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SOMETHING‘S GERMINATING

Today, hens are living more humane than twenty, thirty years ago. In Austria at least: Here they 

are able to paw in their stables, to look for food. They have enough room to live in their hier-

archy.

Nevertheless, it did not get easier to economise with nature and still be economically success-

ful. Here, one advices some more vitamins, there one advices one more enzyme, a few more 

amino acids, or some new magic cure, by all means.

We still have our limits concerning animal health. When it is all about 100% organic feeding 

too, many chicken farmers panic.

Five years ago, the 100% organic regulation was our reason to take interest in germinated grain 

to feed poultry.

By now, experiences in our testing stable and in practice have shown us the following: With the 

content of fifty percent germinated grain plus other seeds, we get the same performance as with 

conventional feeding - and healthier animals too.

Maybe we are able to awake your interest for what is inside germinating seeds. It is not about a 

question of believe. One can measure and taste the ingredients.

And chickens like it too - they have, for many thousands of years.

Manfred Söllradl

Franz X. Wimmer
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WILD HENS AND THEIR TAME RELATIVES

About eight thousand years ago in Thailand, the ancestor of our chicken, a domesticated 

fowl developed from the wild living Junglefowl.

Thailand is the middle of the Red Junglefowl‘s habitat. This is a species that contributed the 

most to our today‘s domesticated fowl genetically. The Red Junglefowl (Gallus gallus) is living 

in what looks like a big S in three subspecies: The area is eight thousand kilometres long, from 

the Indus Valley in Pakistan through India to the Malay Peninsula to the Lesser Sunda Islands.

The Red Junglefowl is able to cope with various habitats - the tropical rainforest, the dry forest 

at the Himalayas, and agricultural areas with forests of oil palms or rubber bushings.

Researchers noticed: The Red Junglefowl is an opportunist, an omnivore. Ninety-five percent of 

the food of oil palms can contain of palm fruits. Dry, ripe seeds are usually less popular than 

unripe or already germinating ones. The amount of animal feed fluctuates between three and 

thirty percent.

Chickens - or rather hens - know exactly what kind of nutrients they need and when. The Red 

Junglefowl breeds up to four times a year and lays up to twelve eggs. During egg deposition, 

hens like to have animal feed. Up to thirty percent is the amount of that kind of food - ants, ter-

mites, beetles, crickets, ticks and snails.

They prefer food with a high amount of calcium, for example egg shells or snail eggs. Jungle-

fowls spend up to one third of their time with pawing and eating. Depending on the time of day, 

they use different kinds of habitats.

In the morning and in the evening you will find chickens in open areas, during daytime under 

trees. The Red Junglefowl hens weigh about 0,7 kilograms, cocks about one kilogram. The 

weight of today‘s breeds is at least double. And our laying hens reach up to 330 eggs in the first 

egg deposition period - this is about six times as much as their wild living ancestors.

Nevertheless, nothing much has changed in the chicken‘s behaviour. When it is time to laying 

eggs, it is the same for our domestic hens as it was for the wild living Junglefowl: Every single 
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day, they have to get those nutrients and trace elements from their food to put in their eggs. 

There are too little reserves in their bodies.

WHAT HENS NEED

In poultry keeping feeding recommendations have been established in the last decades 

that refer to intensive animal housing.

Recommendations that are often borrowed from organic farming. The thought behind it: chick-

ens get their food from humans. The amount of food they find in bed or run seemed to be negli-

gible little. Plus, prepared mixed dried fodder on grain basis clearly did not meet the chicken‘s 

claims and needs. To remedy this, minerals, vitamins and sometimes even artificial amino acids 

and enzymes were added.

Depending  on  the  breed,  laying  performance,  body  weight,  surrounding  temperature  and 

plumage,  one laying hen eats between 120 and 130 grams dried fodder. This  means -  in  a 

today‘s conventional free run - nearly exceptional vegetable feed. 

The wild living hen would find its own mixture every day, with a more or less large amount of 

animal feed. As precise as we put together their food - every hen has its own feeding computer 

in its body. And every hen wants to find all those nutrients it misses before night. Such a selec-

tion is characteristic for this breed. But hens get into conflict with the feed manufacturer‘s re-

quests: chickens actually like to peck grains that are about two or three millimetres big. But 

many important food components are fine like flour, like protein carriers, minerals, or dairy 

products. In order to avoid a decomposition, grain or legumes are usually ground very finely.

EVERYTHING INCLUDED IN ONE HUNDRED TWENTY GRAMS?

Breeding companies came up with guide lines for the food ingredients for every breed. Thus, 

the energy content of maintenance diet for laying hens should be between 11,6 and 12 MJ per 

kilogram, for young broilers about 13 MJ/kg. Although it is hard to determine the exact energy 

content of a feed mixture - the World‘s Poultry Science Association (WPSA) has proposed a 

formula for daily routine that the EU adopted.

Chickens can measure their own energy content. So they just eat some more food with a less 

energy content.
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PROTEINS

Proteins are a part of nearly all biological processes. Whether bacteria, fungi, plants or animals, 

all proteins are made of the same twenty amino acids. Ten of these twenty amino acids chickens 

cannot synthesise on their own and therefore have to ingest with their food. - Whereas humans 

cannot synthesise nine of those „essential“ amino acids. The quality of proteins in food is meas-

ured by the quality of amino acids in food, thus, by how high an amount of essential amino 

acids there is. But at this point exactly we usually do not know much about our food. Thorough 

amino acids analyses are hard work and expensive. Therefore we measure the „raw protein con-

tent“ of food as a tool.

It is a method that has been used since the late 19th century and is called the „Weender food 

analysis“. Here, now and then the nitrogen content of a sample is analysed. Assuming that ve-

getable crude protein contains 16 percent of nitrogen, this is converted to the protein content.

This is a very rough estimation that says nothing about the kind of amino acids. 

These crude protein measurements made scientists assume that animal protein is more valuable 

than vegetable protein: Feeding experiments with rats and later on chickens showed that animal 

protein fed animals gained weight more quickly. By now, we know that it is all about the quality 

of amino acids.

Vegetable feed material for chickens usually lack two kinds of amino acids: methionine and lys-

ine. Therefore these amino acids are added artificially in conventional feedings. Breeding com-

panies for example recommend an amount of 0,48 percent of methionine in food for hatchlings 

(0,39 percent digestible methionine).

For comparison: The typical poultry feed wheat barely contains 0,2 percent methionine.

LIPIDS

Fatty acids are one of the richest energy sources for animals. When burning one gram of fatty 

acids completely, 38 kJ are released.

Carbohydrates and proteins release barely half of the amount: 17 kJ.

Fatty acids are important semiochemicals too, many of which chickens have to ingest with their 

food: multiple unsaturated fatty acids, like linolenic acid and alpha-linolenic acid. These act as 
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a foundation for the synthesis of other fatty acids. Food should contain ten grams linolenic acid 

and 0,6 grams alpha-linolenic acid per kilogram dry matter.

CARBOHYDRATES

The most important energy source in poultry feed: Carbohydrates in dry fodder mostly come 

from the starch in the grain. 

MINERALS

Calcium, phosphorus

Every egg shell contains about two grams of calcium. Laying hens have to be able to ingest 

between 2,4 and 4,5 grams calcium daily, for shell formation and their own needs. Usually lime 

(calcium carbonate), bivalve shells or oyster shells are fed to use as calcium source. They all 

have an amount of 38 percent calcium.

During metabolism, calcium and phosphorus mutually influence each other: A calcium surplus 

takes phosphorus from bones. A phosphorus surplus affects the quality of egg shells. Especially 

young chickens react badly on such a disrupted balance. Hence the proportion between calcium 

and phosphorus should be well-matched.

A big amount of phosphorus in plants is bound to phytate and therefore available only to one 

third. Considerably more is available when phosphorus is released through phytases. These en-

zymes‘  concentration is  increasing during grain germination (see chapter:  What‘s  going on 

when it‘s germinating).

PHOSPHORUS AND CALCIUM IN CHICKEN FOOD

Non-phytate-phosphorus is approximately the sum of inorganic phosphorus, animal phosphorus 

and one third of vegetable phosphorus. 

CHLORINE, SODIUM

Vegetable resources have a very small amount of these minerals. Both elements are added to the 

food. Salt feed has an equal share. The ideal amount of chlorine in food would be under the 

amount of sodium, for example 0,14 percent chlorine and 0,15 percent sodium.

VITAMINS
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„Vitamins are organic molecules that various superior animals need in small amounts and ingest 

with their food“. (loosely translated) An easy enough definition in the textbook of biochemistry 

by Lubert Stryer, who grounded it about forty years ago.

As easy the definition is, as difficult may be the ways how vitamins can be synthesised. There-

fore, „superior animals have lost the ability to synthesise on their own in the course of evolu-

tion. Whereas E. coli is able to grow on sugar and organic salts, humans need at least twelve 

vitamins in their food“. - And so do chickens.

About a dozen vitamins are recommended to add to the food in today‘s poultry keeping. Be-

cause the natural amounts of vegetable resources seem to vary too much. Some of these vitam-

ins are made by genetically modified micro-organisms: They kept their ability to synthesise 

those enzymes that make the production of vitamins possible later on.

Germinated grain is a great basic supplier when it comes to vitamins too - apart from GM tech-

nology.

ONE HUNDRED PERCENT ORGANIC

Since 1999 it looks like the European Union wants to use only ecological made feed in the 

ecological keeping of animals.

A transition period until 24 August 2005 should still allow the use of conventional feed, with 

limits though: Then, the allowed maximum of conventional feed was an average ten percent per 

year for herbivores, and twenty percent for other animals like pigs and poultry. This regulation 

was extended a few times - only with a smaller percentage. Now five percent of conventional 

feed for pigs and poultry is allowed.

This is regulated in the „Verordnung (EG) Nr. 834/2007 des Rates vom 28. Juni 2007 über die  

ökologische/biologische  Produktion  und  die  Kennzeichnung  von  ökologischen/biologischen 

Erzeugnissen“: regulation 834/2007 about ecological/organic production and labelling of ecolo-

gical/organic products from 28 June 2007, and mainly in the „Durchführungsbestimmungen 

dazu (Verordnung (EG) Nr. 889/2008 der Kommission vom 5. September 2008)“: the commis-

sion‘s complementing provision from 5 September 2008.

In the section of exceptions of the regulations for the 100% organic feeding, we read:
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ARTICLE 43

Use of non-ecological/non-organic protein fodder from vegetable or animal origin for an-

imal keeping (loosely translated)

As long as no other regulations than Article 22 paragraph 2 letter b, apply, the use of non-ecolo-

gical/non-organic protein fodder for pigs and poultry are only permitted limited, if farmers are 

not able to supply themselves with protein fodder from ecological/organic production.

The maximum of non-ecological/non-organic protein fodder that is permitted for every twelve 

months for these kinds is 5% for the years 2012, 2013 and 2014.

This percentage concerns the dry matter of fodder of agricultural origin and is calculated annu-

ally.

The manager keeps a record of the necessity to fulfil these regulations.

On 31 December 2014, this transition period too is due to expire. Or will they just lower the 

percentage again?

... and now: germinated grain

The question of 100% organic feeding got us to devote us to germinating grain:

If you ask a few old farmers, you will soon find someone with experiences in the whole „ger-

minated“ matter. If hens did not quite lay eggs, they got germinated grain. If someone wanted to 

sell a bull that should have nice skin, one fed germinated grain.

„Gigi“  (Günter)  Heim  from  Kirchdorf  (Upper  Austria)  remembers  his  aunt  from  Windis-

chgarsten (Upper Austria), whom he often visited. During World War II she left maize in warm 

water, let it germinate and then fed it to the chickens, „It was their favourite!“

Maize was not that common back then. This was only by 1950/1960. The chicken farmer from 

Windischgarsten knew exactly that dry maize corns was something that close to nature kept 

chickens did not like a lot. They preferred every beetle, snail, or germling.

OF ANCIENT SOAKED OAT AND PEAS

To germinate grain and legumes and feed it to chickens and other poultry is a method that 

has been described already over four hundred years ago in the Traunviertel - in the guide 

for household management by the Grünthalers. They were lords of Kremsegg Castle near 

Kremsmünster around 1600.
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The original is a beautiful, bulky book that is bound in a medieval manuscript. Somehow it 

made its way from its origin, assumably Kremsegg (Upper Austria), to the archives of Schlüs-

selberg Castle and finally to the regional archives of Upper Austria.

In 1992 Alexander Sperl edited the book in his diploma thesis at Vienna University. Two years 

later the revised edition of this diploma thesis was published in the regional archives. This way, 

this guide for household management is quoted often but hardly ever read throughout.

The way of farming as described in the book, applies for the period of time from about 1580 to 

1620. America was discovered; the „indian chicken“ that we know as turkey was popular at ar-

istocratic estates. And what was considered as proofed in neighbouring countries like Italy or 

France, the Grünthalers have already learned to appreciate on their educational travels.

For emergencies the guide for household management has a rather superstitious mixture: In or-

der for the fox not to catch the chickens one shall let them feed in a big barrel hoop, or feed 

them the lung of a fox.

Normally though, the chicken feed is quite a reliable thing: for hatchlings there are chopped 

eggs, semolina porridge, later oat, husks and hemp. And all this only as an addition, the chick-

ens are able to go outside every day.

As feed supplement in winter the Grünthalers recommend dried sprouts of blossoming stinging 

nettles. Capons (castrated cocks) get germinated peas besides all kinds of kitchen waste. And 

„indian chickens“ get curd and germinated oat.

OLD AND NEW EXPERIENCES

So four hundred years ago the experiences with germinated grain were good.

What about the new ones?

Usually it was malthouse waste - poultry farmers made good experiences with radicles. There-

fore it was germinated barley most of the time, germinated wheat less often. Since 1930 there 

have been many experiments with germinated grain - in Germany and Italy rye seemed to be 

less successful than oat. And like it was for the Grünthalers at Kremsegg Castle, the most suc-

cessful time was winter. However one cannot quite say how the germinating process worked in 

some experiments.
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It was Gustave F. Heuser who wrote in 1955 in his standard work about „sprouted grains“ as 

poultry feed. This is grain that has been germinating for a longer time. From this he distin-

guishes „germinated grains“. These have been germinating only for five or six days like in the 

malthouse.

Heuser‘s book was published at the turning point. This was a time where one could make amino 

acids, vitamins and soon enzymes artificially and add to the feed. For decades germinated grain 

did not seem to be that important.

This has changed - in Central Europe at least - with the discussion about 100% organic feeding.

In October 2002 in Germany, a project had started about using germinated grain in poultry feed-

ing by a few scientists from the University of Kassel and some cooperation partner. The final 

report two years later was ambivalent:

Studies with germinated grain in the laboratory let assume that 100% organic feeding with ger-

minated grain is working.

What does practice show?

„There has not been a significant difference between feeding groups (sprout, corn and exclusive 

feeding)  and  the  origin  of  egg  production,  various  egg  quality  parameters  and  shapes  of 

plumage apart from a tendency to higher egg weight in the feeding with sprouts and higher live 

weight of LT-hens (Lohmann Tradition) in their 14th and 21st living week.

Under the given circumstances the 100% organic feeding ensures a quite good animal health 

and plumage shape with a satisfying performance. Bio-photon analyses showed significantly 

higher results in yolk luminescence than bought conventional barn and cage eggs do. Only the 

once more higher results in the case of eggs from the control group might show that 100% or-

ganic feeding was less adequate than exclusive feeding. Furthermore, the 100% organic supple-

ment required both a higher food consumption and wastage.

Further investigations are necessary to determine the nutrient needs of young and laying hens, 

in ecological keeping requirements as well as for developing adequate organic feeding rations.“ 

(loosely translated)

The reason why these Kasseler‘s feeding trials did not work as good as expected might be the 

way how the grain was germinated. For laboratory trials the grain was germinated by every 

trick in the book: in humidity chambers for up to 144 hours. De facto though, for the stable, the 

grain was germinating for hardly fifty hours. A longer germination period was just not possible 
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under the circumstances. The grain was being germinated in bowls until the animals were in 

their tenth living week - without any movement of the germlings and with a watering twice a 

day, with a room temperature of between 17 and 30 degrees.

From the hen‘s 11th week on, the grain was being germinated in a simple germination device 

(Owisan BK2) that was actually designed for bakeries and did not allow any movement of the 

germlings either. Here the germination temperature was about 27 degrees.

All in all, these are circumstances that are essentially different to what it looks like in the malt-

house: The maximum temperature during germination is 17 to 18 degrees for Pilsner‘s malt. 

The original common floor malting was not possible without cooling during the warm season.

This is not hindering when brewing beer. The germinated grain is dried anyway and has then to 

be stored for at least a month. Just now torrefied malt is problematic when fermenting.

FROM FLOOR MALTINGS TO THE GRAIN DRUM

The difficulties for our own feeding trials with germinated grain: Modern malthouse facilities 

germinate grain perfectly, but mostly with an in-and-out process, not a continuous process. 

We on the other hand, want to be able to feed chickens fresh germinated grain at least twice a 

day. And this grain has to have been germinating for already four days. After this time the in-

gredients are the most valuable, according to laboratory results.

We have designed a germination device that should meet the requirements of agricultural prac-

tice: In one „Grain Drum“ there are eight chambers. This „drum“ works with an engine. It ger-

minates grain in high quality in an automatic process. All this in a robust, stable-fit construction 

that is easy to operate and with a minimum of electrical equipment. The prototype was designed 

for a quantity of 40 kilograms.

In a trial stable in the Kölberhub in Kremsmünster (Upper Austria) we have been trying the 

Grain Drum since June 2010. First, with four hundred laying hens, then, with broilers and then 

with young chickens.

We compared different fodder mixtures in various feeding trials. After thirty days of trial the 

Grain Drum has paid off in its basic idea: It brought us germinated grain in a constant quality 

and was hardly ever delicate. When we were feeding germinated grain we achieved better res-
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ults than with conventional feeding - measured on animal health, egg quantity and overall egg 

weight. All this with a generally quite good performance.

WHAT‘S GOING ON WHEN IT‘S GERMINATING

Of enzymes, vitamins and amino acids

The germination of seeds is a process that plants can usually control quite easily. Seeds only 

germinate when there is a chance of survival. To overcome the dormancy, one needs water - to 

make the germinating grain soak. With the first absorption of water, a complicated wheel work 

starts running - vegetable hormones and enzymes prepare the actual germination.

Reserve substances are split:

STARCH INTO SUGARS

PROTEINS INTO AMINO ACIDS

FATS INTO FATTY ACIDS

In order for the embryo to grow, the radicle breaks through the seed shell. This is what we call 

germination. In the process, substances develop that nowhere else in the plant are that fun-

nelled: enzymes that split cellulose or starch do not make that much sense in grown plants. But 

the ingredients of these germinated seeds are important for our chickens: They help the animals 

to utilise their food better.

ABSORPTION OF WATER / SOAKING

During germination a  new plant  develops from the grain.  Until  radicles  and plumule have 

formed, the plant has to feed on these reserves. As a signal that the germination has started, one 

can look at the water content: When the grain has reached a water content of about thirty or 

forty  percent,  the  actual  processes  of  metabolism start  to  run  intensively. In  nature,  in  the 

ground, the water content rises very slowly and continuously. some time ago in  malthouses, 

they tried to quicken this process and soaked the grain in water.
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By now, it is a known fact that grain should not lie in water for too long - even during the ab-

sorption of water, the grain has to be able to breath. This is why today the grain is ventilated 

again and again during soaking.

ENZYMES

Only a few hours after the germling has started absorbing water, growth promoters (gibberel-

lins) are formed that trigger the formation of enzymes. Depending on the effect of these en-

zymes they are formed at different times during germination. The first kind of enzymes are the 

ones that degrade protein into starch. The starch in endosperms of grain is embedded in a pro-

tein shell. Enzymes split these proteins into peptides and amino acids. One of the most import-

ant enzymes for the degradation of starch is the -amylase. It does not exist in ungerminatedα  

seeds and is formed on the third or fourth day of germination. Amylases split starch into their 

single parts - sugar and glucose.

Experiences in the malthouse have shown: The number of amylases is also depending on the 

type of grain and the climate. A higher water content in green malt and a good ventilation in-

crease the amount of amylases. With a higher germination temperature, the formation of en-

zymes is starting earlier, the amount of the formed amylases is less though as it is with a lower 

germination temperature.

STARCH

One barley corn contains about 63 percent of starch (counted on dry substance). Sugar, that has 

developed during photosynthesis is transported through the stalk into the ear.

In maturing grain there is then put together, polymerised, a long chain of sugar-(glucose-)mo-

lecules. The starch is being attached to the growing starch grains like the skin of an onion. The 

starch is stored in two different ways: amylose - with up to 2,000 sugar molecules in a branch-

less, screwed chain. And amylopectin - with up to 40,000 linked sugar molecules: and from 

there many screwed branches emerge, like on a tree.

Even though the amount of starch splitting enzymes is rising quickly during the germination, 

the degradation of starch is only at a few percent during the first 48 hours and is then increasing 

quickly. Depending on the temperature about 70 percent of starch has been degraded after 144 

hours.
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This is why we think four days of germination is a good compromise in the feeding of poultry. 

Because the degradation of starch has started, we have not lost too much energy yet. On the oth-

er  hand,  we  do  have  a  considerable  concentration  of  enzymes,  vitamins  and  amino  acids 

already.

CELLULOSE / HEMICELLULOSE / NON-STARCH-POLYSACCHARIDE

Barley contains five to six percent of cellulose (counted on dry substance). It is stored mainly in 

the husk. Wheat has a much smaller amount of cellulose. It is limited to fruit and seed shells, 

and cell walls.

Cellulose is quite resistant against enzymatic influence and is degraded only to a small amount 

during the germination.

In the endosperm of grain, the cell walls contain mainly of hemicellulose. Barley, rye and oat 

for example have compounds of -glucan and pentose: long chains of pentose, sugar with fiveβ  

carbon atoms like xylose and arabinose.  Beta-glucan is  being degraded enormously by en-

zymes, during the germination. Pentoses are reduced distinctly; mainly pentose that interferes 

with the digestion as a bulking agent.

Over fifty years ago Fry et al. (1957) have shown that if the grain is soaked in water before it is 

fed, it  increases the digestibility. Scientists assumed even back then that vegetable enzymes 

break open the cell wall for germination. With this the viscosity of the bolus of animals de-

creases, the mixing of digestion enzymes is easier and therefore the absorption of nutrients in 

the small intestine is easy too. Enzymes that degrade pentoses are very sensitive to temperature. 

These enzymes are blocked distinctively at germination temperatures about 30 degrees.

PROTEINS

In germinating grain, proteins are used for the construction of new cells, for example for the 

construction of roots. For this, the big indissoluble proteins have to be split into small dissol-

uble parts - as far as the smallest parts of proteins, the amino acids.

Especially the lysin content is increasing during germination. At a germination period of 96 

hours of wheat germlings, an increase of 37 percent was observed, and an increase of nine per-

cent of threonine; cystine on the other hand decreased by ten percent.

VITAMINS
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For the project „Germinated seeds as animal feed“ (loosely translated; Flamme, Kurpjuhn et al. 

2003), the vitamin content, among others, was researched in germinating seeds. Six out of eight 

have increased notably during germination: vitamins A, B1, B2, B6, C, D3, E and K1. A and D3 

could not be verified.

„The increase of K1 (+0,15mg - 1133%) and C (+47,6mg) was the most noticeable within four 

days germination. The whole content of ascorbic acid was synthesised during germination, it 

was not traceable in the germinated corn. In the case of water-soluble B-vitamins increases of 

262% (B2), 100% (B6) and 24% (B1) could be verified after 96 hours, whereas the fat-soluble 

vitamin E increased by 27%.“

PHYTIC ACID / PHYTATE / INOSITOL   HEXAKISPHOSPHATE / IP6

Phosphorus is stored in grain seed and oil seed in the form of phytic acid and its salts. Between 

50 and 80 percent of the phosphorus lie in the grain in this form - in wheat its stored in the cells 

of  the aleurone  layer  that  surround the endosperm of  the grain;  in  maize especially  in  the 

germling.

The amount of phytic acid and phytate in grain is between 0,5 and two percent, depending on 

the type, conditions of growth and harvest methods. The amount of phytate is distinctive higher 

when the plants are fertilised with inorganic phosphorus as when the phosphorus comes only 

from organic sources like compost. Phytate interferes with the digestibility of feed.

The absorption of phosphorus, zinc, magnesium, iron and other trace elements is decreasing at a 

high concentration of phytate, for both humans and animals. Also hindered in their activities are 

enzymes that animals and humans need to digest protein and starch - especially pepsin, amyl-

ases and trypsin.

On the other hand, a (low) phytate content can have a positive effect on health: calcium salts of 

phytic acid can soften lead poisoning. Phytic acid in a low dose can protect against fatty liver 

and lower the level of cholesterol and triglyceride. Concentrations that hinder the absorption of 

minerals are likely to be ten times higher than the health promoting concentration (0,035% of 

dry matter). Germinating grain and legumes is one of the easiest ways to lower the level of 

phytate significantly. During germination, the phytase content - enzymes degrading phytate - is 

increasing distinctly after three to four days. With this, the phytate content in germinating millet 

is decreasing by a quarter after 72 hours, and by a half after 96 hours. This is similar to germin-

ating legumes. The phytate content in germinating rye is decreasing by more than 80 percent 

after four days and by 60 percent in barley.
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FATS / LIPIDS / FATTY ACIDS

During the germination, vegetable fats are being mobilised. This is how the ingredients of fats, 

the fatty acids, can finally be used in the cell as a source of energy. Because the lipids are ma-

cerated into free fatty acids, the seeds are digestible more easily.

„With an progressing germination, the content of crude fat is increasing. It rose by 41% after 

144 hours germinating at 25 degrees Celsius. Harmuth-Hoehe et.al. (1987) found an increase of 

total fat by 53% after 96 hours germinating. (...) The increase of total fat is mainly linked to the 

rise of saturated and multiple unsaturated fatty acids.“ (Flamme, Kurpjuhn et al. 2003)

The content of multiple unsaturated fatty acids is increasing during the germination - especially 

in linolenic acid: by 112 percent after 144 hours.

OUR RESOURCES

In Central  Europe commercially made chicken feed contains mainly high-starch grain 

and high-protein grain legumes.

Grain as well as legumes have substances that hinder digestion and are therefore limited in their 

amount in the prepared ration depending on the fodder. By germinating the grain and legumes 

many  of  those  retardants  can  be  reduced  significantly.  They  seldom  disappear  completely 

though. This is why the aim for fodder with germinated seeds is a diverse ration also.

GRAIN

WHEAT (TRITICUM AESTIVUM)

Our wheat does not have one single plant as its wild ancestor but has developed through mul-

tiple cross breeding. Therefore, there are many various types and so are their features. For us 

wheat is  The chicken feed with an amount of five percent per ration. Depending on the type, 

wheat can contain a high level of pentosans - substances that hinder digestion. Particularly high 

are these levels in „c-wheat“: types that are used especially for feeding. The pentose content in 

„a-wheat“ (quality wheat for baking) is usually lower.

SPELT (TRITICUM SPELTA)

Spelt is the next relative to our wheat. But wheat is a naked grain. After threshing, the corn is 

not enclosed in a husk. The corn of spelt on the other hand is enclosed in a husk and it is re-

17



Germinated Grain - Healthy Hens

moved in its own milling gear. If the corn is damaged during the removal of the husk, the ger-

mination can stop after one to two days.

RYE (SECALE CEREALE)

First, rye was weed on grain fields and was cultivated only later on. Because of the low pentose 

content, rye is seldom used for chicken feed. Through germination, these contents decrease dis-

tinctly. Rye can go to seed right before the harvest. If this sprouted grain is dried and then ger-

minated, there can be problems with the germination.

TRITICALE (CROSS BREED OF TRITICUM / WHEAT AND SECALE / RYE)

Depending on the type, the pentose content varies. In some types the content can be reduced 

quite easily through germination, in others not. We think the use of about 20 percent triticale in 

a ration is appropriate, when using germinated seeds also.

BARLEY (HORDEUM VULGARE)

Four-row winter barley is grown mainly for feeding and contains more protein than two-row 

summer barley. Summer barleys contain more starch and are used as brewing barley in malt-

houses and as fodder.

OAT (AVENA SATIVA)

In the past, oat was a very common chicken feed. By now, we know that the content of essential 

amino acids is quite high already in the dry oat corn.

MAIZE (ZEA MAYS)

For  feeding,  maize is  usually  squashed or roughly ground.  After  four  days of  germination, 

chicken like to eat the whole corns too. They prefer types of small corn though and somewhat 

smaller maize corns that remain after the seed cleaning process and are often fed to pigeons (we 

call it „Taubenmais“ - pigeon maize). In order for the maize to germinate well, the germination 

temperature should not drop under 17 or 18 degrees, especially in winter.

MILLET (E.G. PANICUM MILIACEUM IN THE MIDDLE AGES, SORGHUM BICOLOR TODAY)
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During the Middle Ages and the Early Modern Age, millets were the most common grains in 

our regions. These „real millets“ of the strain Panicum or Setaria had more little corns than the 

strain Sorghum that is common today.

LEGUMES

The seeds of legumes contain between 20 and 26 percent protein. The content in legumes is up 

to three times higher than in wheat. Ripe legumes contain almost all the time substances that 

hinder digestion or are acutely toxic. By soaking and changing the water a few times, but even 

more by germinating, these contents of substances are reduced distinctly. Usually the fewest of 

these substances are in peas, the most in some ervils. In new breeds they try to keep the level of 

these retardants the lowest and the methionine content as high as possible. For example in sweet 

lupins, field peas and field beans.

THEY HINDER AND THEY HELP

Many  vegetable  substances  are  not  just  good  or  bad  in  animal  feeding.  Pentose  and  ara-

binoxylan are especially ambivalent. They are found in nearly all plants - in the cell shells.

Arabinoxylan contains of many single sugar molecules: arabinose and xylose. They function as 

mucilages and are able to tie many other substances to themselves. In the living plant for ex-

ample, they work against fungal infection. There are many proven health-promoting effects for 

humans and animals. Nevertheless, pentosans can make the absorption of nutrients a lot harder. 

Rye contains about six to eight percent pentosans (spread in the whole corn), wheat contains 

about two to three percent that is concentrated in the marginalised layer.

GERMINATION AND ITS LIMITS

About the quality of natural resources and hygiene

Water, air and movement

Those who have tried to germinate grain or other seeds know: it is hard work. First, the seeds 

need much water to soak. Then, after a few hours when the actual germination starts they need 

air and must not lie too close and wet onto each other. Plus, through the germination the grain 

creates warmth.
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This is why in the malthouse the grain is shovelled at least once daily. So that the grain wanders 

from one end of the malting floor to the other in six to seven days. Even though the methods 

have changed by now, we can still learn one thing of maltsters and brewers: How well germina-

tion works. It  starts with cleaning the grain. During the preparation, rough dirt is  removed. 

Sand, stones, dust, half corns, weed seeds.

Then the grain has to be stored in a way so that the ability to germinate is maintained. The less 

the storing temperature and the water content is, the longer the grain can be stored without tak-

ing damage. Ideal are 12 percent moisture at a storing temperature of about ten degrees Celsius.

When grain is dried at a water content of more than 15 percent, the drying should be very gently 

at first. The best is a cold air stream. Harvest-fresh, moist grain reacts very sensitive on warm-

ing, the ability to germinate is decreasing distinctly. Depending on the type of grain, strain, and 

year, it takes a few days after the harvest until the grain is even able to germinate. This funda-

mental dormancy is about five days for barley and it takes less for rye. There it is possible that 

the corn sprouts when it is still in the ear. After a few days the dormancy in the narrow sense is 

over.

But most grain types still take six to eight weeks where the grain does not like to absorb water. 

Only after this time the full germinating energy is given. When we now leave grain soaking in 

water for a few hours - until the water content in the corn is between thirty and forty percent, 

then many hundreds of metabolic processes start in the germinating corn at once. E.g the syn-

thesis of enzymes, the degradation of starch and proteins and so on. 

When we put our germinating grain in a humidity chamber under laboratory conditions, we will 

see that the germination is taking less time with a higher temperature. In the case of our types of 

grain it is working up to about 30 degrees Celsius.

When used as animal fodder - as well as for humans - the temperature should be much lower. 

Between 15 and 18 degrees and not more than 20 to 24 degrees is recommended. Under this 

conditions, the ingredients we want rise within three to four days, whilst unwanted retardants of 

digestion are being reduced. And the degradation of starch does not proceed too quickly. (More 

on this in chapter What‘s going on when it‘s germinating)

One thing distinguishes our germinating seeds from the ones on the field: As soon as the radicle 

is formed, the seeds outside can absorb the nutrients from the ground. Our germlings rely on 
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their own storage substances. Healthy grain, stored dry, is the best foundation for a good quality 

of the germlings. In wet harvest years, one should ensure a good grain cleaning. Broken bits of 

corns, ergots, shrivelled grain, dust and dirt should be removed. For evaluation the guide lines 

of the EU for the feed industry are a good basis: The addition in healthy basic grain may only 

be up to 12,5 percent. Such grain can easily be germinated. Just take the example: In malt-

houses a germination ability of 96 out of 100 grains is required.

It does not make any sense to germinate grain with large amounts of fungus or superimposed 

grain. Fungal spores that sit on the surface of cereal corns can be washed out by soaking (and in 

Grain Drums). But grain with large amounts of fungus have already formed mycelium within 

the grain. These mycotoxins (fungal poison) will not increase during the germination at low 

temperatures but they can hardly be removed either.

IS GERMINATION DANGEROUS?

In June 2011 in the Netherlands, farmers had to destroy 30,000 tons of vegetable. The reason: 

After an infection with EHEC-bacteria (enterohaemorragic strains) the German Food Authority 

warned about a number of sources of infection. First cucumbers were suspected, then tomatoes, 

later on it was germlings in general and sprouts, and last it was fenugreek seed.

There is no definite proof that these seeds were contaminated with EHEC. Generally though it 

is  possible that seeds (or germlings) are contaminated with ECEC. According to the WHO 

(World Health Organization: Enterohaemorragic Escherichia coli,  Fact sheet 125,  December 

2011) classic sources of infections for humans are raw or too little cooked meat products and 

raw milk. Contamination of vegetables like salad, spinach, sprouts or germlings might happen 

through water that got in contact with animal faeces.

The BfR („Bundesinstitut for Risikobewertung“ - federal institute for risk assessment) recom-

mends farmers of sprouts or germlings that are being eaten raw, to treat seeds before the prepar-

ation in a way that possible germs are eliminated.

SIXTY TIMES FRESH DRINKING WATER

In our germination process (in the Grain Drum) the seeds for the germination (usually grain like 

wheat and maize and legumes like field pea) are being sprinkled with fresh drinking water regu-

larly in a rotating drum. This water is removed in the next turn and replaced by fresh water. In 

the course of the germination process such an exchange of water is made about sixty times.

This constant exchange of water distinguishes our systems from other germination systems, 

where seeds are germinated without any movement, e.g. in tubs.
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LESS MYCOTOXINS THAN IN CONVENTIONAL FEEDING

In our germination system the contamination of grain with mycotoxins is less also. It is similar 

to the system with anti-gushing barrels, that were used in the malthouse in the past: Through the 

movement of the grain and the constant exchange of water, the majority of fungal spores is be-

ing washed out.

FROM THE GRAIN DRUM INTO THE STABLE

The main problem in hygiene in industrial sprout production starts after the actual germination. 

Germlings and sprouts have to be portioned, packed, transported and stored until sale. In ex-

actly this period bacteria breeds in the packages, according to the BfR (2009). This source of 

danger does not exist in animal feeding. Because the fresh germinated grain and legumes get 

into feeding instantly after the germination process. Of course the same standards as in other 

fodder production apply to seeds that are used for germination. Today in practice many thou-

sands tons of grain are germinated daily - without major problems and without any discussion: 

in malthouses.

In the design of our  Grain Drum, we orientated ourselves on the organic inspection authority 

that are common in malthouses and breweries. Through germination no microorganisms can de-

velop.  And in a regulated (controlled automatically) germination process they do not  breed 

either. On the contrary: even grain that shows traces of bacteria, is contaminated on purpose, 

does not show any after the germination.

An examination for „classic“ germs like listeria, salmonella and e. coli in quick tests did not de-

tect anything in our germinated grain. This is not a surprise and matches our experience from 

water hygiene. A concentration of these germs that is worth mentioning within the period of 

four days (at relatively low temperatures) would require an extremely high concentration in the 

beginning.

THE MATERIAL IN THE STABLE

When the seeds are germinating for feeding one should be able to clean the used material eas-

ily: surfaces that are smooth and without cracks are the goal. The surrounding has to sustain 

wave water and jet water. The material should also sustain organic acids.

We decided to use common chrome nickel steel: In quality 1.4301 it is the oldest, most bought 

chrome nickel steel (a third of world‘s production). And it is used in the food industry too.
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Consistent against food acids, weak organic and inorganic acids - everything we find in daily 

operation. And it is easy to clean. When you hear about problems with germination in feeding 

tests, the sources of mistakes are usually the same:

TOO LONG SOAKING OF SEEDS

Never longer than 12 hours and even then we recommend a ventilation in between.

TOO HIGH TEMPERATURE

Fifteen to 18 degrees are ideal. With a distinctive higher surrounding temperature you have to 

cool down. The seeds develop warmth on their own during germination.

With just a few seeds you will barely notice but you do with a hundred kilograms. This warmth 

too has to be dissipated.

TOO LONG GERMINATING

According to our experience, four, five days are a good compromise. This is between what in-

gredients we want to be synthesised in the corn and what the corn loses in energy.

TOO LITTLE AIR / NO MOVEMENT

When seeds are germinated in thin air, like in nature, there are hardly any problems. But when 

seeds lie in layers about 20 or 30 centimetres high the germinating grain has to be moved or 

perfused with humidified air regularly.

GERMINATED GRAIN IN PRACTICE

What does it mean when we talk of performance?

We wanted to know what performance animals bring in our feeding tests with germinated grain 

and other seeds. To be able to compare with conventional feeding, it is necessary to know the 

symptoms of performance of each breed. This is not only egg production and meat perform-

ance, but also body weight, plumage and egg quality.

ADVICE AND RATIONS FOR LAYING HENS
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SYMPTOMS OF PERFORMANCE OF HYBRID LAYERS

Hybrid layers are breeds that usually are superior concerning performance. On the contrary of a 

common opinion, hybrids do have a better endurance in their laying performance too. Regard-

ing egg weight and egg shell quality, hybrids too, usually are superior to breeds and are not in-

ferior in vitality and hatching rate either. Only the ability of natural breeding was lost to a large 

extent because of the selection on high laying performance. Naturally hybrids that have a higher 

level of performance also have higher needs of correct keeping and feeding.

-Age at the beginning of egg production: age at over 50% laying performance at at least three 

consecutive days (Ø 140-150 days, depending on lightning programme of the breeding)

-Top of egg production: age and laying performance when reaching the highest performance (Ø 

92-97% laying performance between the 26th and the 30th living week, depending on the start 

of egg production)

-Persistence: endurance of laying performance and performance loss with flock age (perform-

ance after one year of laying eggs: Ø 75-80%)

-Number of eggs each starting hen: depending on the total laying performance and mortality (Ø 

310 eggs each starting hen and year)

-Egg volume in kg: depending on number of eggs and egg weight (Ø 19-20kg each starting hen 

and year) important criterion when the proceeds are counted on kg (in some countries)

-Shell quality: breaking strength / number of fractured eggs and good colour in the case of hens 

that lay brown eggs

-Quality  inside  the  eggs:  see-through  quality  (Haugh-Units),  yolk  amount  and yolk  colour, 

amount of blood and meat stains

-Consumption of fodder per animal and day (Ø 115-125g) mainly depending on body weight 

(maintenance requirement) and performance

MORTALITY (DEATH RATE, WASTAGE RATE)

- Norm: 0,5 to 0,7% waste each laying period (à 28 days) mainly depending on disease resist-

ance and cannibalism tendency

100% ORGANIC FEEDING WITH GERMINATED GRAIN FOR LAYING HENS
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A discussion about the 100% organic feeding has been going on for a long time now. Without a 

solution that convinces everybody. Because there are so many requests: The food should be 

made and used as easy as conventional one. Plus, performance and health of the animals should 

not suffer.

The prize should be economic. But still, some components will not be there in 100% organic 

feeding anymore, because those protein carriers are not as available in such an amount and in 

organic quality, like potato protein or maize gluten. This is why one cannot just transfer conven-

tional recipes on organic ones.

As a result they tried to give hens more proteins in the form of oil fruits in tests with 100% or-

ganic feeding. But this way the egg weight rose strongly. To compensate, they fed rations with a 

very low energy content - about nine MJ metabolisable energy. But this way the daily feed in-

take rose up to 140 grams.

Apart from this, the laying performance was not that good either. For example, in a test in 

Lower Saxony, it was between 80 and 90 percent. But only in a period of time of about 14 

weeks. After that it dropped again. After the 22nd week there is no data because the test had to 

get cancelled over financial problems.

In our trial stable in Kölberhub in Kremsmünster (Upper Austria) we compared four versions of 

feeding for laying hens - one 95% organic prepared mixture and three 100% organic mixtures 

with germinated grain:

On 16 June 2010 laying hens in their 18th week were brought in - in eight stables with 50 hens 

each. Two non-contiguous stables at a time were run as tests parallel. They were brought out in 

their 56th week.

Stables 1 and 5 (control group) got 95% organic prepared feed from Auer company.

Stables 2 and 6 got prepared feed with an amount of 57% germinated grain.

Stables 3 and 7 got germinated grain with an addition of varying ingredients.

Stables 4 and 8 got germinated wheat with kibbled (not germinated) maize.

THE RESULT
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Feeding germinated grain (wheat, weight proportion about six percent of the whole amount) 

brought better results than conventional feeding - measured on animal health, egg quantity and 

total weight of eggs.

All this with generally very good performances and a low food consumption.

GERMINATED GRAIN FOR LAYING HENS - WHAT IT YIELDS:

One hundred percent organic feeding guaranteed, with a high laying performance and good an-

imal health

Distinctive higher digestibility of feed, 15 to 20 percent less feed consumption as a result

The actual saving of expenses varies widely depending on the company - depending on size, 

food supplier, an own grain production,...

ACTIVE SUBSTANCE FROM NATURE

Because using germinated grain had proved itself, we tried to find out how far we could go 

without active ingredient concentrate by using germinated grain. We succeeded in the breeding 

of broilers: Even without the addition of vitamins and trace elements our broilers reached stand-

ard values of the breeding company regarding weight after 18 weeks. In the case of laying hens 

with only stable keeping it seemed as if the addition of vitamin D3 was necessary. We could 

spare the addition of other vitamins and trace elements though.

ADVICE AND RATIONS FOR BROILERS

Symptoms  of  performance  of  hybrids  (from  the  „Merkblätter  Geflügelhaltung  des  Sch-

weizerischen Aviforum“: leaflets poultry keeping of Swiss Aviforum)

Today‘s hybrids show a high fattening performance and are therefore by far superior to pure 

breeds and male laying hybrids.

FATTENING PERFORMANCE (IMPORTANT FOR FARMERS)

-Weight gain and final weight after a certain time of fattening

-Food consumption: kg fodder per kg living weight and per kg addition, gain at longer fattening 

times

-Mortality (wastage)

-Constitution (leg problems, heart or circulatory problems), more constitution problems at high 

growth speed, effect on mortality and number of runts
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-Productivity index (combination of important fattening performance criteria)

Example: EBI (European Broiler Index) - slaughter performance (important for slaughterers)

-Exploitation (carcase weight in percent of living weight)

-Balanced carcase weight, consistency of growth, number of rants

-Constitution of carcase, number of marketable parts like breast, drumstick, wing and tissue 

parts (bones, tendon, skin, fat), meat quality (important for consumers)

-Measurable  or  sensory  meat  qualities:  look,  colour,  tenderness,  juiciness,  taste,  frying and 

cooking qualities, bio-chemical values (e.g. pH-value), contents and nutritional value.

100% ORGANIC FEEDING WITH GERMINATED GRAIN FOR BROILERS

In the fattening trial we compared conventional 95% organic prepared feed with a germinated 

mixture of maize and wheat. On 29 April 2011, 90 young broilers were brought in per stable, 

eight stables in four groups. On 28 June 2011 the animals were killed.

Stables 1 and 5 (control group) got 95% organic prepared feed from Auer company.

Stables 2 and 6 got germinated maize and wheat (about 61%) and another prepared feed.

Stables 3 and 7 got germinated maize and wheat.

Stables 4 and 8 got germinated maize, wheat and hemp.

In the breeding of broilers germinated grain was superior to conventional feeding too. Here the 

mixture of germinated wheat and maize (61% per ration) brought the best results. In our feeding 

trials we did not have any problems with the constitution of the animals: We used robust, slowly 

growing animals. For feeding we used about five percent less raw protein than usual. We found 

that less nitrogen was noticeable in the meat.

EXPERIENCE IN KEEPING PARENT ANIMALS

Symptoms of performance of parent animals / cocks (from the  „Merkblätter Geflügelhaltung 

des Schweizerischen Aviforum“: leaflets poultry keeping of Swiss Aviforum)

-Fertilisation rate (percentage of fertilised eggs) depends mainly on the number of cocks in a 

flock, as well as on the flock‘s age (fertilisation rate increases after the egg production starts 

and decreases with age)
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-Hatching rate (percentage of hatchlings in incubated eggs) depends mainly on the fertilisation 

rate

-Number of hatchlings of each hen, depending on the number of eggs each hen, the number of 

breed-fit eggs, as well as hatching rate

In the feeding trial at the organic parent animal company Andreas Wurm in Hochburg-Ach (Up-

per Austria) germinated grain was fed to cocks:

FEEDING TRIAL IN JUNE 2013

3,000 hens JA57 Hubbard company

240 cocks M77 Hubbard company

Six kilograms germinated wheat was added daily to the fodder for cocks in their 62nd to their 

68th living week. The animals liked the fodder very much. The colour of their comb was redder 

and they showed more vitality. There have been very good hatchling results despite the flock‘s 

age.

GERMINATED GRAIN FOR DOMESTIC HENS

For pet keeping and pedigree breeding, the feeding of germinated grain has always been very 

common - and it still is: for breeders, a higher vitality of the animals is obvious. And in an 

already high effort for pet keepers,  germinating the grain does not really carry any weight. 

Chickens enjoy germinated grain - this is why breeders even recommend feeding such seeds as 

treat to tame them. For a visibly better animal health it usually is enough when chickens get 

germinated grain two or three times a weak during winter. About one half of the daily ration 

each, so about a hand full of germinated seeds each chicken.

WHY THE CORN CAN DO MORE THAN ITS SEPARATE INGREDIENTS

Through the germination of grain (and other seeds), digestibility rises by approximately 15 per-

cent. Vitamins, enzymes and amino acids that are formed in the germinating corn can be utilised 

better by animals than the ones that are made artificially.

What is effecting the health of animals - a combination of all these ingredients - was investig-

ated properly only in the last ten years; for example in feeding studies with non-kibbled whole 
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grain. Before that, investigations were usually made with individual nutrients - mostly as black-

and-white  trials:  Of  course,  hatchlings  have  developmental  disorders  when  they  are  raised 

without any vitamins. Of course, hens cannot lay eggs when the calcium and phosphorus supply 

is not right.

Only, chickens as well as humans, are able to compensate a lot in their nutrition. But for that 

they need food with quality: A good amount of easy utilised ingredients, e.g. essential amino 

acids. But also not that digestible parts are necessary, like raw fibre, starch that has not been 

macerated. And to some point even ingredients that are known as hindering for digestion; like 

phytases. The digestion system of chickens has adjusted to all of these vegetable ingredients 

within millions of years of evolution. The more prepared fodder ingredients are, the less they 

are able to ensure such a variety.

THE GRAIN DRUM AND ITS PREDECESSORS

We want to feed grain and legumes that have been germinating about four days/96 hours. 

This germinated grain should be available at least twice a day.

This was our most important request for a germination device for poultry feeding. Ninety-six 

hours or longer a germination - this is possible in different ways. Always though, the grain has 

to be moved, turned: In malthouses they do it in a „Saladin box“ - in perforated tubs made of 

steel, that can hold up to six hundred tons of barley, with screwed turners. Or in germination 

cylinders that turn. In the breeding of sprouts too, germination cylinders are common.

All these processes have one down side for us: They do not work continually but in a batch. In 

the malthouse this is not a problem - the green malt is being dried/torrefied and can then be 

stored and used on demand.

When sprouts are germinated, the filling of a cylinder is portioned, packed and cooled down 

too. But we would need eight of those germination cylinders when we want grain to feed twice 

a day that has been germinated for four days.

This is how we got the idea to make eight or 12 departments in one cylinder. Each chamber 

contains the grain for one feeding The capacity of one chamber should be four to six times the 

volume of the dry grain. Ideally the chambers should be suitable for soaking in excess water 

and then a controlled humidification. At least one part of the chamber cell should be perforated 
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to let water flow through. The size of the perforation depends on the smallest diameter of the 

dry grain corns. Wheat for example allows a maximum of two millimetres.

On the prototype of this „Grain Drum“ we tried to make as many functions as possible auto-

matically without having prone electronics. Hence, the doors of our Grain Drum open and close 

at every turn automatically by passing rollers at a link. 

THE PROTO-GRAIN DRUM WORKS ONLY WITH ONE ENGINE - LIKE ALL TYPES OF THE GRAIN DRUM AFTERWARDS - 

FROM THE DEVICE FOR A BIG CHICKEN STABLE TO THE ONE FOR THE KITCHEN.

In the course of the application for patent, the patent agents found a few devices that were sim-

ilar to our Grain Drum. Only they did not seem to were made in series:

On 4 February 1954 M. Walter Madrzak applied for patent in Paris for his „Appareil pour la  

germination du grain“.  This germination device has a turning, perforated cylinder with five 

chambers. The filling of one chamber is for the daily fed ration. Therefore grain is germinating 

for five days until it is fed. Each chamber opens and closes with sliding doors. The cylinder is 

moved by hand.

A whole different concept is from a Russian patent application from 5 May 1980: Here the ger-

mination happens on the outside of a drum. It is separated in eight horizontal segments. When 

the drum is turning, these segments are swivelled to the inside. Then they get sprayed with a nu-

trient solution and fold back to their original position.

In Germany on 11 October 2002 Angel Castillo applied for patent for a germination device for 

sprouts: Here you have a few chambers for germination on a turning plate. Each chamber is de-

tachable and fillable individually.

ONE IDEA, FOUR DRUMS

We give germinating seeds in the Grain Drum more water in the beginning of the germina-

tion and less later on - in an automatically controlled process.
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By the rotation of the Grain Drum the seeds are gently moved and dampened evenly. And by 

now, four different types exist where there has only been a big one for the stable. Four types for 

four purposes: for keeping animals, for bakers, up to a Grain Drum for the kitchen.

The Grain Drum is designed and made in Austria.

OUR AUDIENCE:

Grain Drum 3000 and 1000 - farmers, animal keeping and bigger bakeries (Grain Drum 1000)

Grain Drum 100 - bakeries, animal keeping, zoos, breeding companies / poultry

Grain Drum One - kitchens, enthusiasts, schools, kindergartens, handicapped facilities

STRUCTURE:

Function, construction and material are derived from the original Grain Drum type.

Material - stainless steel (chrome-nickel steel)

Lying drum, depending on the size with 8/4/1 chambers

Opening and closing of the chambers by priority control over blades

CONTROL:

We have the  Grain Drum 3000 and  1000 with a touchscreen. Alternatively they can be con-

trolled by PC or notebook too.

The two smaller ones (Grain Drum 100, Grain Drum One) get an easy controlling. It works 

from PC, notebook or tablet.  Once started, the programme works even without a connected 

computer.

Breaks, movement and watering are freely adjustable. Fix standard programmes are offered - 

e.g. wheat, soy,...

ABOUT OUR GRAIN DRUM

The Grain Drum is filled by a fan or a conveyer in the form of a snail . Twice a day one of eight 

chambers is filled with grain automatically.

The control can be adjusted to different grain on each Grain Drum individually. Times for wa-

tering, soaking and movement can be modified as needed. Therefore it is possible to germinate 

varietal grain as well as legumes or conglomerates.

In summer the germinating grain is watered and cooled down with fresh water, in winter it is 

warmed. During the germination, in the period of time of four days, this happens about sixty 

times. Twice a day germinated seeds are emptied from one out of eight chambers and instantly 
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brought onto the feeder band into the stable. The empty chamber is then flushed automatically 

and filled again with grain.

For the transport into the stable, we recommend a conveyer: It transports the fodder gently and 

gives the chickens enough room to feed. It is also suited for a combination of wet and dry food.

GRAIN DRUM 3000

100 kg grain per chamber

200 kg grain each day

8 chambers

Dimensions (w/h/d): 2.858 x 2.550 x 1.300 mm

Advantages

Duration, water supply and movement can be freely selected by touchscreen - to adjust to dif-

ferent grain. Filling, emptying and feeding in the stable are controlled automatically. Several 

Grain Drums can be operated by one control.

GRAIN DRUM 1000

40 kg grain per chamber

80 kg grain each day

8 chambers

Dimensions (w/h/d): 2.438 x 1.786 x 1.205 mm

Advantages

Duration, water supply and movement can be freely selected by touchscreen - to adjust to dif-

ferent grain. Filling, emptying and feeding in the stable are controlled automatically. Several 

Grain Drums can be operated by one control.

GRAIN DRUM 100
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8 kg grain per chamber and day (when filled dry)

4 chambers

Dimensions (w/h/d): 1.172 x 1.047 x 600 mm

Duration of germination, water supply and movement freely selectable

Filling and emptying manually

Advantages

Our smallest  Grain Drum was manufactured after its bigger prototypes: Throughout made of 

premium steel, sturdy, hardly delicate, and easy to clean. Main difference: four chambers in-

stead of eight, no integrated connection to a feeding system. It can be used with our automatic 

control by  touchscreen.  Because  it  is  so  light,  this  Grain  Drum is  mobile.  It  can  be  used 

wherever there is the need of fresh grain and seeds to germinate daily - for bakers, large kit-

chens and animal keeping.

GRAIN DRUM ONE

Size (w/h/d): 240 x 200 x 180 mm

Weight: 4,5 kg

Advantages

A capacity of 250 grams grain. Germination cylinder and collection tub made of stainless steel. 

Shell made of powder-coated aluminium. Automatic watering and movement by preset pro-

grammes - suitable for grain and others

¨  Our smallest Grain Drum - for the kitchen

EASY GERMINATION METHODS FOR A START

Who only needs germinated grain and legumes every now and then can germinate without 

much technical effort.

WHAT‘S IMPORTANT:
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Not too high a temperature - possibly not more than twenty degrees. Of course the seeds would 

germinate faster when it was warmer. But then microorganisms would breed faster too and we 

do not want that.

WATER, WATER, WATER AND AIR, AGAIN AND AGAIN

Grain seeds and big legumes have to absorb a lot of water in the beginning. Therefore, the seeds 

are usually being soaked for a few hours. After the steeping time that should not take longer 

than twelve hours, the seeds need air again and again. They should be rinsed and dampened reg-

ularly but not lie in water. Ideally the seeds are rinsed with water every few hours. Clean, cold 

water is the easiest disinfectant - and great for cooling the seeds that warm during the germina-

tion.

ENOUGH SPACE

During the germination, many seeds double their weight. The volume though is growing up to 

five or six times within four or five days.

MOVEMENT‘S GOOD

Those, who want evenly germinated seeds cannot spare movement. But it has to be very gently. 

Radicles and plumules are very sensitive and break easily. The easiest tool to germinate seeds 

are bowls: Here you can let the seeds soak with much water and then let them germinate under 

damp conditions - maybe covered with kitchen foil.

For bag enthusiasts: The seeds can soak in every solid plastic bag. Who also perforates such a 

bag with little holes (e.g. with a needle) can then move the soaked seeds into a „germination 

bag“.

Bags from fabric are suitable for germination too - but one tends to forget the seeds more easily 

than in see-through bags.

PICKLE GLASS WITH SIEVE LID

If you make holes in the lid of something like a pickle glass, you quickly have a ventilated ger-

mination jar. Of course you can buy something like that too: A glass with a sieve lid from 

plastic and a holder so that the glass is able to stand angularly upside down.

Germination devices that germinate on different floors are very popular in kitchens. It looks 

nice but it needs much care because of the big surface at a high ambient temperature. Therefore, 
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the seeds need to be carefully cleaned before the germination and the change of water has to 

follow the instructions exactly.

And if there is not any chicken to feed but you just want to look at seeds that are germinating, 

then teachers from California have an idea for you: The Germinator.

Material:

1 CD case (the jewel case without the inner part)

1 plastic bowl for water

1 coffee filter

2 rubber bands

Radish seeds or other fast growing seeds - up to the size of a pea

On the front of the cover you draw a horizontal line where the seeds will lie with a ruler and a 

permanent marker. Every centimetre below and above you draw more lines - as a yardstick for 

roots and plumules. Dampen the coffee filter and lay five or six seeds on the „seed line“, close 

it. Put everything in the plastic bowl, fix it with the rubber bands. Put water in the bowl - done!

WHEN NOBEL PRIZE WINNERS FEED GERMLINGS

In the course of many goose generations Konrad Lorenz has investigated the social beha-

viour of grey geese - first in Seewiesen in Oberbayern, then in Grünau, Almtal.

His flock of geese that exists up to today is one of the most and longest investigated group of 

animals worldwide. The biologist Sybille Kalas helped to transport Konrad Lorenz‘ geese from 

Bavaria to Almtal (Upper Austria) and was his first „goose maid“ back then. And she was in 

charge of germinating grain too: The geese were fed with germinated wheat all winter long. 

First the wheat was soaked in buckets, then germinated in flat perforated metal bowls - three, 

four on top of each other with a collecting bowl underneath for the remaining water. The wheat 

was fed when the germlings were about two or three centimetres long. Health problems some 

geese had before because of too much protein in the food were then gone.

GERMINATED ARCHEOLOGY
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British archeologist Merryn Dineley deals  with old malt  and brew technologies  in her 

studies.

She searches for hints for malt making and beer brewers in the Early Neolithic in the Balkans, 

the Near East, Middle Europe and on the British Islands. She says, that the first farmers did not 

grow grain to grind it into flour and make bread. Archeologists found hints that show it was 

about germinate the grain to make malt, malt sugar and beer. And it was used to feed animals 

too.

„GUT GEKEIMT“ (WELL GERMINATED) TO ENJOY

And as a special treat, here is something to enjoy: When we germinate grain gently we can 

enjoy the sprouts without the long way over the chicken too. And when we feed chickens 

with germinated grain we can taste that - in the egg and the meat.

Here are a few recipes all about germinated seeds.

Recommendations for recipes

(4 people)

PEA SOUP WITH RADISH SPROUTS

Ingredients:

1 tablespoons olive oil

1 shallot

500g green peas

700ml water

Salt

4 tablespoons sesame oil or olive oil

4 tablespoons radish sprouts

Directions:

Chop shallots finely and braise them lightly in olive oil. Add peas and braise them shortly. Add 

water and salt and cook it up. Let it simmer for five minutes. Mash two third of it, then put it to-

gether with the rest of the peas and reheat it.
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Before serving, sprinkle the soup with sesame oil or olive oil and garnish everything with radish 

sprouts.

CANAPÉS WITH SWEET PEPPER AND RED CABBAGE SPROUTS

Ingredients:

125g polenta

500g water

1 level teaspoon salt

Olive oil

6 tablespoons soy cream (or crème fraîche)

2 pinches of powdered sweet pepper

Salt

6-8 tablespoons red cabbage sprouts

Directions:

Cook up the polenta and water while stirring and cook it at a moderate temperature until it is 

pulp. Salt the polenta and remove it from the oven. Spread the polenta on baking paper or an 

oiled work surface about one centimetres thick. Let it cool down.

Cut out „biscuits“ - chicken, goose, heart,...

Fry the polenta biscuits slowly in a pan with only little olive oil until they are golden brown. 

Let the polenta biscuits drain on kitchen paper and let them cool down.

For the sauce: mix soy cream or crème fraîche, sweet pepper and salt.

Just before serving, garnish the polenta biscuits with sweet pepper cream and cabbage sprouts.

GREEN TRAY BAKE

Ingredients:

5-6 eggs

250g sugar

150ml olive or rapeseed oil

250g spinach, strained
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250g spelt whole-grain flour

1 pinch baking powder

Powdered sugar, cream or jam - for decoration

Directions:

Stir eggs and sugar until fluffy and fold in oil and strained spinach. Also fold in flour and bak-

ing powder. Cover a low baking tin with baking paper or spread butter on it and cover it with 

flour. Fill in the dough and bake it at 170 degrees until the top has some colour. Try with a fork, 

whether the dough is done - the hot cake feels very soft, but it gets firm quickly when it cools 

down. Put two layers onto each other with slightly sour jam in the middle and cut it in small 

cubes. Then powder them with sugar.

Or you can put cream on the cooled cake and portioned it then.

LITTLE CREAM CHEESE WITH SPROUTS

Ingredients:

1 tablespoon crushed hazelnuts

1 goat cheese, maybe cut in many little pieces

1 tablespoon alfalfa sprouts or radish / mustard / onion sprouts

Directions:

Put hazelnuts on a plate,  turn the cheese in them, garnish it  with sprouts and serve it  with 

wooden skewers.

BACON WRAPPED FRIED POTATOES

Ingredients:

1kg little potatoes

Salt

Caraway seeds

Cheese (e.g. Emmentaler)

150g bacon
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3 tablespoons rapeseed oil

Some rosemary and thyme branches

Directions:

Cook potatoes with caraway seeds in salted water until nearly done. Peel them and then cut in 

halves lengthways. Cut the cheese in thick pieces and put one piece on two potato halves. Put 

them together and wrap it with bacon. Heat rapeseed oil and fry the potatoes. Add rosemary and 

thyme and fry for ten more minutes.

Serve hot.

POLLO ALLA MARENGO

CHICKEN IN

LEMON-LIKE, BUTTERY SAUCE

Ingredients:

1 chicken, about 1kg

1 tablespoon flour

Olive oil and salt

1 glass of white wine

30g butter

1 lemon (organic)

Directions:

Cut the chicken into pieces, fry it in olive oil and butter, salt it and leave it until it is golden 

brown on both sides, at moderate heat - altogether for about half an hour. Then remove from 

bones, powder it with some flour, deglaze with white wine and let it boil down.

Season with lemon juice and serve with a lemon cut in small cubes.

Maybe serve with rice.

STEWED PEAR WITH GERMINATED WHEAT

Ingredients:

8 pears
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2 tablespoons sugar

5 tablespoons germinated wheat or spelt

Directions:

Peel pears, divide into quarters and remove the pips. Cook them in little water and sugar until 

soft.

Serve the cooled down pears with the juice and garnish everything with germlings.
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