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OILSEED MEAL

Cross-Reference to Related Applications

[0001] This application claims the benefit of European Patent Application Serial No.
15170397 2 filed June 03, 2015, entitled "OILSEED MEAL.

Field of the Invention

[0002] The present invention relates to a process for preparing an oilseed meal with
enriched content of proteins and the use of a frame with classifying element or multiple frames
with multiple classifying elements and wherein the classifying elements have rectangular or

elliptical holes.

Background of the Invention

[0003] Oilseeds generally contain a significant amount of proteins. For example,
rapeseed meal or canola meal contains 35-40% proteins. From the standpoint of animal
nutrition, the protein components in animal feed should be selected in accordance with
physiological nutrition guidelines and an increased protein content is preferably used.

[0004] In fact, for monogastric animals, such as pigs and poultry, the protein content
is important in terms of digestibility and nutrient concentration.

[0005] Efforts were therefore undertaken in the industry to devise ways for increasing
the amount of proteins in oilseeds.

[0006] EP 1 908 355 relates to processes for the reduction of the fiber content in

oilseeds.
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[0007] EP 2 123 178 describes a method for producing a rapeseed meal, and more
particularly to a method for producing a rapeseed meal having high industrial usefulness. It
would be desirable to have an effective process for obtaining protein-containing oilseeds with
suitable protein content.

[0008] The current invention provides such a process.

Summary of the Invention

[0009] The current invention relates to a process for preparing an oilseed meal with
enriched content of proteins by sieving original oilseed meal resulting from the extraction of
oil, characterized in that the sieving is using a first frame with first classifying element in the
form of screen cloths, wires, or bars and wherein the classifying element has rectangular, or
elliptical holes, preferably rectangular holes, and wherein the frame including the first
classifying element is shaking, oscillating, vibrating or tumbling, or wherein the classifying
element is oscillating, or vibrating within the frame.
[0010] It further relates to the use of a frame containing one or multiple shaking,
oscillating, vibrating or tumbling, classifying elements in the form of screen cloths, wires, or
bars and wherein the classifying elements have rectangular, or elliptical holes for enriching
the protein content in oilseed meal with at least 3%, preferably from 4% up to 12% in
comparison with original oilseed meal.
[0011] Furthermore, it relates to poultry, pig feed or aquafeed containing oilseed meal
with enriched content of proteins obtainable by the process of the current invention.
[0011a] According to an aspect of the invention is a process for preparing an oilseed
meal with enriched content of proteins by sieving original oilseed meal resulting from
extraction of oil,

wherein the sieving is using a first frame with a first classifying element in the form of
screen cloths, wires, or bars and wherein the first classifying element has rectangular holes,

wherein the first frame including the first classifying element is shaking, oscillating,
vibrating or tumbling, or wherein the first classifying element is oscillating or vibrating within
the first frame,

wherein the holes of the first classifying element comprise two distinct or different

dimensions, and
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wherein the first classifying element is inclined downwards in the first frame in an

angle of from 5° to 45° from horizontal position.

Detailed Description

[0012] The current invention relates to a process for preparing an oilseed meal with enriched
content of proteins by sieving original oilseed meal residue resulting from the extraction of
oil, characterized in that the sieving is using a first frame with first classifying element in the

form of screen cloths, wires, or bars and wherein the classifying element
1878403.1

2a
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has rectangular, or elliptical holes, preferably rectangular holes, and wherein the frame
including the classifying element is shaking, oscillating, vibrating or tumbling, or wherein

the classifying element is oscillating, or vibrating within the frame.

[0013] The process of the current invention can be performed in batch. Alternatively

it can be continuous in operation.

[0014] The oilseed meal is selected from the group consisting of rapeseed, sunflower,
sesame, mustard, soybean, corn germ, flaxseed, and mixtures thereof, preferably rapeseed

or sunflower, more preferably rapeseed.

[0015] In the present invention, rapeseed and canola are used interchangeable.

[0016] The oilseed meal is a product obtained from pressing and solvent extraction of
oilseeds, except for soybeans that are not pressed before oil extraction. This oilseed meal
is rather greasy and the meal has a tendency to agglomerate. Moreover usually gums from
the degumming step are added to the meal before discharging the original oilseed meal.
The gums further contribute to the greasiness and tendency of agglomeration of the oilseed
meal. The original oilseed meal is the product directly obtained from pressing and solvent
extraction of oil from oilseeds. In this process, the solvent extraction is a general term that
also includes desolventizing, toasting. Optionally the meal is further dried. Alternatively,
the original oilseed is the product obtained from pressing and solvent extraction of oil
from oilseeds and combined with gums from the degumming step. Again, this
combination with gums can be done during the solvent extraction, e.g. before
desolventizing and toasting or during toasting of the meal. The desolventizing and toasting
of the meal is well-known in the art, and it involves the solvent flashing from the meal by
heating it on a series of steam-heated plates. The final stripping of the solvent is completed
by injecting steam through the meal, a process called toasting. The optional drying of the
meal is well-known in the art. This process for obtaining the original oilseed meal is in

particular applied where the oilseed is rapeseed.

[0017] The original oilseed meal is sieved by using a first frame with first classifying

element in the form of screen cloths, wires, or bars and wherein the classifying element
3
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has rectangular, or elliptical holes, preferably rectangular holes, and wherein the frame
including the classifying element is shaking, oscillating, vibrating or tumbling, or wherein

the classifying element is oscillating, or vibrating within the frame.

[0018] The frame of the present invention is the set-up which is holding, containing
the classifying element or multiple elements. The frame in the current invention may hold
one classifying element, preferably is holding two, three, four, five, six or more classifying

elements.

[0019] The classifying element of the present invention is selected as such that the
holes can be characterized by two distinct or different dimensions. Specific examples of
such types of holes are elliptical and rectangular holes, preferably rectangular holes. In a
typical example, the one dimension is equal to three times the other dimension (e.g. length
= 3x width).

[0020] The sieving is further characterized in that the frame (including the classifying
element) is making an agitating movement. The agitation is not to be understood in a
limiting definition but it can be represented as shaking, oscillating, vibrating or tumbling.

A combination of any of these movements is likewise applicable.

[0021] In yet another aspect of the invention, only the classifying element is
oscillating, or vibrating. In this aspect of the invention, the frame which is comprising the

classifying element remains static and the classifying element is oscillating, or vibrating.

[0022] In yet another aspect of the invention, the sieving of the present invention is
using a frame comprising 2 to 6 superimposed classifying elements each inclined
downwards in the frame in an angle from 5 to 45° from horizontal position and the
classifying element is inclined in an angle of from -5° to 20° related to the previous
classifying element in the frame, while the classifying elements are vibrating or

oscillating, preferably vibrating.

[0023] Shaking of the frame is causing the frame to move from side to side or up and

down with rough movements.
4
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[0024] Oscillation is the movement of the frame or classifying element from its resting
place to the maximum distance it can cover on one side to the maximum distance on the
other side and back to its resting place. The maximum distance is also called the amplitude.
The resting point is known as the equilibrinm state. Oscillation has a definite time period
and it is known as a periodic movement and the time taken to complete one oscillation is

its frequency. It is a swinging back and forth with a steady, uninterrupted rhythm.

[0025] Vibration is the movement of the frame or the classifying element about its

mean position and it can be linear, circular, periodic or non-periodic.

[0026] Tumbling of the frame represents rolling or moving end over end.

[0027] The process of the present invention comprising the following steps:

a) Sieving original oilseed meal resulting from the extraction of oil onto a
first classifying element of a first frame wherein the classifying element is
in the form of screen cloths, wires, or bars and is having rectangular, or
elliptical holes, preferably rectangular holes, and

b) Further sieving the oilseed meal coming through the first classifying
element by applying another classifying element,

c) Repeating step b), preferably once, preferably twice or more preferably
three times, even more preferably four times or more,

d) Collecting the oilseed meal coming through as the oilseed meal with
enriched content of proteins, and
Characterized in that the frame including the classifying element is
shaking, oscillating, vibrating or tumbling, or wherein the classifying

element is oscillating, or vibrating within the frame.

[0028] The process of the present invention is further characterized in that in step b)
a classifying element is used wherein the holes are in surface smaller than the surface of

the holes of the classifying element applied in the preceding step.
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[0029] The current invention further relates to the process wherein the classifying
element is inclined downwards in an angle of from 5° to 45° from horizontal position,
preferably from 10° to 40° from horizontal position. Other angles are suitable as well,
such as from 15° to 30°, from 17° to 25° or 18° to 20°. Further suitable angles are 21°,
23°,26° and 32°.

[0030] Furthermore, the current invention relates to the process that comprises the
following steps:

a) Placing the original oilseed meal resulting from the extraction of oil onto
the first classifying element of the first frame,

b) Further sieving the oilseed meal coming through the first classifying
element by applying another classifying element wherein the holes are in
surface smaller than the surface of the holes of the classifying element
applied in the preceding step,

c) Optionally repeating step b), preferably once, preferably twice or more
preferably three times,

d) Collecting the oilseed meal coming through as the oilseed meal with

enriched content of proteins.

[0031] The repeating step c) of the present invention is not limited to three times but
more than three times are applicable as well. In fact, repetition of up to ten times can be

applied.

[0032] The oilseed meal that is collected in step d) of the process is the product that
is passing through the classifying element. Occasionally, the collected oilseed meal is the

sum of the product that is passing through the last two (fine) classifying elements.

[0033] This process is in particular suitable wherein the oilseed meal is rapeseed meal.
In a preferred aspect of the invention, the surface of the holes of the another classifying
element is 1.05 to 15 times smaller than the surface of any of the preceding classifying

element. More preferably the surface is 1.5, 2.0, 3.0, 5.0, 7.0, 10.0, 12.0 times smaller.
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[0034] Further, the current invention relates to the process wherein the another
classifying element of step b) or optionally from step c) is inclined in an angle of from -
5° to 20° related to the first classifying element. The angle between the classifying

elements is typically between 0-10°.

[0035] The current invention relates to the process wherein the oilseed meal is sieved
onto another first classifying element of another frame. In fact, the process of the current
invention may involve applying the oilseed meal onto the first classifying element or

multiple elements of multiple frames, whereby multiple can be two, three, four or more.

[0036] The current invention relates to the process wherein it comprises further
sieving the oilseed meal, exiting the first frame, onto another first classifying element of
another frame. In fact the oilseed meal passing through the one classifying element or
passing through the last classifying element of the multiple classifying elements of the

preceding frame is applied on the first classifying element of the subsequent frame.

[0037] Alternatively, the oilseed meal that is remaining on the classifying element or
remaining on multiple classifying elements of the preceding frame is placed onto the first
classifying element of the subsequent frame. Increasing the residence time and/or
increasing the surface can be achieved by re-placing oilseed meal remaining on the
classifying elements of the preceding frame onto the first classifying element of the

subsequent frame.

[0038] It further relates to the process wherein the another frame is comprising one or
more classifying elements in the form of screen cloths, wires, or bars and wherein the
classifying elements have rectangular, or elliptical holes, preferably rectangular holes, and
wherein the frame including the first classifying element is shaking, oscillating, vibrating
or tumbling, or wherein the classifying element is oscillating, or vibrating within the

frame.

[0039] Furthermore, it relates to the process wherein the another first classifying
element is inclined downwards in the frame in an angle of from 5° to 45° from horizontal
position, preferably from 10° to 40° from horizontal position.

7



CA 02987928 2017-~11~30

WO 2016/196617 PCT/US2016/035242

[0040] In yet another aspect of the invention, it relates to the process that comprises
the following steps:

a) Placing the original oilseed meal resulting from the extraction of oil onto
the first classifying element of the first frame,

b) Further sieving the oilseed meal coming through the first classifying
element by applying another classifying element,

c) Optionally repeating step b), preferably once, preferably twice or more
preferably three times,

d) Collecting the oilseed meal coming through as the oilseed meal with
enriched content of proteins,

e) Placing the collected oilseed meal onto the first classifying element of
another frame, characterized in that the first frame and the another frame
are a frame comprising 2 to 6 superimposed classifying elements each
inclined downwards in the frame in an angle from 5 to 45° from horizontal
position and the classifying element is inclined in an angle of from -5° to
20° related to the previous classifying element in the frame, while the

classifying elements are vibrating or oscillating, preferably vibrating.

[0041] In yet another aspect of the invention, it relates to the process that comprises
the following steps:

a) Placing the original oilseed meal resulting from the extraction of oil onto
the first classifying element of the first frame,

b) Further sieving the oilseed meal coming through the first classifying
element by applying another classifying element wherein the holes are in
surface smaller than the surface of the holes of the classifying element
applied in the preceding step,

c¢) Optionally repeating step b), preferably once, preferably twice or more
preferably three times,

d) Collecting the oilseed meal coming through as the oilseed meal with
enriched content of proteins,

e) Placing the collected oilseed meal onto the first classifying element of

another frame, characterized in that the first frame and the another frame
8
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are a frame comprising 2 to 6 superimposed classifying elements each
inclined downwards in the frame in an angle from 5 to 45° from horizontal
position and the classifying element is inclined in an angle of from -5° to
20° related to the previous classifying element in the frame, while the

classifying elements are vibrating or oscillating, preferably vibrating.

[0042] More preferably the classifying element of the first frame is vibrating and the
classifying element of the another frame is oscillating. This applies for each of the

classifying elements in each of the frames.

[0043] In a typical set-up the original oilseed meal is sieved onto a first frame
comprising multiple classifying elements and wherein the frame (including the classifying
elements) is vibrating. Typically such a frame is comprising 2 to 6 superimposed
classifying elements. The obtained (collected) oilseed meal from the first frame is then
applied onto a second frame comprising multiple classifying elements wherein the
classifying elements are oscillating. In yet another typical set-up the classifying element
in the first frame is inclined downwards with an angle between 17-30°, preferably angles
of 21°,23°,25° or 26° are applied, and the another classifying element in the second frame
wherein the frame is comprising 2 to 6 superimposed classifying elements, is inclined
downwards with 32° plus, minus 2°. In yet a further typical set-up the oilseed meal
remaining on the another classifying elements of the second frame is re-applied on a third
frame which is similar to the second frame in order to increase residence time and/or

surface.

[0044] The current invention further relates to the process wherein the products
remaining on the classifying elements of step a) to c¢) are collected together as oilseed

meal.

[0045] The process of the current invention allows preparing an oilseed with enriched
content of proteins and the products remaining on the classifying elements is collected as
oilseed meal having potentially the same or similar applications as the original oilseed

meal. This is in particular the case when the oilseed meal is rapeseed meal.

9
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The current invention further relates to poultry, pig feed or aquafeed containing oilseed
meal with enriched content of proteins obtainable by the process of the current invention.
The oilseed meal collected as the remaining product on the classifying elements can be

used as animal feed for poultry, pigs or ruminants.

[0046] Furthermore, the invention relates to the use of a frame or multiple frames each
with one or multiple classifying elements in the form of screen cloths, wires, or bars and
wherein the classifying elements have rectangular, or elliptical holes and wherein the
frame including the first classifying element is shaking, oscillating, vibrating or tumbling,
or wherein the classifying element is oscillating, or vibrating within the frame, for
enriching the protein content in oilseed meal with at least 3% or from 4% up to 12% in
comparison with original oilseed meal. In particular in this use, the classifying element is
inclined downwards in an angle of from 5° to 45° from horizontal position, preferably

from 10° to 40° from horizontal position.

[0047] More in particular, the current invention relates to the use of a frame containing
one or multiple shaking, oscillating, vibrating or tumbling, classifying elements in the
form of screen cloths, wires, or bars and wherein the classifying elements have
rectangular, or elliptical holes for enriching the protein content in oilseed meal with at

least 3%, preferably from 4% up to 12% in comparison with original oilseed meal.

[0048] The advantages of the current inventions are amongst others the fact that two
distinct fractions of oilseed meal, in particular rapeseed meal, with interesting properties

are obtained. Both fractions can be applied in animal feed.

[0049] The process of the current invention is in particular suitable to sieve sticky
oilseed meal with poor flowability. The set-up of the frame and/or classifying element
improves the flow of the particles of the oilseed meal, in particular of the rapeseed meal.

The set-up allows to avoid plugging and/or fouling of the classifying elements.

[0050] Furthermore, the use of multiple classifying elements and/or multiple frames with

one or multiple classifying elements improves the performance of each of the classifying

10
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elements. The effective load of oilseed meal onto the classifying elements with holes
having a small surface can be reduced and the wear or breakage of the classifying element

can be reduced as well.

[0051] Appropriate characteristics of the holes of the classifying element are the pores
opening surface of the cut-off classifying element (screen) being in the range 0.02mm? to
1mm?, preferably 0.08mm? to 0.48mm? depending on the material and the ratio of the

dimensions of the rectangular opening.

[0052] The percentage of protein is expressed % as is, not on dry base. The increase

of the protein is likewise expressed on material as is.

[0053] The invention will hereunder be illustrated in following examples.

Examples

[0054] Original rapeseed meal (Cargill, having 34.13 % protein), is sieved by applying
a 4 deck sizer (4 classifying elements) Mogensen type SC 0546 with a width of 0.5 m and
length 2.3m followed by a 3 deck fine sizer (3 classifying elements) Mogensen Type
SIZER 2000 NC0524 with a length of 2.4m and a width of 0.5m. The material not passing
through the classifying element screen of 0.315mm x 0.9mm was passed again on the fine
sizer. The results in Table 1 show the consolidated yields after the second pass on the fine
sizer.

Table 1: Results of pilot plant trials.

TRIAL Mogensen
equipment
4 DECKS SIZER + 3
DECKS FINE SIZER

Yield: 11,35%

Screen / Machine FRACTION PROTEIN COM§INED
. . . . PRO" % as
rectangular dimensions. (yield) % % as is s
Fine Sizer 0.25 mm x 6.31 417
0.75 mm
Fine Sizer 0.315 39.61
ine Sizer O. mm x 5.05 37.0
0.9 mm

11
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Fine Sizer 0.5 mm x 1.5 9.73 333
mm
Coarse sizer 0.63 x 2.0 739 31.8
mm
Coarse sizer 0.9 x 2.7 16.1 32.9 33.43
mm
Coarse sizer 1.4 x 40 mm 28.66 33.2
Coarse sizer 3 x 130 mm 12.03 34.6
- 14.72 34.4
FEEED MATERIAL 100 34.13 34.13
PRO" = protein.
[0055] The machine used for the pre-screening step (is coarse sizer) was equipped

with classifying elements having rectangular holes with dimensions indicated in the first
column of Table 1 and with the following downwards angles from horizontal going from
coarse to fine:

21°

23°

25°

26°

[0056] The fine fraction below 0.5 x 1.5mm of this first step had a yield of 28.48% of
the overall input and was directed toward the second machine for fine sizing.

The machine used for the fine screening step (fine sizer) was equipped with classifying
elements having rectangular holes with dimensions indicated in Table 1 and with equal

downwards angles for each of the classifying element from horizontal at 32°.

[0057] The feed rate is 6.71 MT/hr for the coarse sizer and 1.83 MT/hr for the fine
sizer.

[0058] The rapeseed meal with enriched protein content is the fraction passing
through the classifying element (screen) 0.315 x 0.9mm. Therefore, in this particular set-
up it is the sum of the product passing through the classifying element 0.25 mm x 0.75
mm and the product passing through the classifying element (screen) 0.315 x 0.9mm.

The product yield of the rapeseed meal with enriched protein content is 11.35%.

12
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[0059] The rapeseed meal with enriched protein content contains 39.61% proteins
and the protein increase was 5.48% compared to the feed material (original rapeseed

meal).

[0060] The remainder of the rapeseed meal is containing 33.44% of proteins.

[0061] The sieving test showed excellent flowability of the material over the screen
due to the inclination / slope of the classifying element (screen). No plugging and
fouling were experienced. The multi-screen arrangement (= multiple classifying
elements) also improves the performance of the screens (classifying elements) by

reducing the load to the finer ones thus reducing wear and likelihood of breakage.

13



CLAIMS
1. A process for preparing an oilseed meal with enriched content of proteins by sieving
original oilseed meal resulting from extraction of oil,

wherein the sieving is using a first frame with a first classifying element in the form of
screen cloths, wires, or bars and wherein the first classifying element has rectangular holes,

wherein the first frame including the first classifying element is shaking, oscillating,
vibrating or tumbling, or wherein the first classifying element is oscillating or vibrating within the
first frame,

wherein the holes of the first classifying element comprise two distinct or different
dimensions, and

wherein the first classifying element is inclined downwards in the first frame in an angle

of from 5° to 45° from horizontal position.

2. The process according to claim 1, wherein the two distinct or different dimensions are
length and width.
3. The process according to claim 1 or 2, wherein the first classifying element is inclined

downwards in the frame in an angle of from 10° to 40° from horizontal position.

4. The process according to any one of claims 1 to 3, wherein the process comprises the
following steps:

(a) placing the original oilseed meal resulting from the extraction of oil onto the first
classifying element of the first frame;

(b) further sieving the oilseed meal coming through the first classifying element by
applying another classifying element wherein the holes are in surface smaller than the surface of
the holes of the first classifying element applied in preceding step (a);

(c) optionally repeating step (b); and

(d) collecting the oilseed meal coming through as the oilseed meal with the enriched

content of proteins.
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5. The process according to claim 4, wherein step (c) is repeated once, twice, three or more

times.

6. The process according to claim 4 or 5, wherein the another classifying element of step (b)
or optionally from step (c) is inclined in an angle of from -5° to 20° related to the first classifying

element.

7. The process according to anyone of claims 1 to 6, wherein the oilseed is selected from the
group consisting of rapeseed, sunflower, sesame, mustard, soybean, corn germ, flaxseed, and
mixtures thereof.

8. The process according to claim 7, wherein the oilseed is rapeseed or sunflower.

9. The process according to claim 7, wherein the oilseed is rapeseed.

10.  The process according to anyone of claims 1 to 9, wherein the process further comprises

sieving the oilseed meal onto another first classifying element of another frame.

11.  The process according to claim 10, wherein the another frame comprises one or more first
classifying element in the form of screen cloths, wires, or bars and wherein the one or more first
classifying element have rectangular holes, and wherein the another frame including the one or
more first classifying element is shaking, oscillating, vibrating or tumbling, or wherein the one or

more first classifying element is oscillating, or vibrating within the another frame.

12.  The process according to claim 10 or 11, wherein the another first classifying element is

inclined downwards in the frame in an angle of from 5° to 45° from horizontal position.

13.  The process according to claim 12, wherein the angle is from 10° to 40° from horizontal

position.
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14.  The process according to anyone of claims 1 to 13, wherein the products remaining on the

classifying elements of step (a) to (¢) are collected together as oilseed meal.

15.  Use of a frame containing one or multiple shaking, oscillating, vibrating or tumbling,
classifying elements in the form of screen cloths, wires, or bars and wherein the classifying
elements have rectangular holes for enriching protein content in oilseed meal by at least 3%, in
comparison with original oilseed meal, and wherein the holes of the classifying elements comprise

two distinct or different dimensions.

16.  The use of the frame according to claim 15, wherein the protein content is enriched from

4% up to 12% in comparison with original oilseed meal.

17.  The use of the frame according to claim 15 or 16, wherein the two distinct or different

dimensions are length and width.

18.  The use of the frame according to any one of claims 15 to 17, wherein the classifying

element is inclined downwards in the frame in an angle of from 5° to 45° from horizontal position.

19.  The use of the frame according to claim 18, wherein the angle is from 10° to 40° from

horizontal position.

20.  Poultry, pig feed or aqua feed containing oilseed meal with enriched content of proteins

obtained by the process according to any one of claims 1 to 14.
1878400.1
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