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Process for preparing feed and feed additives of enhanced nutritive value from
industrial by-products containing vegetable oils

TECHNICAL FIELD

The present invention relates to process for preparing feed and feed ad-
ditives of enhanced nutritive value from industrial by-products containing vege-
table oils, with especial regard to the available nitrogen content.

BACKGROUND ART

Claim for animal protein which can be utilized in the nutrition has been
increasing world-wide and thus, providing animal fee protein of suitable quality
causes increasing problem as well. Recently, strong research took place in the
field of the so-called non-protein nitrogen (NPN) materials, in the first line the
possible highest utilization of urea in the feeding technology. However, resuits
have not always been sufficient. It has been proved that in case of ruminants,
the feed containing biologically strongly valuable proteins may be substituted
with urea partly only. Namely, in the composite stomach of ruminants the urea
dissociates to ammonia and carbon dioxide; in case of rapid dissociation the
ammonia excess, getting into the blood stream may cause severe toxicosis, .
extremely also death.

Patent specification BG61248 relates to the preparation of feed addltlves
in solid block forms. In the process, for ruminants, among others corn bran,
urea, molasses and animal fats are used.

Similarly, USP 4,994,284 also discloses feed additives for ruminants. The
invention relates to a liquid solution formulation containing molasses, urea and
animal or vegetable fat.

HU202084 provides a process for preparing feed additive and" protein
substitute. According to this document, for decreasing the harmful ammonia
level forming at decomposition of urea, feed of high carbohydrate content, such
as molasses are used.

HU197185 discloses a process for preparing feed additive enhancing the
utilization of protein-free nitrogen compounds. The additive comprises for ex-
ample urea, molasses or vinasse and beet grist.

It is known that for the growth of microorganisms in the rumen of rumi-
nants, organic carbon sources and nitrogen source are required. 90% of the
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protein content of the feed is decomposed into ammonia. The decomposition
process is retarded in time and thus, even feeding with high protein quantities
does not cause ammonia toxicosis at the animals. )

One should, however, proceed very cautiously when using fully or partly
urea as nitrogen source as the urease enzyme permanently present in the ru-
men is capable of decomposing the urea into ammonia already within half to
one hour from the feeding which may cause liver damaging, toxicosis in the
animals, considering that the toxic dosis of urea is about above 0,5 g/body kg.
Therefore, it is obvious that the decomposition process should be retarded in
the use of urea.

In foraging, as carbon source many materials containing cellulose and/or
hemicellulose may be used. There are also different by-products, among others,
corn bran used. It is desirable in any way that these carbon sources, which are
preferable of high nutritional value, are also decomposed proportionally with the
nitrogen source, in a steady way. It is also desired, however, that the decompo-
sition of the generally used urea takes also place in a retarded way, proportion-
ally with that of the carbon source.

The use of known vegetable oils or fats, suitably hydrogenated oils, is
also well-known for those skilled in the art.

During use of the materials mentioned above, however, a number of
problems have been raised. It is very important, for example, that the feed in-
troduced as carbon source, does not have sufficient nutritional value and thus,
higher amount thereof is needed, which in turn, limits the nutritional uptake. An-
other disadvantage is that at mixing the feed, serious problems may occur as
the consistence of the feed is insufficient, and the sticky, lumpy feed is not at-
tractive for the animals. The use of hydrogenated oils further enhances the
problems: the use thereof, even at a relatively low quantity, further limits the
manageability of the feed. '

DISCLOSURE OF THE INVENTION

The present invention aims to eliminate the above problems by providing
a technology wherein from industrial and other by-products and urea used as
nitrogen source feed or feed additive are produced, wherein the nitrogen re-
lease is retarded and proportional with the carbon source utilization, no toxic
effect to the ruminants take place and at the same time, the feed and feed addi-
tive, respectively, is fully manageable, having suitable flowability.
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The invention is based on the recognition that for retarded nitrogen re-
lease, the glucose-urea can primarily and excellently be used. The invention is
further based on the recognition that, as carbon source component of high nutri- -
tional value, grits of oily seeds, especially the press cakes obtained in oil recov-
ery, preferably the rape cake, most preferably their bran fractions can be used.

The glucose-urea (glucose-ureide) is known compound, the physical
characteristics of which had been described by Helferich, B. and Kosche, W.
already in 1926 (Berichte). In the compound, the aldehyde group of the sugar is
in bond, thus losing its reducing ability.

Tests have been carried out to determine the in vitro urease cleavage of
glucose-ureide as well as by in vivo on sheeps by administration of urea in a
calculated toxic dosis. The test results, which are shown in example 1, have
shown that under in vitro conditions the glucose-ureide is very difficult to cleave,
in contrast to the urea, while under in vivo conditions, no toxic blood level could
be detected, thus the compound showed very good protrahed properties even
in vitro.

Due to its very good retard effect, the glucose-ureide has proven an ideal
agricultural product and additive, respectively. On the other hand, manufacture
of the compound in its pure form cannot be economical, due to the large-scale
utilization thereof. Therefore, there is a need to provide a process for preparing
the same, wherein the glucose-ureide is obtained in situ, while the product has
a retard and non-toxic effect and provides at the same time and easily manage-
able, flowable product which thus, can easily be handled. .

Considering the aforesaid, the invention also relates to providing a proc-
ess which allows the valuable N-content of urea available in feeding animals at
a higher level. In the products provided by the technology according to the in-
vention the urea decomposes in the rumen of ruminants only slowly and thus
production of ammonia in a toxic level is inhibited. This is called as "by pass"
effect. It is desirable that this "by-pass" or retard (prolonged) effect proceeds
proportionally and evenly along with the cellulose decomposition. That is, in ru-
minants most of the cellulose, hemicelluloses and proteins is decomposed in
the rumen and thus, the microorganisms living therein can utilize these materi-
als.

Formation of glucose-ureide, even under laboratory conditions, is a slow
equilibrium reaction. It has been found that under large scale process, this reac-
tion can substantially be accelerated and thus, from easily and simply available
agricultural by-products an accelerated and simple reaction takes place. To
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achieve the above advantages, the invention relates to a process for preparing
feed and feed additives of enhanced nutritive value from industrial by-products
containing vegetable oils, such as grits of oily seeds and/or press cakes,
wherein the grist of oily seeds and/or press cakes is mixed with urea, acidic
vinasse and molasses, to the mixture hydrogenated fat and/or oils added and
the mass thus obtained is homogenized with the grits of oily seeds and/or press
cakes, preferably bran fractions.

BEST MODE OF CARRYING OUT THE INVENTION

In the first step of the process according to the invention, urea, molasses
and acidic vinasse are reacted, wherein due to the glucose content of the mo-
lasses, glucose-ureide is obtained; the reaction medium is provided by the wa-
ter-content of the molasses (and partially that of the acidic vinasse). After partial
progress of the reaction, yeast vinasse is added to the mixture, which contains
autholized yeast; the enzyme content of the yeast vinasse serves as catalyst in
the production of the glucose-ureide.

The acidic vinasse is a by-product of the agricultural industry, wherein
the enzymes therein are inactivated, due to the low pH value. The acidic vi-
nasse contains strong acid, suitably sulfuric acid; characteristic pH is at most 2,
preferably about 1. Therefore, utilization of this by-product has been very limited
while at the same time, deposition thereof caused serious troubles.

The reaction mixture obtained in the first reaction step accordingj to the
invention contains mostly molasses, vinasse, non-reacted urea, as well as glu-
cose-ureide, in aqueous medium.

The next step of the technology comprises the hydrophobizing of the
non-reacted urea with hydrogenated fat, to avoid the toxicosis caused by the
rapid urease-decomposition of urea. This step is carried out by hydrophobizing
with hydrogenated fat, which limits the availability of urea. Thus, the process
provides a double-secured retard effect, by providing part of the urea in the form
of glucose-ureide on one hand, and by inhibition of the enzymatic availébility of
the free urea on the other.

Addition of the hydrogenated fats to the aqueous mixture is a critical fac-
tor. That is, the viscosity of such compositions which can be used in the process
is very high and thus, handling of such a complex mixture is very difficulf, in the
first line due to knobbing which influences the homogeneity and thus, availability
of useful nitrogen sources of the mixture. It is especially difficult and was not
solved so far, the preparation of a composition in which the above, mostly nitro-
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gen-containing mixture, mixed with the carbon source to be added, formed an
easy-handling, flowable mixture.

For the above purpose, according to the invention the extracted grits of
oily plants containing max. 1-2% fats, and preferably cakes of oily seeds and
bran fractions thereof, respectively, are used. Sources of such bran fractions
are for example sunflower, soybean, corn and cereals, wherein most preferred
are the suitable bran fractions of sunflower and rape, preferably with an oil con-
tent of max. 12%.

Those skilled in the art would have anticipated that in case of the use of
bran fractions mixed product had become an amorphous, sticky mass. Surpris-
ingly, it has been found that the bran fractions of oily seeds, which possessed a
reduced oil content, can be covered by the mass also containing the hydrogen-
ated fat that a flowable composition free from susceptibility of knobbing is ob-
tained.

Accordingly, the present invention relates to a process for preparing feed
and feed additives of enhanced nutritive value from industrial by-products con-
taining vegetable oils, such as by the use of oil-containing grits and/or cakes,
wherein the grits and/or cake are mixed with urea, acidic vinasse and molasses,
after decrease of the glucose content of the molasses, enzyme active vinasse is
added, to the mixture thus obtained hydrogenated fat and/or oil is added and
the mass thus obtained is homogenized with the oil containing seed grit and/or
cake, preferably bran fraction. In the process of the invention, as plant product,
preferably rape bran, rape cake, sunflower grid, and sunflower cake are used.

According to a preferred embodiment of preparing the bran fraction the
rape cake manufactured by high pressure oil pressing, which has an average oil
content of 8 to 12%, is passed through a cascade of screens and the yellow
flesh part is separated from the black bran part by screening. The yellow flesh
part is rich in oil and protein but poor in fibers. This product provides an excel-
lent feed for monogastric animals, preferably poultry, as the protein content is
increased to 34% from 30% and the oil content is raised from 8 - 12% to 10 -
15%, while the fiber content decreases from 12-15% to 8-10%.

However, the preferred carrier used in the process according to the in-
vention is the dark brown bran fraction still containing 25-27% protein, by the
use of which in the technology, an ideal feed basic material valuable for rumi-
nants is obtained. |

According to a preferred embodiment of the invention, based on 100
weight units of industrial by-product containing oil, 1-14%, preferably 4,5-9%
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molasses, 1-6%, preferably 1,5-3,6% acidic vinasse, 1-9%, preferably. 4{6,5%
urea, 1-5,5, preferably 0,2-2,5% yeast-vinasse and 1-9%, preferably 3-6,5%
hydrogenated fat and/or oil are used. '

Animal experiments have been carried out to prove the significant differ-
ences between the natural urea and the "retard" composition prepared accord-
ing to example 2 (Retard karbamid I) and example 3 (Retard karbamid Il) in re-
spect of the ammonia content of cattle rumen fluid.

It is well-known that in case of ruminants, the ammonia concentration
increases in the 4th hour after feed uptake followed by a fast decrease. Excep-
tion under this rule is the feeding with nitrogen sources which promptly decom-
pose in the rumen (NPN materials), in which case appearance of an "ammonia
peak" appears very fast. However, the urea, due to the fast decomposition in
the rumen even cannot be detected from the rumen content, for exam‘ple in
case of poisoning. ' ,

Our investigations have shown that the natural urea in the first 0,5 to 1
hour after feeding drastically increases the ammonia content of the rumen fluid
(from 11,58 mol/l to 63,11-74,34 mol/l, see Figure 1). Thereafter, the ammonia
value and effect thereof is already of less importance. The ammonia concentra-
tion of rumen strongly depends on the quantity and constitution of the feed
taken up, but generally varies between 1 and 60 mmol/l. It is also well-known
that the absorption of ammonia from the rumen is much faster than that of the
ammonium ions.

Quick hydrolysis of urea and release of ammonia can be especially dan-
gerous when the feed is easily digestible (fermentable) and has a low carbohy-
drate content. It should be noted that besides the easily fermentable carbohy-
drate sources (starch, sugar) also other materials, such as sulfur, phosphor and
calcium, magnesium molybdenum and the like, respectively, are necessary for
the protein synthesis from ammonia. The easily decomposing nitrogen sources
administered in suitable quantity may promote the cellulose digestion in-the ru-
men. '

The process of the invention is illustrated by the following examples:

Example 1

The in vitro decomposition of glucose-ureide by urease enzyme was ex-
amined by two different analytical methods. For the experiments, aqueous solu-
tion of urea was used as control.
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1. Titration method

Aqueous solutions of urea and glucose-ureide calculated on identical
nitrogen content were treated with parallel urease solutions. The decomposition
reaction was carried out at 32°C, the degree of hydrolysis were controlled at 0,
30, 60, 90, 120, 150 and 210 minutes. Titration of the ammonia as deliberated
was accomplished with 0,1 n hydrochloric acid in the presence of methyl red or
groak indicators.

In each sample taken from the solutions containing the glucose-ureide
also the reducing sugar contents were measured, but such contents could not
be detected during the 210 minutes.

0,1 n hydrochloric acid (ml)

0 min

30 min

60 min

90 min

120 min

150 min

210
min

urea

(methyl
red)

2,5

11,7

12,4

14,0

14,5

15,0

urea

(groak)

4,5

8,0

18,0

22,0

20,6

20,5

glucose-
ureide

(methyl
red)

0,2

0,2

04

04

0,2

0,2

0,5

glucose-
ureide

(groak)

0,6

0,6

0,6

1,0

1,0

0,8

0.8

2. Measurement of ammonia concentration by ionselective membrane electrode
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The reaction was carried out in pH=5,9 acetate buffer at 37°C, samples
were taken at 0, 15, 30 and 60 minutes under conditions as at the titration ex-
periments.

urea glucose-ureide

min mV mole NHa/ min mV mole ‘NH3/I
0 +32 1,0.10% 0 +80 1,4.10° |
15 -50 2,8.10° 15 +60 3,1.10°

30 -63 4,5. 10° 30 +61 3,1.10°

60 -75 7,6.10° 60 +56 3,6.10°

The method used proved to be very selective and sensitive, suitable for
determining the absolute ammonia concentration. |
Evaluation: .

The results derived from both measurement methods provided the con-
clusion that under in vitro conditions (i.e. laboratory conditions closely similar to
the physiological circumstances) the glucose-ureide was practically impossibie
to be cleaved by urease enzyme. On the contrary, under the identical condi-
tions, urea has almost completely been decomposed.

In vivo experiments with glucose-ureide

The experiments were carried out on sheep adapted to urea. However,
before the tests, the animals were fed with feed with no urea. The daily feed
consisted of 10-15 dkg fodder, ad libitum alfalfa hay and water. The animals
were administered through sound with urea and glucose-ureide in doses corre-
sponding to 0,7 g urea’/kg body weight nitrogen equivalent.

After administration, ammonia concentration of the blood plasma were
hourly determined during 6 hours. Measurements were accomplished from
heparinized plasma by ammonia selective membrane electrode, immediately
after taking the samples.

Mean blood ammonia levels are shown on Figure 1.
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Example 2 _

a) in a duplicator heated with hot water 1,85 kg acidic vinasse .(VIPRO-
TAL), 7,50 kg molasses and 5,20 kg urea were added and the mixture was
stirred for 6 hours at 70°C. Afterwards, the mixture was cooled, 0,45 kg yeast
vinasse was added and stirred for additional 4 hours. Then the mixture was fed
into a duplicator containing 5 kg hydrogenated vegetable fat (Bewi-Spray-99-
FA-Dakovit, manufacturer Bewital GmbH & Co., KG Sudlohn-Oeding, DE) and
stored in elevated temperature.

b) Rape cakes obtained from oil production and prepared by high-
pressure pressing (oil content 9,8%) were passed through a screen cascade
and the yellow flesh was separated from the black bran fraction. Thus a bran
fraction of 25-27% protein content was obtained and used in the next step.

c) In a high rotating mixer 80 kg of the bran fraction was mixed with the
mixture obtained in step b. After homogenizing, a flowable, easy handling feed
or feed additive was obtained.

The vinasse materials used were the followings:

Acidic vinasse: VIPROTAL, manufacturer Budafok Eleszté- és Szeszgyar Kft,
Budapest, dry material content 68%, crude protein 46%, pHO2, adjusted by sul-
furic acid;

Yeast vinasse: manufacturer Budafok Eleszté- és Szeszgyar Kft, Budapest, dry
material content 60%, organic content 50%.

Example 3

a) In a duplicator heated with hot water 2,5 kg acidic vinasse (VIPRO-
TAL), 8 kg molasses and 4,60 kg urea were added and the mixture was stirred
for 6 hours at 70°C. Afterwards, the mixture was cooled, 0,55 kg yeast vinasse
was added and stirred for additional 4 hours. Then the mixture was fed into a
duplicator containing 5 kg hydrogenated vegetable fat (Lactoplus-2000-Dakovit,
manufacturer Bewital GmbH & Co., KG Siidlohn-Oeding, DE) and stored in ele-
vated temperature. :

b) Rape cakes obtained from oil production and prepared by high-
pressure pressing (oil content 12%) were passed through a screen cascade and
the yellow flesh was separated from the black bran fraction. Thus a bran frac-
tion of 30-32% protein content was obtained and used in the next step.
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c) In a high rotating mixer 80 kg of the bran fraction was mixed with the
mixture obtained in step b. After homogenizing, a flowable, easy handling feed
or feed additive was obtained.

The vinasse compositions used in the example were identical with those
used in example 2.
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CLAIMS

1. Process for preparing feed and feed additives from industrial by-
products containing vegetable oils, such as by the use of oil-containing grits
and/or cakes, wherein the grits and/or cake are mixed with urea, acidic vinasse
and molasses, after decrease of the glucose content of the molasses, enzyme
active vinasse is added to the mixture, to the mixture thus obtained hydrogen-
ated fat and/or oil is added and the mass thus obtained is homogenized with the
oil containing seed grit and/or cake, preferably bran fraction. ’

2. The process according to claim 1 wherein as plant material rape bran,
rape cake, sunflower grit and sunflower cake are used.

3. The process according to claims 1 or 2, characterized by using 1- 14%
molasses, 1-6% acidic vinasse and 1-9% urea calculated on 100 weight unit of
industrial by-products containing vegetable oils.

4. The process according to any of claims 1 to 3 characterized by using
4 5-9% molasses, 1,5-3,5% acidic vinasse and 4-6,5% urea calculated on 100
weight unit of industrial by-products containing vegetable oils.

. 5. The process according to any of claims 1 to 4 characterized by using
1,5-5% yeast vinasse calculated on 100 weight unit of industrial by-products
containing vegetable oils. ‘

6. The process according to any of claims 1 to 5 characterized by using
0,2-2,5% yeast vinasse calculated on 100 weight unit of industrial by-products
containing vegetable oils.

7. The process according to any of claims 1 to 6 characterized by using
1-9% hydrogenated fat and/or oil calculated on 100 weight unit of industrial by-
products containing vegetable oils.

8. The process according to any of claims 1 to 7 characterized by using
3-6,5% hydrogenated fat and/or oil calculated on 100 weight unit of industrial
by-products containing vegetable oils.
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