and more developing and emerging nations 

decide to introduce flour fortification programmes, so 

ELCOvit premixes find their way around the world. In 

implementing these projects the governments generally 

cooperate with non-governmental organizations such 

as the Global Alliance for Improved Nutrition (GAIN) or 

the Micronutrient Initiative (MI). As a global player with 

a worldwide distribution network, Mühlenchemie is 

familiar with local conditions and has made a name for 

itself as a competent partner in the campaign against 

malnutrition through its membership of the international 

Flour Fortification Initiative (FFI). Mühlenchemie supports 

studies on the efficacy of vitamins in food production. 

And at the international conferences organized by 

Mühlenchemie, wide scope for presentation is always 

given to those organizations and companies that are 

pushing ahead with food fortification.  

 
Mühlenchemie wins tenders 

Our years of commitment and our competitiveness are 

reflected in the large number of tenders we have won. 

Various countries accepted Mühlenchemie’s bid for the 

supply of large amounts of tailor-made vitamin premixes; 

in this way our company ensures that local millers improve 

the nutrition situation in their country with ELCOvit.  

 

 

ELCOvit qualities 

The mixtures of micronutrients prescribed by the 

governments of the individual countries vary greatly. 

Each mixture is tailor-made by us, with all manner of 

different components and specified dosages.  

Determining vitamin A in flour

Mühlenchemie offers its customers a means of analyzing 

the vitamin A content of their flour themselves, with 

the aid of rapid tests. This is a quick and simple way of 

checking the fortification process. Two different testing 

devices are available, depending on requirements. 

The BASF test kit provides semi-quantitative results at 

a very reasonable price. The iCheck test kit from BioAnalyt 

measures more accurately and delivers quantitative 

results at a somewhat higher price. 

 

Dosage accurate to the gram, on site  

In order to enable simple and absolutely accurate dosing 

of the premixes at mills around the globe, Mühlenchemie 

offers a precision dosing device it has developed itself 

as a further link in its comprehensive service chain. The 

feeder type EMCEtec GLD 87 can be integrated into any 

existing flour processing system. Naturally customers can 

expect professional help from Mühlenchemie in installing 

the dosing device. 

The BASF test kit for 
semi-quantitative results.

The iCheck test kit from 
BioAnalyt for more 
accurate, quantitative results.
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Poland 
Representative Office
Krzysztof Grabinski 
ul. Kwitna̧ca 15/2 
�01-926 Warsaw, Poland 
Phone	+48 / (0) 22 / 244 37 90
Fax	 +48 / (0) 22 / 490 62 94
info@sterningredients.pl 
www.sterningredients.pl

Germany 
Mühlenchemie GmbH & Co. KG
Kurt-Fischer-Straße 55 
22926 Ahrensburg
Phone	+49 / (0) 41 02 / 202-001
Fax	 +49 / (0) 41 02 / 202-010
info@muehlenchemie.de
www.muehlenchemie.de

Mexico  
Stern Ingredients S.A. de C.V 
Guillermo Barroso No. 14 
Ind. Las Armas, Tlalnepantla Edo. Mex.
C.P. 54080, Mexico 
Phone	+52 / 55 / 53 18 12 16 
Fax	 +52 / 55 / 53 94 76 03 
info@sterningredients.com.mx
www.sterningredients.com.mx

Brazil
Stern Ingredients do Brasil Ltda.
Alameda dos Maracatins, 1435 
Edifício Imaginaire – Conj 1110 
04089-015 São Paulo, SP/Brazil
Phone	+55 / 11 37 28-47 60 
Fax	 +55 / 11 37 28-47 62 
info@sterningredients.com.br 
www.sterningredients.com.br

Russia 
KT ”OOO Stern Ingredients“
pr. Obuchovskoj oborony, d. 45, lit. ”O“
192019 St. Petersburg, Russia
Phone	+7 / 812 / 319 36 58
Fax	 +7 / 812 / 319 36 59
info@sterningredients.ru
www.sterningredients.ru

China 
Stern Ingredients (Suzhou) Co., Ltd. 
Block 9, Unit 1, Ascendas Linhu 
Industrial Square, 1508 Linhu Avenue
Fenhu Economic Development Zone
215211 Wujiang, P.R. China
Phone	+86 / 512 6326 9822
Fax	 +86 / 512 6326 9811
info@sterningredients.com.cn
www.sterningredients.com.cn

Singapore 
Stern Ingredients Asia-Pacific Pte Ltd
No. 1 International Business Park
The Synergy # 09-04 
Singapore 609 917
Phone	+65 / 656 920 06 
Fax	 +65 / 656 911 56
info@sterningredients.com.sg
www.sterningredients.com.sg

India  
Stern Ingredients India Private Limited� 
211 Nimbus Centre, Off Link Road
Andheri West 
Mumbai - 400 053, India 
Phone	+91 / (0) 22 / 402 755 55� 
Fax	 +91 / (0) 22 / 263 258 71
info@sterningredients.in� 
www.sterningredients.in

Mühlenchemie is a member of the Stern-Wywiol Gruppe

ELCOvit A 250
Microencapsulated  
vitamin A  
palmitate 250

Vitamin A in Mühlenchemie quality, in cooperation with
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