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stresses prevailing during baking and cooling. It has been, proposed to
overcome the difficulties A dry baked product rich in proteins and a
process  caused by the texture of the paste and to improve for its
production                                 the economy of baking by
premixing the proteins 5
70 with fat and by adding the premix to the flour and This invention
relates to the field of biscuits, more  the water so that the proteins are
rendered corn- particularly dry baked biscuits.                   pletely
or substantially inaccessible to water An object of the present invention
is to provide a  because they are protected by a coating of fat. This dry
baked biscuit which is rich in proteins, of high  procedure is known as
"creaming" of the proteins. 10 nutritional value, large in dimensions and
free from    75   Although this method provides a partial solution cracks.
to the above-mentioned problems, it does not take Biscuits are food
products which are very popular  into account the phenomenon of cracking
orthe among children and adolescents in particular for   problem of
preserving the nutritional value. This is their light and crispy texture,
their pleasant taste and  because, to obtain minimum blocking of the
lysine, it 15 their golden appearance and for their ability to be  80 is
necessary to produce a biscuit of large dimensions readily consumed without
preparation and to keep   and, in particular sufficient thickness so that
the sur- for long periods.                                  face of the
crust is proportionally small because the Their main disadvantage is that
they represent a  non-enzymatic browning by Maillard's reaction bet-
minimal contribution from the nutritional point of  ween the lysine and the
reducing sugars, by which 20 view because they consist-essentially of
carbohy-  85 baking is accompanied, takes place primarily at the drates.
Apart from the fact that their protein content  level of the crust.
However, the larger the dimen- is low, the distribution of essential amino
acids in  sions of the biscuit, the greater the dangers of crack- this
protein fraction is unbalanced because wheat is  ing. poor in lysine, this
amino acid representing the limit-  It has now been found that it is
possible to produce 25 ing factor so far as the utilisation of these
proteins by   90 a biscuit rich in proteins of which the nutritional the
human organism is concerned. In addition, dur-  value is preserved to a
large extent and which is ing their baking, a considerable proportion of
the  therefore of large dimensions whilst, at the same lysine can be
blocked by reaction with the reducing  time avoiding production
difficulties during mould- sugars present.
ing, baking and cooling. 30   Attempts have been made to improve the nutri-
95   Accordingly the present invention provides a dry tional value of
traditional biscuits by replacing some  baked biscuits which is rich in
proteins, of high nutri- of the wheat flour by proteins.
tional value, having a thickness of at least 8 mm for a In one known
process for the production of a     volume of from 20 to 60 cc, and free
from cracks, baked product rich in proteins, the proteins are   which
biscuit contains per 100 parts by weight: 35 introduced by incorporating a
combination of oil-    100  from 5to 18.5 parts of protein of vegetable
origin bearing seeds in the flour and by adding gluten.   present in the
form of grains which pass through a However, this process is concerned with
the produc-  0.8 mm mesh sieve and are retained to a level of 98% tion of
bread where no problems of moulding arise.  by a 0.18 mm mesh sieve, In
addition, it is known to produce soft-centre bis-  from 1.5 to 6 parts of
lactic protein, 40 cuits in which the central layer isformed byaspread- 105
from l0to 15 parts of fatty material, ing paste or cream rich in proteins
which has been   from 25 to 50 parts of cereal flour, separately prepared
and inserted between two         the total protein content being from lO to
20% and layers of traditional baked biscuits.              at least 90% of
the lysine being preserved the bal- However, when it is desired to
incorporate the pro-  ance being formed by water, sugar, salt, mineral 45
teins in the paste of the biscuit and to bake the bis-   110 salts, baking
powder and flavourings. cuit, specific problems arise. The oleaginous or
lactic  In the context of the invention, 90% preservation proteins fix a
large quantity of water on account of  of the lysine is understood to mean
that at most 10% their high moisture absorption capacity. The paste  of the
lysine present in the protein fraction has formed by the addition of
waterto a flour enriched  reacted with the reducing sugars by Maillard's
reac- 50 with these proteins has a lumpy and rubbery consis-  115 tion
during baking. tency which gives rise to difficulties during mould-  To
obtain this resultthe biscuit must have rela- ing, baking and subsequent
cooling. The consistency  tively large dimensions, i.e. a thickness of at
least 8 of the paste is unfavourable to moulding because it  mm for a
volume of from 20 to 60 cc. acquires a loose structure, fragmenting easily
whilst,  The proteins of vegetable origin are selected from 55 at the same
time, being sticky, in addition to which    120 protein extracted from
oleaginous substances, such its moisture content is very high. This
additional  as for example peas, lentils, haricott beans, soya water has to
be evaporated which affects the       beans, peanuts, hazel nuts, almonds
etc. It is essen- economy of baking which has to last longer and, in  tial
for the proteins to be present in the form of some cases, baking does not
even enable the        semolina of which thegrain size is well defined, as
60 required quantity of added water to be removed.  125 indicated above.
This is because it has been found This results in additional denaturing of
the proteins  that the grain size has a decisive bearing on the pos- and in
increased blocking of the lysine. The       sibility of a high protein
content, on the preservation phenomenon of checking of the biscuits also
occurs.  of the nutritional value and on the absence of crack- When the
biscuits are cooled, cracks appear which  ing during cooling. The selected
grain size enables 65 are undoubtedly caused by the excessive internal
130 less fat to be used during creaming of the proteins.    2
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In addition, the protein is better protected and,  cutting machine or on
forming cylinders. hence, the lysine better preserved than in the case of
After forming, the biscuits are baked preferably for a finer powder. By
virtue of the uniformity of the  1 5to 25 minutes in an oven comprising
several grain size, the texture is regular and the dangers of  temperature
zones with temperatures in the different 5  checking are reduced.
70 zones decreasing from [err] to [err]. The biscuits It is preferred to
use a concentrate of soya proteins  issuing from the oven preferably have a
temperature. having a high protein content of the order of 70%,  of
approximately 90C and cool. Preferably when based on dry matter.
theirtemperature is between [err] and [err] they are The lactic protein
used is preferably casein which  placed in several layers in covered boxes
which are 10 has a high nutritional value. The casein is preferably   75
then stored in a room with an ambient temperature used in the form of
caseinate prepared from rennet  of preferably from [err] to [err] and a
relative humidity or acid casein.                                   of
preferably from 65 to 75%. The fatty material may be of animal origin or,
pref-  By virtue of the fact that the biscuits are arranged erably
vegetable origin. It may be presentin the form  in several layers in
covered boxes, the heat is slowly 15 of an oil or a fat whichis solid at
ambient tempera-    80 dissipated into the ambient atmosphere and the bis-
ture of even in the form of an emulsion with water.  cuits gradually cool
over a period of from 6 to 24 Thus, it is possible to use an edible oil,
for example  hours to a temperature close to that of the room. peanut oil,
rape seed oil, cottonseed oil, or an edible  This process is essential in
that it enables the fat, such as copra fat coconut butter, a hydroge-
appearance of cracks to be avoided by eliminating 20 nated peanut fat or
even an emulsion of the mar-  85 any thermal shocks and by allowing
progressive garine type. The fats must be sufficiently plastic and
reduction of the moisture gradient between the preferably have a melting
range of from 20 to [err].  centre and the surface of the biscuits. The
cereal flour is in general a wheat flour which  As an alternative, which is
preferred since it allows gives a paste whose elasticity is adapted to the
form-  a continuous production, the biscuits issuing from 25 ing technique
used. Cornstarch or potato starch may   90' the baking oven may be
post-dried by treating them be added to the flour in a quantity of
approximately 5  in a high frequency oven at frequencies in the range to
10%, based on the weight of the flour, in orderto  of 1 to 100 MHz, ie. at
27.125 MHz or 40.665 MHz reduce its strength.
(frequencies presently reserved for scientific and The biscuit also
contains the usual ingredients,  industrial applications). 30 such as
sugar, salt, mineral salts, vitamins, flavour-   95  The duration of the
treatment and the power ings and baking powder.
applied are adapted to the size of the production line. The baking powder
may be a traditional commer-  Satisfactory results may be obtained i.e. at
a power dial baking powder or, preferably, ammonium car-  of 40 to 100 Kw
during 30 seconds to 1 minute. bonate or ammonium bicarbonate.
This treatment, favouring the removal of residual 35  It is preferable to
add flavourings which are com-   100 moisture at the center, allows stress
releasing and patible with the particular flavour of the soya, giving
reducing of checking. a praline, caramel, vanilla, nutty or fruity, lemon
After cooling, the biscuits are packed for example orange or similar note.
in packets in a wrapping which is impermeable to air The present invention
also relates to a process for  and moisture. 40 the production of the dry
baked biscuit rich in pro-    105  The following Example given by way of
illustration teins as defined above, which comprises mixing the  shows
howthe invention may be carried out in prac- vegetable proteins, the lactic
proteins and the fatty  tice. In this Example, the parts and percentages
material, separately mixing the cereal flour, the  quoted are by weight
unless otherwise indicated. sugar, the water, the salt, the mineral salts,
the bak-            EXAMPLE 45 ing powder and the flavourings in a kneader,
adding   110 Preparation of the paste: the premix of proteins and fatty
material to the sepa-  The following ingredients are introduced in into a
rately prepared premix, kneading the whole, leaving  TWIN kneader: the
paste obtained to stand following which it is,  51 kg of soya concentrate
(*) moulded and baked, and either placing the biscuits  13.5 kg of sodium
caseinate and 50 issuing from the oven in several layers in boxes and   115
51 kg of hydrogenated peanut fat and mixed at low leaving them to cool
progressively to ambienttemp-  speed for 10 minutes. erature or
treatingthem in a high frequency oven.  The following ingredients are
introduced into a The proteins and the fat are preferably premixed  BAKERS
-PERKINS "high-speed" kneader: for8to 15 minutes in a low-speed kneader.
160kg of wheatflourwhich, if desired, maybe 55  The other ingredients are
preferably mixed in a  120 replaced by a mixture of 150 kg of wheat flour
and 6 second kneader first for 2 to 4 minutes at low speed  kg of
cornstarch, and then for 2 to 4 minutes at high speed.         87 kg of
sugar and then The premix of the proteins and the fat is then    37 kg of
water,- introduced into this second kneader in which it is  2.4 kg of salt
(sodium chloride), 60 kneaded with the otherpremix preferably for ito 2
125  4 kg of mineral salts (oligo elements) and vitamins, minutes at low
speed and then for 2 to 3 minutes at  1.4 kg of baking powder, high speed.
350 ml of flavourings The paste is then left standing, preferably for 30 to
and mixed for 2to 4 minutes at low speed and then 50 minutes, to stabilise.
for 2 to 4 minutes at high speed. 65  The biscuits are then formed
preferably either in a   130  The premix of proteins and fat is introduced
into    3
GB2038160B         3 this second kneader and the whole is kneaded for 1
stances. 



to 2 minutes at low speed and then for 2 to 3 minutes  3. A biscuit as
claimed in Claim 2 wherein the at high speed.
protein of vegetable origin is a concentrate of soya The paste is then left
standing for 30 to'50 minutes.  protein. 5  * Composition
70  4. A biscuit as claimed in any of Claims 1 to 3, Moisture
8.0%       wherein the lactic protein is casein in the form of Protein
(Nx6.25), based on                       caseinate. dry matter
71.0%         5. A biscuit as claimed in any of Claims 1 to 4, Fat
1.5%       wherein it also contains vitamins. 10  Ash
4.5%   75  6. A biscuit as claimed in any of Claims 1 to 5, Raw fibre
3.7%       wherein the cereal flour is wheat flour optionally Carbohydrates
17.0%       containing up to 10% by weight, based on the flour, of
cornstarch. Grain size:                                         7. A
biscuit as claimed in any of Claims 1 to 6, 15  All the material passes
through a 0.8 mm or 20  80 wherein the fatty material is a vegetable oil or
a plas- mesh sieve; 98% of the material is retained bya 0.18  tic
vegetablefat having a melting range of from 20to mm or 80 mesh sieve.
[err]. Moulding:                                           8. A biscuit as
claimed in any of Claims 1 to 7, Moulding is carried out in the usual way
in a    wherein the baking powder is ammonium carbonate 20 BAKER-PERKINS
moulding machine comprising      85 or ammonium bicarbonate.
contra-rotating cylinders (one -the feeder- with    9. A dry baked biscuit
substantially as herein groovers and the other with cavities), the paste
described with reference to the Example. being forced into the cavities
under a pressure of  10. A process for producing a dry baked biscuit from
20 to 35 atmospheres.                         as claimed in any of Claims 1
to 8, which comprises 25 Baking:                                        90
mixing the vegetable proteins, the lactic proteins The formed biscuits are
then introduced into a   and the fatty material, separately mixing the
cereal BAKER-PERKINS turboradiant oven. Baking lasts 17  flour, the sugar,
the water, the salt, the mineral salts, minutes, the biscuits travelling
from one end of the  the baking powder and the flavourings in a kneader,
furnace to the other through zones decreasing in   adding the premix of
proteins and fatty material to 30 temperature from 190C to [err]. The
biscuit    95 the separately prepared premix, kneading the whole, obtained
weighs between 13 and 15 g for a thickness  leaving the paste obtained to
stand following which of from 10 to 12 mm and leaves the oven with a    it
is moulded and baked, and either placing the bis- temperature of
approximately [err].                  cuits issuing from the oven in
several layers in boxes Cooling and packing:
and leaving them to cool progressively to ambient 35  On reaching a
temperature of [err], the biscuits  100 temperature or treating them in a
high frequency removed from the oven are placed in several layers  oven. in
boxes which are covered and stored in a room     11. A process as claimed
in Claim 10, wherein having an ambient temperature of from 20 to [err]
baking takes place over a period of from 15 to 25 and a relative humidity
of from 65 to 75 %.        minutes in an oven comprising several
temperature 40  The temperature of the biscuits decreases prog-    105
zones with temperatures in the zones decreasing ressively over a period of
24 hours to the tempera-  from [err] to [err]. ture of the room, after
which the biscuits are packed  12. A process as claimed in Claim 10 or 11,
in portions of three in a wrapping material imperme-  wherein, on leaving
the oven, the products are prog- able to air and moisture.
ressively cooled from a temperature of from 80 to 45 CLAIMS
110 [err] to ambient temperature over a period of from 6 1. A dry baked
biscuit which is rich in proteins, of  to 24 hours after having been placed
in several high nutritional value, having a thickness of at least 8  layers
in covered boxes which enables checking to mm for a volume of from 20 to 60
cc and free from  be avoided, and then packed in water- and air-tight
cracks, which biscuit contains per 100 parts by    packs. 50 weight:
115  13. A process as claimed in any of Claims 10 to From 5 to 18.5 parts
of a protein of vegetable   12 wherein, on leaving the baking oven, the
products origin present in the form of grains which pass   are treated in a
high frequency oven which enables through a 0.8 mm mesh sieve and are
retained to a  checking to be avoided, and then packed in water- level of
98% by an 0.18 mm mesh sieve,            and air-tight packs. 55  from 1.5
to 6 parts of lactic protein,        120  14. Aprocessasclaimed in Claim
13wherein the from 10 to 15 parts of fatty material,           products are
treated in a high frequencyoven for30 from 25 to 50 parts of cereal flour,
to 60 seconds. the total protein content being from 10 to 20% by  15. A
process for producing a dry baked biscuit weight and at least 90% of the
lysine being pre-  substantially as herein described with reference to 60
served,                                        125 the Example. the balance
being formed by water, sugar, salts,  Printed for Her Majesty's Stationery
Office by The Tweeddale Press Ltd., baking powder and flavourings.
Berwick-upon-Tweed, 1983. 2. A biscuit as clai med i n Clai m 1, wherein
the  Published iatthe Patent Of fice. 26 Southampton Buildings. London.
WC2A lAY, protein of vegetable origin is in the form of a concen- 65 trated
protein extracted from oleaginous sub-    3 this second kneader and the
whole is kneaded for 1  stances. to 2 minutes at low speed and then for 2
to 3 minutes  3. A biscuit as claimed in Claim 2 wherein the 



at high speed.                                     protein of vegetable
origin is a concentrate of soya The paste is then left standing for 30 to
50 minutes.  protein. 5  * Composition                                  70
4. A biscuit as claimed in any of Claims 1 to 3, Moisture
8.0%      wherein the lactic protein is casein in the form of Protein
(Nx6.25), based on                       caseinate. dry matter
71.0%        5. A biscuit as claimed in any of Claims 1 to 4, Fat
1.5%      wherein it also contains vitamins. 10   Ash
4.5%   75   6. AbiscuitasclaimedinanyofClaimsl to5, Raw fibre
3.7%      wherein the cereal flour is wheat flour optionally Carbohydrates
17.0%      containing up to 10% by weight, based on the flour, of
cornstarch. Grain size:                                          7. A
biscuit as claimed in any of Claims 1 to 6, 15  All the material passes
through a 0.8 mm or 20  80 wherein the fatty material is a vegetable oil or
a plas- mesh sieve; 98% of the material is retained by a 0.18  tic
vegetable fat having a melting range of from 20 to mm or 80 mesh sieve.
[err] Moulding:                                            8. A biscuit as
claimed in any of Claims 1 to7, Moulding is carried out in the usual way in
a    wherein the baking powder is ammonium carbonate 20 BAKER-PERKINS
moulding machine comprising      85 or ammonium bicarbonate.
contra-rotating cylinders (one-the feeder-with       9. A dry baked biscuit
substantially as herein groovers and the other with cavities), the paste
described with reference to the Example. being forced into the cavities
under a pressure of   10. A process for producing a dry baked biscuit from
20 to 35 atmospheres.                         as claimed in any of Claims 1
to 8, which comprises 25 Baking:                                        90
mixing the vegetable proteins, the lactic proteins The formed biscuits are
then introduced into a   and the fatty material, separately mixing the
cereal BAKER-PERKINS turboradiant oven. Baking lasts 17  flour, the sugar,
the water, the salt, the mineral salts, minutes, the biscuits travelling
from one end of the  the baking powder and the flavourings in a kneader,
furnace to the other through zones decreasing in   adding the premix of
proteins and fatty material to 30 temperature from 1900C to [err]. The
biscuit   95 the separately prepared premix, kneading the whole, obtained
weighs between 13 and 15 g for a thickness  leaving the paste obtained to
stand following which of from 10to 12 mm and leaves the oven with a      it
is moulded and baked, and either placing the bis- temperature of
approximately [err].                 cuits issuing from the oven in several
layers in boxes Cooling andpacking:                                and
leaving them to cool progressively to ambient 35  On reaching a temperature
of 80C, the biscuits  100 temperature or treating them in a high frequency
removed from the oven are placed in several layers  oven. in boxes which
are covered and stored in a room      11. A process as claimed in Claim 10,
wherein having an ambient temperature of from 20 to [err]   baking takes
place over a period of from 15 to 25 and a relative humidity of from 65 to
75 %.        minutes in an oven comprising several temperature 40  The
temperature of the biscuits decreases prog-    105 zones with temperatures
in the zones decreasing ressively over a period of 24 hours to the tempera-
from 190C to [err]. ture of the room, afterwhichthe biscuits are packed
12. AprocessasclaimedinClaim l0or 11, in portions of three in a wrapping
material imperme-  wherein, on leaving the oven, the products are prog-
able to air and moisture.                         ressively cooled from a
temperature of from [err] to 45 CLAIMS
110 [err] to ambient temperature over a period of from 6 1. A dry baked
biscuit which is rich in proteins, of  to 24 hours after having been placed
in several high nutritional value, having a thickness of at least 8  layers
in covered boxes which enables checking to mm for a volume of from 20 to 60
cc and free from  be avoided, and then packed in water- and air-tight
cracks, which biscuit contains per 100 parts by    packs. 50 weight:
115  13. A process as claimed in any of Claims 10 to From 5 to 18.5 parts
of a protein of vegetable   12 wherein, on leaving the baking oven, the
products origin present in the form of grains which pass    are treated in
a high frequency oven which enables through a 0.8mm mesh sieve and are
retained to a   checking to be avoided, and then packed in water- level of
98% by an 0.18 mm mesh sieve,             and air-tight packs. 55  from
1.5to6parts of lactic protein,           120  14.
AprocessasclaimedinClaiml3whereinthe from 10 to 15 parts of fatty material,
products are treated in a high frequency oven for 30 from 25to 50 parts of
cereal flour,             to 60 seconds. the total protein content being
from 10 to 20% by  15. A process for producing a dry baked biscuit weight
and at least 90% of the lysine being pre-   substantially as herein
described with reference to 60 served,
125 the Example. the balance being formed by water, sugar, salts,  Printed
for Her Majesty's Stationery Office by The Tweeddale Press Ltd., baking
powder and flavourings.                       Berwick-upon-Tweed, 1983. A
biscuit as claimed in Claim 1, wherein the       Published atthe Patent
Office, 25 Southampton Buildings, London, WC2A 1AY, 2. A biscuit as claimed
in Claim 1 wherein the            from which copies may be obtained.
protein of vegetable origin is in the form of a concen- 65 trated protein
extracted from oleaginous sub-    


