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-COMPLETE SPECIFICATION.

Process for the Removal of Water, Fats and Other Components
from Material of Animal, Vegetable or Marine Origin.

We, JoHN CHARLES CAVANAGH and EDwiN
GEORGE INMAN, Australian Citizens, both of
168 Adelaide Terrace, Perth, in the State
of Western Australia, Commonwealth of
Australia, do hereby declare the invention,

for which we pray that a patent may be.

granted to us, and the method by which it is
to be performed, to be particularly des-
ctibed in and by the following statement:—
“This invention relates to a process for the
removal of fats and water from materials of
animal, vegetable or marine origin. _
_The process is applicable to the treatment
of such materials as meat, fish, whales and
the scraps or waste from such materials;
also, various oil seeds, beans and grains.
In the operation of the processes described
in our British Patent Specifications Nos.
905.607 and 41183/61 (Serial No. 1,009,338)
fats and water are removed from protein-
confaining materials by treatment in a
counter-current system with one or a mix-
ture of organic solvents. The solvent or the
mixture of solvents is capable of mixing
with water and is able to dissolve fat and

. has a boiling point below that of water.
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The solid end-product from the treatment
contains very little fat or water, but con-
tains absorbed solvent. When the solvent is
evaporated, the solid end-product is thus
recovered, fre¢ from solvent and also sub-
stantially free from the fat and the water
originally in the protein-containing material,
It is a feature of the processes described
in the forementioned specifications that the
solvent moving in the opposite or counter-
current direction to the protein-containing

. material dissolves fat from the material in

the last stage (i.e. the stage where the solvent
enters the system and where the solid end-
product passes out), which fat dissolved in

[Price 4s. 6d.]

the solvent is liberated or set free into a-

separate phase as the solvent passes progres-
sively towards the first stage i.e. the stagg
where the protein-containing material enters
the system and from which the solvent passes
out) and becomes mixed with the water con-
tained in the ingoing protein-containing ma-
terial. In our co-pending application No.
41183/61 (Serial No. 1,009,338) sufficient
water is included in the solvent to ensure that
the outgoing extraction liquor separates into
at least two liquid phases. The outgoing liquid
is a combined liquid of two phases, one
phase being substantially a mixture of sol-
vent and water and the other phase contain-
ing substantially all the fat.

The fore-mentioned processes also remove
flavour components from the protein-con-
taining material. The flavour components
pass out of the treatment system dissolved in
the mixture of solvent and water. '

The solvent or solvents used in the fore-
mentioned processes are basically of a type
which are miscible with water and are also
able to dissolve fat, but they are not ableé to
mix with substantial water and also dis-

.solve substantial fat at one and the same

time. ‘When the solvent is mixed with little
or no water, it is able to dissolve fat. But,
when mixed with substantial water, the sol-
vent is not able to dissolve substantial fat
and fat which is present in the solvent exists
in a separate phase,

It has been found that the processes des-
cribed in the fore-mentioned specificationg
present a physical difficulty in the separation

" of the combined liquid from the solid pro-
tein-containing material in the first stage,

that is, at the point where the solid passés
forwards into the second stage and the com-
bined liquid passes out of the overafl
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counter-current treatment system. If the
temperature is low, such that the fatis in'a
solid condition and if it is in a large amount,

separation is very difficult or almost im- -
possible. The difficulty is lessened by oper- -
ating at an elevated temperature such that

the fat is in a liquid condition, but, even so,
the fat is very viscous and separation may
still cause some difficulty. _

The processes described in the fore-men-
tioned specifications also have a restyiction

in their application, because the water-.

miscible solvents, when used at the elevated
temperature and in a suitable amount in
relation to the amount of protein-containing
material, will generally dissolve the flavour
components in the mixture of solvent and
water which exists'in the first stage and
which passes out of the overall treatment
system as the outgoing combined liquid.

Hence, the processes are re,s_tric_te_d__in -that
they generally produce a solid -end-product

from which the flavour components -are- re-
moved and this might not always be desired.
- The present invention resides in a process
for the production of a substantially de-
fatted and de-watered. proteinaceous end-
product from a’ protein-containing materia]
of animal, vegetable or marine origin and
which contains fat and water, in which"pro-
cess is used a -mixtare of .organic solvemnts
containing one or more solvents substan-
tially miscible with water and one or more
solvents substantially non-miscible ‘with
water but capable of dissolving fat, the mix-
ture of solvents having a boiling point or
boiling range which lies below the boiling
point of water, the protein-contaming ma-
terial being treated by the solvent mixture in
a preferably continuous multi-stage counter-
current process, of which the first stage 1s
the one where the protein-contaimng ma-

terial ‘enters and from which the solvent mix- -

e passes out and the last stage is the one
tv:ljirlerg the new or clean solvent mixture
enters and the proteinaceous end-product
passes out and that the solvent mixture enter-
ing the last stage and passing towards the
first stage progressively - removes fat and
water from the protein-containing mate_nal as
it passes from the first stage to the last stage,
characterised in that the combined liquid in
the first stage exists in two separate phases
of which the one .phase consists substan-
tially of water-miscible- solvent or solvents
and water and the other phase consists sub-
stantially.of non-water-miscible solvent or sol-
vents with fat dissolved therein. Thus, dur-
ing the. operation of the counter-current sys-
tem, the fat which is dissolved from the pro-
tein-containing material in the- last stage is
not necessarily always set free or thrown out
of solution into a separate phase a$ the sol-
vent becomes mixed ‘with water in ghe_ first
stage of the process, but it remains dissolved

solvent.

consists of two phases, the one phase con-
sisting substantially of the water in the pro-

in the non-water miscible component of the -
Hence, in the first stage of the . = =
counter-current process, the combined Liqhid ~~" -

tein-containing material in* admixture with .- . .
the, water-miscible components of the solvent .-

and the other phase consisting of fat dis- =

solving in the non-water miscible compo-
nents of the solvent. o :
Because fat dissolved in the non-water

~miscible solvent is in the form of a thin ¢f:

mobile liquid and not in the form of solid

- fat-or a very viscous melted fat, the difficulty

is overcome which occurs in the separation
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of the combined liquid from the protein- '

containing material in the first stage of the.

counter-current process. Furthermore, be-
cause solid fat and liquid fat will both dis-
solve in the non-water miscible compgpnents
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of the solvent, the process can be operated .

" at any desired temperature eithér low or ele-

vated or below or above the melting point

" of the fat in the protein-containing material.

If the protein-containing starting material
is in a relatively dry condition (such as a
moisture content of 20%. or less), it is some-
timeg desirable to add water. The amount
of water added depends on various circum-
stances. An amount such as approximately
50% of the weight of the dry material is
suitable in some instances. The water is
preferably added to the starting material or

" to the mixture of material and solvents in or

near the first stage of treatment. The addi-
tion of water may be desirable in the case
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of dry materials when it is required to re-

move ‘the taste and small components such
as are soluble in mixtures of water-miscible
solvent and water. s

By using a.suitable solvent mixture in
accordance with the present invention it can
also be arranged that the flavour compo-
nents of the protein-containing material are
not removed by the solvent, but that they
remain in the solid end-product of the pro-
cess. This may be accomplished by a-choice
of solvent mixture consisting mainly of non-
water ‘miscible- components and with only a
small or lesser quantity of water-miscible
components and by operating at a suitably
low temperature. In this way, the combined
liquid in the first stage consists of ‘a small
amount of water-miscible solvent admixed
with the. water in the protein-containing
material and at a low temperature: which
does not dissolve the flavour components.
Thus, the flavour components remain.in.the

protein-containing material and stay in the - -

solid end-product of the process.” o

-It -has been found that a suitable solvent
for this aspect of the invention may-be. pre-
pared such.as by using a petroleum. hydro-
carbon solvent and blanding with it water-

miscible. solvents which will normally .pene-
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trate moist. materials (such as acetone and
ethyl alcohol) together with another desir-
able solvent, such as ethyl acetate. The
choice of solvent mixture is governed by,
firstly, that it must achieve the essential
object of penetrating into the most materia]
to dissolve the fat (or oil) and to liberate
the water in a separate phase and, then,-by
other considerations such as to be recover-
able by normal distillation practices for re-
use and not to leave undesirable residues or
taints in the end products from the treat-
ment. Also, the choice of solvent mixture
may be governed by the desire to leave in
the solid product of the treatment such
minor components of the raw material such
as are related to flavour (taste and smell).
. In order that the solvents may penetrate
sufficiently into the protein-containing ma-
terial to remove the fat and the water (and,
if desired, the flavour components), it is
necessary that the particle size should be
suitably small. A particle size of about 0.25
mm. is generally suitable.

In some cases it is difficult, because of the
fatty or greasy nature of the protein-contain-
ing starting material, to comminute it suit-
ably small. If this is so, then it is some-
times desirable to comminute the starting
material to a coarser size for feeding into
the counter-current treatment. Then, during
the treatment, such as in the third or fourth
stage, the material is further comminuted
in the presence of the solvents to a smaller
size such as 0.25 mm. The finer comminu-
tion may be carried out such as by subject-
ing the mixture of material and solvents to
the  action of rotating, high-speed cutter
blades. _ _

EXAMPLE

Following is one example of a solvent mix- -

ture and its operation in this invention:
The solvent consisted of the following
mixture: —

(8 75 parts by volume of a hydrocarbon
solvent of nominal distillation
range 54°C—70°C, Specific
gravity approximately 0.67,
Aromatic content approxi-
mately 19%.

{b) 15 parts by volume ethyl acetate.

() 5 parts by volume acetone.

(d) 5 parts by volume ethyl alcohol.

This solvent was used in a counterflow
treatment of minced beef meat of approxi-
mate or nominal composition 60% water,
199 fat, 199 proteinaceous solid matter
and 29% minor components related to taste
and smell

The counterflow treatment was carried out
in a similar manner as described in our
British Patent Specification No. 905,607 in
six stages, using 50 gms of minced meat for

each batch of forward flow material and

approximately 75 mils of solvent backflow.

in relation to 50 grams forward flow of
material. At each stage the material was

agitated in a vessel for approximately five:

minutes at a temperature approximately
40°C' and then drained and squeezed,
the solid material being passed to the sub-

sequent stage vessel and the solvent being’

passed to the previous stage vessel, .In the

70

fourth stage the mixture of solid matter and

liquor was transferred for comminution to
a disintegrator with high speed rotating

75

cutter blades and then transferred back to

the fourth stage vessel.

The solid end-product from the sixth or

last stage was desolventized by. evaporation
of the solvent in an oven and then by adding
and macerating into it approximately 15%
by weight of water and then re-drying.

80

(Note: This procedure is similar to com- -

‘mercial desolventization in which the solvent
would be evaporated and recovered by con-
densation and a small amount of steam
would then be used to drive out the last of
the solvent vapour from the voids of the
solid material).
amounted to approximately 9.5 grams from
each batch of 50 grams of raw material and
it had substantially the normal flavour of
the meat. By analysis, the fat content was
found to be 1.19%. '

The outgoing liquid from the first stage of
the treatment consisted of two phases. The
one phase was a mixture of water and water-
miscible solvent and the other phase con-
sislted of fat dissolved in non-water miscible
solvent.

WHAT WE CLAIM IS:—

(1) A process for the production of a

substantially de-fatted and de-watered pro-
teinaceous end-product from a protein-con-
taining material of animal, vegetable or
marine origin and which contains fat and
water, in which process is used a mixture of
organic solvents containing one or more sol-
vents substantially miscible with water and
one or more solvents substantially non-
miscible with water but capable of dissolving
fat, the mixtures of solvents having a boil-
ing point or boiling range which lies below
the boiling point of water, the protein-con-
taining material being treated by the solvent
mixture in a preferably continuous multi-
stage counter-current process, of which the
first stage is the onme where the protein-
containing material enters and from which
the solvent mixture passes out and the last
stage is the one where the new or clean sol-
vent mixture enters and the proteinaceous
end-product passes out and that the solvent
mixture entering the last stage and passing
towards the first stage progressively removes
fat and water from the protein-containing

This solid end-product

85

90

95

100 -

106

110

115

120

125



1,009,339

. trate mdist‘mat_erials (such as acetone and

10

ethyl alcohol) together with another desir-
able solvent, such as ethyl acetate. The
choice of solvent mixture is governed by,

" firstly, that it must achieve the essential

object, of penetrating into-the most materia]
to dissolve the .fat (or oil) and to liberate
the water in a separate phase and, then, by
other considerations such as to be recover-

_able by normal distillation practices for re-

. useand not to leave undesirable residues or
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- ably small,

taints in the end products from the treat-

-ment. . Also, the choice of solvent mixture

may be-governed by the desire to leave in
the solid product of the treatment such
minor-components of the raw material such
as are -related to flavour (taste and smell).
. In order that the solvents may penetrate
sufficiently into the protein-containing ma-
terial to remove the fat and the water (and,
if desired, the flavour components), it is
necessary that the particle size should be

" suitably small. A particle size of about 0.25

mm. is generally suitable. _

In some cases it is difficult, because of the
fatty or greasy nature of the protein-contain-
ing starting material, to comminute it suit-
If this is so, then it is some-
times desirable to comminute the starting
material to a coarser size for feeding into
the counter-current treatment. Then, during
the treatment, such as in the third or fourth
stage, the material is further comminuted
in the presence of the solvents to a smaller
size such as 0.25 mm. The finer comminu-
tion may be carried out such as by subject-
ing the mixture of material and solvents to
the action of rotating, high-speed cutter
blades.

EXAMPLE
Following is one example of a solvent mix-

‘ture and its operation in this invention:

The solvent consisted of the following
mixture: —

(a) 75 parts by volume of a hydrocatbon
solvent of nominal distillation
range 54°C—70°C, Specific
gravity approximately 0.67,
Aromatic = content approxi-
mately 1%.

(b) 15 parts by volume ethyl acetate.

(¢) S parts by volume acetone.

(d) 5 parts by volume ethyl alcohol.

This solvent was used in a counterflow
treatment of minced beef meat of approxi-
mate or nominal composition 60% water,
19% fat, 199% proteinaceous solid matter
and 29 minor components-related to taste
and smell.

The counterflow treatment was carried out
in a similar manner as described in our
British Patent. Snecification No. 905,607 in
six stages, using 50 gms of minced meat for

each batch 'of..forward flow material and.

approximately 75 mlis of solvent backflow
in relation to 50.grams forward flow.of
material. = At each stage the material was

agitated in a vessel for approximately five-

minutes at a- tempetature approximately
40°C and - then drained and squeezed,
the solid material being passed to the sub-

sequent stage vessel and the solvent being

passed to the previous stage vessel. - In the
fourth stage the mixture of solid matter and

liguor was fransferred for comminution to.

a disintegrator with high speed rotating
cutter blades and then tramsferred back to
the fourth stage vessel. . : '

The solid end-product from the sixth qr
last stage was desolventized by evaporation
of the solvent in an oven and then by adding

and macerating into it approximately 15%.

by weight of water and then re-drying.

(Note: This procedure is similar to com-

mercial desolventization in which the solvent
would be evaporated and recovered by con-
densation and a small amount of steam
would then be used to drive out the last of
the solvent vapour from the voids of the
solid material). This solid end-product
amounted to approximatély 9.5 grams from
each batch of 50 grams of raw material and
it had substantially the normal flavour of
the meat. By analysis, the fat content was
found to be 1.1%. '

The outgoing liquid from the first stage of
the treatment consisted of two phases. The
one phase was a mixture of water and water-
‘miscible solvent and the other phase con-
sisted of fat dissolved in non-water miscible
solvent.

WHAT WE CLAIM IS:—

(1) A process for the production of a
substantially de-fatted and de-watered pro-
teinaceous end-product from a protein-con-
taining material of animal, vegetable or
marine origin and which contains fat and
water, in which process is used a mixture of
organic solvents containing one or more sol-
vents substantially miscible with water and
one or more solvents substantially non-
miscible with water but capable of dissolving
fat, the mixtures of solvents having a boil-
ing point or boiling range which lies below
the boiling point of water, the protein-con-
taining material being treated by the solvent
mixture in a preferably. continuous multi-
stage counter-current process, of which the
first stage is the one where the protein-
containing material enters and from which
the solvent mixture passes out and the last
stage is the one where the new or clean sol-
vent mixture enters and the proteinaceous
end-product passes out and that the solvent
mixture entering the last stage and passing
towards the first stage progressively removes
fat and water from the protein-containing
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material as it passes from the first stage to
the last stage, characterised in that the com-
bined liquid in the first stage exists.in two
separate phases of which the one phase con-
sists substantially of water-miscible solvent
or solvents and water and the other phase
consists substantially of non-water-miscible
solvent or solvents with fat dissolved there-

(2) A process as claimed in Claim 1, fur-
ther characterised in that, if the proteifi-
containing- material before treatment is rela-
tively dry, water is added, preferably to the
material before treatment or fo the mixture
of material and solvents at or near the first
stage of treatment.

(3) A process as claimed in Claim 1 or
2, further characterised in that the solvent
mixture is such as also removes taste and
smell components from the protein-contain-
ing material and which pass out of counter-
current apparatus in the combined liquid
from the first stage and being all or sub-
stantially dissolved in the phase which con-

sists substantxally of water-mxscxble solvent_

or solvents and water.

(4) A process as claimed in Clalm Lar ™

2, wherein the solvent mixture comprises by
volume" 75 parts hydrocarbon solvent of
nominal distillation range 54°C. to 70°C.,

15 parts ethyl acetate, 5 parts acetone and. -

5 parts ethyl alcohol.

(5) A process as in any one of the pre- -

ceding claims characterised in that the
protein-containing material is subjected to

comminution in the presence of the solvents

during the counterflow treatment.

(6) A process as claimed in claim 1 fqr
the production -of a substantially de-fatted
and de-watered proteinaceous end product
from a protein-containing material of animal,
vegetable or marine ongm substantlally as
herein described.

For the Applicants,
- WILSON, GUNN & ELLIS, .
Chartered Patent Agents,
57, Market Street,
Manchester, 1.

A Printed for Her Majesty’s Stationery Office,
bingdon: Published at The Patent Office, 25 Southampton Buildings,
from which copfes may be obtained.

by Burgess & Son (Abmgdon), Lt —1965
London, W.C.2,
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