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(57) Abréegée/Abstract:

A method of manufacturing a biscuit, the method comprising the steps of. a. providing a dry mixture of a flour component and a fat
component; b. inserting a dose of the dry mixture into a mould cavity of a press moulding tool, wherein the dry mixture is inserted
Into the mould cavity in the form of a plurality of flowable particles, the mould cavity being defined by opposed moulding surfaces, at
least one of the moulding surfaces being heated by a heating mechanism in the press moulding tool: and c. press moulding the dry
mixture in the mould cavity to cook the dry mixture and form a biscuit; wherein the press moulding conditions and the dry mixture
are selected to provide In the cooked biscuit a weight ratio of (SAG)/(RAG + SAG) of from 20 to 27%, wherelin SAG Is slowly
avallable glucose and RAG Is rapidly avallable glucose. Also disclosed Is a cooked biscuit comprising a cooked mixture of a flour
component and a fat component, wherein the biscuit comprises a weight ratio of (SAG)/(RAG + SAG) of from 20 to 27%, whereln
SAG Is slowly avallable glucose and RAG Is rapidly available glucose.
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(54) Title: BISCUIT AND MANUFACTURE THEREOF

(57) Abstract: A method of manufacturing a biscuit, the method comprising the
steps of: a. providing a dry mixture of a flour component and a fat component; b.
inserting a dose of the dry mixture into a mould cavity of a press moulding tool,
wherein the dry mixture is inserted into the mould cavity in the form of a plurality
of flowable particles, the mould cavity being defined by opposed moulding sur-
faces, at least one of the moulding surfaces being heated by a heating mechanism
in the press moulding tool; and c. press moulding the dry mixture in the mould
cavity to cook the dry mixture and form a biscuit; wherein the press moulding
conditions and the dry mixture are selected to provide in the cooked biscuit a
weight ratio of (SAG)/(RAG + SAQG) of from 20 to 27%, wherein SAG 1s slow-
ly available glucose and RAG is rapidly available glucose. Also disclosed is a
cooked biscuit comprising a cooked mixture of a flour component and a fat com-
ponent, wherein the biscuit comprises a weight ratio of (SAG)/(RAG + SAG) of

4 from 20 to 27%, wherein SAG 1s slowly available glucose and RAG 1s rapidly
available glucose.
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' 5'_".., .  ,'.',".'.'.'Particular to biscuits having a high content of dietary fibre and a starch content to provide a
| - “sustained energy” biscuit that elicits a moderate and prolonged glycemic response throU.gha-7   - i_1 -  { R

~ slow release of glucose after digestion.

~ Ttis well known to manufacture biscuits using a dough comprising flour, a fat or oil, typically

~ There is a general need in the art of commercial biscuit manufacture to increase productivity
- by reducing the number of steps in a manufacturing process flow and to minimise energy =

- consumption.

e : _  : :‘ ; _. Furthﬁeffmore'; there Is a. :, g encr a], need _. .m-: ._ the .. aﬁ of | ; commer(;lal blscuu ,: manufacmm m :. ._ .. : :. | :- : _. -: -
e manufacture biscuits héving a hlgh nutrient "density.",FO.r example, HIS known to manufacture".._. S
R - .j‘."l_ﬂ_"'biscuits that have a high content of dietary fibre. There is a general need in the art to s
;,.j"ji',.flmanufaéture-'biscuits'- that have ahigh content of slowly digesﬁb‘lcstarch and Canreleése    .?‘.    ”  '
~ glucose, through digestion of starch, steadily and continuously over an extended period of time T,
1o provide a biscuit eliciting moderate and prolonged glycemic response or “sustained energy”. - S
R, The advantages of sustained delivery of glucose to the body are related to general health and P
s include improved insulin sensitivity, avoidance of hypoglycemic states due to excessive rush - ' :-
of glucose in the blood followed by excessive insulinemic response, chronic inflammatory

~ states,etc..

S Sk polyaier of eliooes that s digested o give the-body s mai sourse of chergy
o {glucosé, During digestion;' enzymes" from the body hydmlyZe the starch polymer in order to S
R release the individual monOmerS, glucose, thus providing energy to the body. When starch 15 -
cooked, using heat and water, the starch granules absorb water, swell and lose their ordered L
structure, a process called gelatinization. When such starch is eaten, the starch molecules are |
B ".'.'.':'.."very susceptible to break down by diges;tive enzymes: the digestive enzymatic hydrolysis is- R |
,_-';“‘-":.'_-’quick and glucose is released rapidly. Clinically, that will result in a rapid spike of glucose in |
the blood to which the body responds by an equivalent rapid and excessive production of
insulin to remove and store the glucose, which usually leads to an abnormally low blood

~ glucose level (hyperglycaemia followed by reactive hypoglycaemia): at the one-meal scale,



" - ffﬂ'i::.-:'.”.'..,'-_Iﬁ‘bontrast m uncooked Cereal ﬂour é.uch as‘whe‘a,t the naﬂvé sta,mh moleeules are packed
g together in an orderly manner and form compact seml—crystaﬂme granules. The ordered state
of these granules makes them less susceptible to the action of digestive enzymes, leading to a o
slow break down of the starch molecules toward glucose release: the process is slow and
f .f-gi‘uco'se is released slowly and continuously. Clinically, that will result in a slow, steady'andf'
R j' ‘prolonged elevation of blood glucose, eliciting only a moderate insulin response, a modemtef.ﬂff      Bt

rate of glucose clearance and no subsequent hypoglycaemia.

: i - |  f ﬁ . It is kmwn “m. the art to daSSIfy stamh mto Slowly Dlgesub];e Sta;rch or Slowly Avaﬂable
: : Glucose (SAG) Rapidly D1 gesuble Starch or Rapldly Available Glucose (RAG) and Resistant
[ Starch (RS). Rapidly available glucose (RAG) refers to the amount of glucose likely to be
S .'.'-.':'_-'_'avai_iable for rapid absorption in the human small intestine. Slowly available glucose (SA’G)'E-_:- ;' .'
.  refers to the amount of glucose likely to be available for slow absorption in the human small
intestine. S’IQWEyAVaﬂabie Glucose (SAG) and Rapidly Available Glucose (RAG) can be
characterlsed by the Englyst method (" Rapldly Available Glucose in Foods: an ln Vitro
‘ _  _[:'Measurement that Reflects the Glycaemic R@spome” Englyst et al., Am. J. Clin. Nuu' 1996
(3), 69(3), 448-454 ; "Glycaemic Index of Cereal Products Explained by Their Content of
Rapidly and Slowly Available Glucose", Englyst et al., Br. J. Nutr., 2003(3) 89(3) 329-340 ; .‘
" "Measurement of Rapidly Available Glucose (RAG) in Plant Foods a Potential In Vitro .:
Predictor of the Glycaemic Response”, Englyst et al., Br. J. Nutr., 1996(3), 75(3), 327 -337). . | : :.

 InEnglyst method, biscuit samples are prepared by manually and roughly grindingone or more
biscuits. The biscuit samples are then subjected to an enzymatic digestion by incubation m
RRTR ’_._'_.'-_'Presence' ~of invertase, pancreatic alpha-amylase and amyloglucosidase under standardised - S
S : conditions. Parameters such as pH,‘ temperature (37 °C), viscosity and me'chanié'al mixing ar @'.'_ -
L . - : ‘adjusted to mimic the gastrointestinal conditions. After an enzymatic digestion time of 20 min, : " -' :
R glucose is measured (to provide a G20 glucose amount by weight) and is labelled RAG. After  . | f
. o : an enzymatic digestion time of 120 min, glucose is again measured (to provide a G120 glUCose :_ ;.  ;
amount by weight) and is labelled available glucose (AG). SAG is obtained by subtracting;;  j  ;  "_-
ﬁ. | | RAG to AG (SAG = AG -RAG), i.e. G120-G20, thus, SAG con*esponds to the glucose fraction _ : :‘ i 
| released between the 20™ and the 120" minute. S



R ~ This in vitro digestion method measures the amount of Rapidly Available Glucose (RAG), the T

| | ‘Slowly Available Glucose (SAG) from starch and sugar, and the ratio of the two (RAG/SAG).I .   ? ﬁ' ﬁ. _:

© The Applicant has established that products with RAG/SAG < about 3.3, preferably <about3,

- are good candidates for a “sustained energy” claim for a food product such as a biscuit. e

© Itisknownin the art that during a cooking process, if water content and heat are limited during
o a process to make a food, the native ordered state o?f the starch granules, the sloW-digestibﬂity '_
' property, may be preserved. For example, EP-A-2720549 discloses a method for producing a )
e .ﬁ ready-to-eat biscuit comprising at least 29 wt% wholegrain cereal flour, 5 wt% to 22 wt% {fat, =
- and at most 30 wt% sugar relative to the total weight of the biscuit. The slowly-digestible- 5‘ R
e :  starch-over-total-available-starch ratio of the biscuit is at least 31 wt%. The biscuit has a slowly f -  ' '-
S i. ‘; : - available glucose value of at least 15.0 g/100 g of biscuit. A dough including cereal flour and ;'  ~
R fat 1s formed, the doughincludingét most 8 wt% added water relative to the total welght of thef..f; o
dough. The cereal flour comprises refined cereal flour in an amount of at least 14.5 wt% of the | |
SO :‘ .'.",;'_-dough and wherein the refined cereal flour has a water absorption under 55 % as measured byf ;' o
b R Brabender® Farinograph® according to NF-ISO-5530- | norm. Therefore a dough with little.: S
o water is used and only a slow “gentle” baking process is'.employed, for example using rotary ':
moulding, in which the baking tempemw}fe is below 110 °C, and ;prefcrably below 100 °C
PSR .'.'-"'inside the biscuit during the first third time of the bakihg; for example if baking time is 7 mill,f:_'-.:'ﬁf: S
for a period of 2 1/3 minutes. This disclosure accordingly requires a specific cereal flour to be :
employed to make the dough which is then baked using a specific slow and gentle baking
7'ffff]f'.:.process. | ' ' . '
~ The present invention aims to provide an improved method of manufacturing a biscuit which
e I ':'j"can not onl;y‘ increase productivity by reducing the number of steps in a manufacturing process  .  ' o
R | :. '; : "j.fﬂow and minimise energy consumption but also can manufacture biscuits which can provide a:_“'ﬁ‘l 8 | -: L
o | : | ,~..“"slow1y digestible starch content which provides a “sustained energy” biscuit that slowlﬁyf.:‘: el : g

releases glucose after digestion.

~ The present invention accordingly provides a method of manufacturing a biscuit, the method
~ comprising the steps of: o :

 a. providing a dry mixture of a flour component and a fat component;



T . _;_-',-.jf:'.the mould cavity being defined by opposed moulding surfaces, at least one of S

........................ the moulding surfaces being heated by a heating mechani'smiﬁ thepress{    -$ _.“    'f  ' .

_:E'..'_'.’_'mou},ding tool, wherein the dry mixture is inserted into the mould cavity in the LT
L -.'.form of a plurality of flowable particles; and o o o . - '

s c'."‘:fpress moulding the dry mixture in the mould ca\}ity to cook thé dr}’ -Imxmré and.“.:;.'.f:] R

form a biscuit: o : N ' | . o

.~ wherein the press moulding conditions and the dry mixture are selected to provide in
‘ e : :. '- the cooked biscuit a weight ratio of (SAG)/(RAG + SAG)@:Of from 20 to 27%, wherein
SAG is slowly available glucose and RAG is rapidly available glucose. o

U hg present inveafion also provides a cooked biscult comprising & Gooked maixtare of a it -
- | | [_f,'_?component and a fat component, wherein the biscuit comprises a weight ratio of (SAG)/(RAG 'i
+ SAG) of from 20 to 27% wherem SAG is. slowly available glucose and RAG 1S rapldly"f.;'i’.'f:

R f available glucose.
"~ Preferred features are defined in the dependent claims.

The resuham blscuﬁ of the preferr@d embodz_mems of the pmsem invention can pmw_de a RN
 slowly d;gesuble starch content to provide a “sustained energy” biscuit that slowly releases
. - glucose after digestion.

" The preferred embodiments of the present invention can manufacture a biscuit withont forming
o a dough, thus eliminating some equipment requirem@nts and processing steps conventionally
R N used in biscuit manufacture, In the preferred embodiments, no (or very little) additional wate,r;'..'_:'. |
o f 1s added to the ingredients, thereby reducing the amount of energy needed to “cook” the product::’f: e
BTN | '.l-'_-ian.d reduce the moisture content to a value acceptable in a typical biscuit of from 0.5 to 5 wt% g
water The preferred process can therefore reduce equipment costs and operating costs. The
o  - ' -;~""'_.'phy51cal fOOtPﬂm area of the biscuit manufacturmg -apparatus for the entire biscuit Rt

e ﬁmanufacmnng pt ocess can be I‘educed

~ The process can form a cereal based-continuous matrix, namely a biscuit product that holds
~ together, without using added water as an ingredient and without forming a dough. The dry S

IR - ;'.7. _  _ ."mixturethat is press moulded and cooked to form the biscuit can be made by avoiding the useﬁf . : L



- flour, and/or fat components, which may be fat componems in the form of butter or margarine, RS

L and by optional further components.

~ The preferred embodiments of the present invention can manufacture a biscuit by using a
~ cooking process than applies heat and pressure in a gentle manner that does not denature

~ proteins (in particular gluten) and keeps starch ungelatinised, thus reducing its digestibility. Ll

RN 'j .‘_."The -preferred embodiments of the presem inv‘é‘ntion .' can further manufacture a 'biscmtth'at haS '- | - :‘ -
~ asufficiently high content of SAG that the biscuit would release glucose (through digestion Of-"; |  j -
o - :- - starch) steadily and continuously over an extended period of time, to provide a sustained energy DR
e _: biscuit. As discussed above, the advantages of the sustained delivery of glucose to the body are:f:,f_” S TR

e ﬁ‘ | :_ related to general health. L

~ The preferred embodiments of the present invention can further manufacture a biscuit that can
e ? ._'."_'."."pm‘vides uncooked/native/raw cereals in a portable form, since the starch and gluten in the S
 biscuit have the same structure as in the raw cereal flour. Furthermore, the biscuit can be made o
RO from ingredients that do not necessarily require a whole grain ingredient or the addition of

o ~ dietary fibres as an additional ingredient to provide a significant amount of dietary fibres. S

~ Embodiments of the present invention will now be described by way of example only with
' " '   ' ]7‘,'ﬁ.."',‘rcfemnce to the accompanying drawings, in which:
o Figure 1 illustrates a schematic process flow of a method of 'manufacmrihg"a;bisi'cuiit.accordihg]    - :

e ~to a preferred embodiment of the present mventi’oﬁ#,_.

~ Referring to Figure 1, there is shown a schematic process flow of a method of manufacturing

S a. biscuit according to a preferred embodiment of the present invention. B

~ Tnafirst step 2 of the method of manufacturing a biscuit, a dry mixture is provided. The dry

S ',-'.'.'-_'-"mixwre comprises a flour component and a fat component, and optional further components. e

- Inpreferred embodiments of the present invention, the flour component comprises one or more
~ cereal grain flours, for example wheat flour, oat flour, corn flour, rye flour, rice flour or barley PRI
~ flour, or any combination thereof. The one or more cereal grain flours may be selected from

- oneormore wholegrain or refined cereal flours or any combination thereof. The protein content



' ?ﬁ'j-,"g.:."."-low protein 7-10 wt%, high protein 10-16 wt%

 Inpreferred embodiments of the present invention, the fat component, also known in the art of
biscuit manufacture as a shortening, which is fat used to make pastry, is selected from one or o
S '  : more fats or one or more oils or any combination thereof, for example vegetable fat, which
may be saturated and/or unsaturated, or an animal fat or any combination thereof. The fat g
..':.-'.component may cOmpriSé butter, margaﬁne,-'-ammai fat, vegetable fat or vegetable oil, or any"_-:fjl-:. | ﬁ' i
Sl combination thereof. .In a particularly preferred embodimem, the fat component comprises or_f
e . ..'j'.‘._'Consists of butter. o .
R In one prefenred example the fat compdnént 1S butter 'and the ﬂ_our cbmpohént is a cer@al gl‘alnn "

o ;. ."_"ﬂour or mixture of cereal grain flours, preferably whole grain cereal flour(s). RN

~ Typically, the dry mixture comprises from 2 to 80 parts by weight, more typically from20to
L    .  50 pans by weight, for example from 25 to 40 parts by weight, of the fat component per IOO{ S

RN '  '.'-'_’_'-.'.'-parts by weight of the flour componem

~ Optionally, the dry mixture further comprises at least one swectener component. The at least
one sweetener component ‘-maycomprises at least one sugar in solid or liquid form. Typically,
the dry mixture comprises from 2 to 80 parts by weight, more typically from 20 to 50 parts by : g
S weight, for example from 25 to 40 parts by weight, of the at least one sugar per 100 parts by -

RN - weight of the flour component.

i' .: :, :".In one prefei‘red example the. dry' mlxture. cbmprSés fmm 40 tQ 80 Wt % ‘ of the ﬂouri e
.' .   -‘_"-‘,""‘,component from 10 to 30 wt % of the fat component and from 10 to 30 wt % of the at least
one sugar, each wt % value being based on the total weight of the ﬂour componem the fat
o :' component and the at least one sugar. In a further preferred example, the dry mixture compmses.' |
"...':'from 50 to 70 wt % of the flour componem from 15 to 25 wt % of the fat component and fromf"?":f:;.;'; 5 L
15 to 25 wt % of the at least one sugar, each wt % value being based on the total weight of the"‘:i-"

RO flour component, the fat component and the at least one sugar. In each of these examples, and
PN '..',"..."'..'other preferred embodiments, preferably the flour component is a cereal grain flour or mixture PR
B .f.."'of cereal grain flours, for example whole wheat flour, the fat component comprises or consists-'_f_{

" of butter and the at least one sugar comprises or consists of particles of sugar. When pa.mdeS‘."f_?



(particle size range of 150-450pm). I S
~ In preferred embodiments of the present invention, the dry mixture contains no added water.
-'.".,".".":'Inthis specification, the term “no added water” means that no liquid water has been added to]'l."’
~the dry mix and any moisture content in the dry mix is present in the various added ingredients, L
SR for example in butter which has a typical moisture content of about 25 wt% based on the weight 'j' R
Sl of the butter. Typically, the dry mixture has a moisture content of from 3 to 7 wt%, for example :, S S

~ from 4 to 6 wt%, based on the weight of the dry mixture.

Tty s iy oty e oo 5 s Rl gt avening
S ‘: "_'."._".'-'agent from O to 10 parts per 100 parts of flour; salt (sodium chloride) from 0 to 6 par'ts per 100 o _ﬁ |
S ".'.'.._.'....:.parts of flour; natural extracts from 0 to 75 parts per 100 parts of flour; flavouring from 0 to 20 N
-  ' parts per 100 parts of flour; inclusions (such as nuts;fc:hocoiatc pieces, etc.) from O to 100 paﬁs;

o ': per 100 parts of flour; and cheese/dairy products from 0 to 100 parts per 100 parts of flour. ﬁ' ':

e .,”mixed together in a mixer to form a uniform powder/particulate mixture. Thereafter the solid :-
L ];._1 7- 1  and/or liquid fat component is added. When the fat component is solid, for examplé a butter, ': S
the fat component is added as particles. In a preferred embodiment, chilled, grated butter is i'
. ‘added to the mixture of dry ingredients. The resultant mixture, which is a dry mixture becauseu-.: | " .
no water has been added or in alternative embodiments substantially no water (i.e. less than 2 .'
| _"..-:'Wt% based on the total Weight of the mixture) has been added, is then mixed to form a uniform"?'j.f ﬁ. :. '- b -
el ~':‘.'_-'_dispersion ~of the ingredients as a plurality of flowable particles without forming a

~ Tnasecond step 4, a dose of the dry mixture is inserted into a mould cavity of a press moulding
e | tool. The dry mixture is inserted into the mould cavity in the form of a plurality of flowable f ;.  .
 ”'77'5.  _? '? },Part‘icles.' The plurality of ﬂowablcpa,rtidesform an 1nhomogeneous agglomerate of the

particles ‘1 the mould cavi-.ty.

 The mould cavity is defined by opposed moulding surfaces, at least one of the moulding
Tl o ': surfaces being heated by a heating mechanism in the press moulding tool. Typically, the press | S



i ','-j',-'Opposed moulding surfaces, and each platen is heated by the heating mechanism. Preferably, R e
m the pair of opposed platens, a lower platen is stationary and an upper platen is movable by
- an actuator, for example a piston, in opposite directions towards and away from the lower

IR f':f.:},platen so as respectively to close and open the mould cavity.

"~ Inathird step 6, the dry mixture is press moulded in the mould cavity to cook the dry mixture
| :' 'ﬁ and form a biscuit. The actuator pushes the opposed moulding surfaces towards each other to
"  close the mould cavity and urge the ingredients of the dry mixture against the hot moulding i
"'.“surfaces.. Thispushing action can be done in a single movement, i.e. press, then release, or in
~several successive stages. The heated moulding surfaces cook the ingredients to form a cooked E e

blscun

~ Typically, the at least one moulding surface is heated by the heating mechanism to a ]
K temperawfe of fmm 80 to 220 °C, more typically from 80 to 180 °C, for exé’mpie from 100 to :- j' :.
. uo°C Typically, the press moulding applies a moulding pressure of from 1x10° to 6x10° oo
,".H_.'N/m?‘, for example from 2x10° to 4x10° N/m?. Typicaﬂy, the press m'ouldingis conducted for
" a period of from 10 seconds to 4 minutes, more typically from 30 seconds to 2 minutes,.‘foriﬂ:.":j_"'.f

DR example from 45 seconds to 75 seconds. B
~ Typically, the dose has a mass of from 5 to 50 grams, for example from 10 to 25 grams.

~ The press moulding step reduces the moisture content of the dry mixture during cooking to
R ~provide that the cooked biscuit has a typical moisture content of from 0.5 to 5 wt%, molrefif
e typically from 1 to 3 wt%, for example from 1 to 2 wt%, based on the weight of the cooked
- B f biscuit. Such ﬁﬁal moisture ranges are readﬂy:aﬁé:hisevable using the cooking conditions of timef"' . R
:  '; “and temperature as described above with an initial moisture content in the dry mixture of frO'm"f-_*:fff e

s . 3 to 7 wt%, for example from 4 to 6 wt%, based on the weight of the dry mixture.

~ The press moulding conditions and the dry mixture are selected to provide in the cooked biscuit
a weight ratio of SAG/(RAG + SAG) of from 20 to 27%, for example from 23 to 27%.
~ Typically, the cooked biscuit has up to 20 wt% SAG per 100 grams of starch, for example from e
- .‘ - 15 to 17 wt% SAG per 100 grams of starch. The cooked biscuit may also have from 44 to 49
wi% RAG per 100 grams of starch. ST



f]composmon of the dry mixture are selected to pmwde in the cooked biscuit a welght ratio of
.' -'.:-:‘mpldly available glucose (RAG) to slowly available glucose (SAG) of up to 3.3, optionaily up
| to 3.1, further optionally less than 3, typically from 2.4 to 2. 9.

 The presentinvention will now be illutrated by the following non-limiting Example.

~ Wheat flour and sugar were mixed together using a domestic food mixer at room temperature
S - (25 °C) for a period of 10 seconds. Chilled butter was grated into the mixture, and the resultant sl
. "”' - ? ;7  i",'.-'-'.'.'mi.xmre was stirred manually. Thereafter the mixture was mixed using the mixer to form A

R f pluraﬁty of flowable particle&f R

© The weight ratios of the ingredients was 60 wt% refined wheat flour, 20 wi% sugarand 20 wt%
;  '_:. . ._"'.’butter. No water was added to the ingredients. Since the moisture content of the butter was
about 25 wt% of the weight of the butter, the mixtureﬁ had a moisture content of from 4 to 6
wt% based on the weight of the mixture. ~

A dosﬁeuof the ﬂoWabie partlcles Wa‘s‘i m?erted imo a 'mould caﬁty of a press m'ouldlng“machme' e
o = as described above. The opposed platens were heated to a temperature of 100 to 140 °C). The
- flowable particles formed an inhomogeneous agglomerate of the particles in the mould cavity. Sl
The mixture was pressed within the press mould cavity for a period of 1 minute under a
e j.-ﬁ :   7mouldingpressuré of from 2x10° to 4x10° N/m?. The mould cavity was opened and a cooked L

~ biscuit was removed.

 The biscuit was analysed, as discussed above, to determine the SAG and RAG content, The
" f f'blscuu had 45.6 wt% RAG and 17.0 wt% SAG, and consequently 37.4 wt% Resistant Sta.mhf :.
- (RS), each based on the total wezght of the starch. This provided a RAG/SAG weight ratio of e
~ 27anda(SAG)/(RAG +SAG) weight ratio of 27%. - |




- | ;  - { ."{consequenﬂy 36.6 wt% Resistant Starch (RS), each based on the total Weight of the starch. Thls : | B
- provided a RAG/SAG weight ratio of 3.1 and a (SAG)/(RAG +SAG) weight ratio of 24%.

oy ﬁ' .: :  : . Example 3 R » i' o S P

- .  _ j'}"j'.:..'Exa'rhple 1 was mpea‘ied and the resuham bmcmt had 4-9 0 wt% RAG and M- 7 Wt% SAG a,nd
- f ;' -Consequenﬂy 36.3 wt% Resistant Starch (RS), each based on the total weight of the starch. This - ; |
~ provided a RAG/SAG weight ratio of 3.3 and a (SAG)/(RAG +SAG) weight ratio of 23%.

 These Example all show that a biscuit can be made from a flowable particulate mixture of flour
and fat, and sugar, without any added water, and that then the mixture can be press moulded at | “
R | -.'.‘,"."elevated tempemwre in a short processing time to form a biscuit. It is not required to add water"f‘ f :, ’- 1
or to form a dough. The method provides increased productivity by reducing the number Of N

~ steps in a manufacturing process flow and minimises energy consumption.

~ Theresultant biscuit has good nutritional properties. The biscuit can provide a slowly digestible
starch content to provide a “sustained energy” biscuit that slowly releases glucose after



el b mseﬂmg a dose of the dry mixture into a mould cavity of a press mouidmg tool . .

: the mould cavity being defined by opposed moulding surfaces, at least one Of e

e the moulding surfaces being heated by a heating mechanism in the press'-':_'.:: :. :- |

S | f],‘mouldmg tool, wherein the dry mixture is msen:ed into the mouid ca,wty n the Rt

S : form of a plurality of flowable pamcles and RIS . S

B c “press moulding the dry mixture in the mould ‘Cavity"td cookthedrymlxtureand | L

R form a biscuit; _ S ' . e

~ wherein the press moulding conditions and the dry mixture are selected to

~ provide in the cooked biscuit a weight ratio of (SAG/(RAG + SAG) of from20

R to 27%, wherein SAG is slowly available glucose and RAG is rapidly available 'i X

gmcose ‘ . i . . o .

2 : A method accordmgto.clalm i .Wherém the pféss mouldlngcbndmoins. and the dry

mixture are selected to pmwde in the cooked biscuit a weight ratio of RAG to SAG of ‘
L up to 3.3, optionally up to 3.1, further optionally less than 3. e o

SN, 3 A method according to claim 1 or claim 2 wherein the press mouldm‘gcﬁondltlons and R

. ) the dry mixture are selected to provide in the cooked biscuit a weight ratio of RAG to

R ,: 'SAG of from 2.4 to 2. 9.

| and the dry mixture are selected to prowdem the cooked blscmt a weight ratio Of
' } :. 1 ' .  ’: :~ j'~'..-_"(SAG)/(RAG + SAG) of from 23 to 27%, wherein SAG is slowly available glucose and - : f o
- i.'_::"f..:-:RAG is rapidly available glucose. ,, R o L
<L N 5 A method according to any one o f clal ms 1t04where1nthep 1‘@88 mOUldlngCOndltlonS

' : .‘     [ and the dry mixture are selected toprovide in the cooked biscuit from 15 to 17 wt%i-{- O

L :. 'i ‘SAG per 100 grams of starch in the cooked biscuit. ‘ ' . . .
. 6A method according to any one of claims 1 to 5 wherem the .press. iﬁouldmg .condztlons‘;'- . .  -  
and the dry mixture are selected to provide in the cooked biscuit from 44 to 49 Wt%fl

~ RAGper 100 grams of starch in the cooked biscuit.



IR Surface is heated by the heatmg mechamsm, toa tempemtum of from 80 to 220 °C. .
S 3. 'A method according to claim 7 wherein the at least one moulding surface 1s heated:‘by:: E
the heating mechanism to a temperature of from 100 to 140 °C.
S 9 ‘A method according to any one of claims 1 to 8 wherein the préSS md’uldlnig. apphes a :
. moulding pressure of from 1x10° to 6x10° N/m2. o ._ o : | -
| S 0. A method according to claim 9 wherein the mouldmg pressurels from 2x10° to 4x10° : I
. ,;_mez- . ‘ _ L
llA method accordlng to ahy oné of clalms. 1 to 10 Wherem. the préSS mouldmgis
| | ,f]_"-"conducted fOl‘ a period of ﬁ'om 10 seconds to 4 mmutes _ ,
RO 12A method according to claim 11 wherein the press mouldmg is Cbnductcd for a pé‘rlod |

of from 45 seconds to 75 seconds. R . : . el
- 13A method according to any one of clalms | 1 toi 2Wheremthe dosehas a massof from
5 to 50 grams. . s _ R . . IR
T 'j | | I 4A method accordiﬁg: to '. clazm 1 3 : Wherem the dose hés a ma,ss of fmm | 10 to 25 " grams | ?' | :.  ' o
15. A method according to anybne of claims 1 to 14 wherein the press moulding toOi
B j"..'.'..-'.co:fhprise a pair of opposed platenS, each platen deﬁning a reSPeCtive one of the Opposed": " ': -
moulding surfaces. e ‘ o '
BT, 16 A method accordlng té dalm 15 Wheﬁem éaCh platen is heated by the heatmg
R '. ]] ..'_  ._.j'.mechanlsm _ e - - o e . -
1. A method according to claim 15 or claim 16 wherein in the pair of opposed platens, a |
8 | - ﬁ..lower platen 1s stationary and an upper piaten i1s movable by an actuator in opposite
| directions towards and away from the lower platen so as respectively to close and 0penf

o the mould cavity. __

S 18 A method a,ccordmg EO claﬁm 17 whel‘@m the acma.s,t.c‘)r 18 aijton o o . :
Ry .','."1'f9.7A.method according to any one of claims 1 to 18 wherein the dry mixture contains no :

added Wat@r .......

R 20. A method accordmg to any Qné of clalms 1 to 19 Wherem the dry mlxmre ha.s a'i.ﬁ'(.).lsture"'f =

B ~ content of from 3 to 7 wt% based on the wezght of the dry mixture, the moisture content i. S
S ‘being within the flour component and/or the fat component. '
SRR 21. A method according to claim 20 wherein the dry mixture has a mmstui‘e contem Of fr Om '  E j' j : ﬁ’

D 4 to 6 wt% based on the weight of the dry mixture.



SRR j.'_f.:____:freduces the moisture com@m of the dry mmture dunng cookmg to prowde that the
T ',"."_"l'cooked biscuit has a moisture content of from 0.5 to 5 wt% based on the weight of the
"' °'   "-."_-._.."--cooked e . . - -
- 23. A method according to claim 22 wherein thecookedblscmt has a moisture content of e e
~from 1 to 2 wt% based on the weight of the cooked biscuit.
R 24, A method ‘according to any one of claims 1 to 23 Wherem the ﬂourciomporientf.   '  -
"_‘.?cgmpnseg one or ore ccreai _gram flours .selected fmm one OF more Wholegmm 01‘
'  :.‘,::'refihed cereal flours or any combination thereof, the one or more cereal grain flours ;    .
A ',",‘.-','-"i,.'being selected from one or more flours selected from wheat flour, oat flour, corn ﬂour;:’_:_:‘.’-f L
P : '..'-ry@ flour, rice flour or barley flour, or any combination thereof. ~ _
~ 25. A method according to any one of claims 1 to 24 wherein the fat component the fat
S | 'j‘,.,"component COMprises *buuer;- margarine, aﬁimal fat, vegetable fat or vegetable oil, or
Sl ‘any combination thereof. . |
26A method according to clalm 25 Wherem the fat c‘ompohent‘ comprises or consa.sts;'of
e L o butter.
el 7 A method a¢cordlng to any On.e'.of clalms 1 to 26 whemm the dry nnxturé 'comprlses'_"-:   -   7:
'fifmm 2 to 80 parts by weight of the fat componem per 100 parts by weight of the flour
R 28 A method accordmg to clalm 27 Wherem the dry mixture compmses fmm 25 to 4-0 parts
DL i by weight of the fat component per 100 parts by weight of the flour component. : N
R 29A method according to claim 28 whemm the fat component is butter and the ﬂour : 
N '_.,:'-componem is a cereal grain flour or mixture of cereal grain flours. o ‘ .
e 30A method according to any one of claims 1 to 29 wherein the dry mixwré furthej: i
S comprises at least one sweetener componem -
L 31A method according to claim 30 wherein the 'a.t least on@ sw.@a:eteﬁer' c‘dmponeht.: |
il - :T:ffcompnses at least one sugar in sohd or hqmd form _ ._ ot
32 A method according to claim 31 wherein the dry mixture comprises from 2 o 80 parts S
e by weight of the at least one sugar per 100 parts by weight of the flour component. -
e 33 A method according to claim 32 wherein the dry mixture comprises from 25 to 40 parts o f |
S by weight of the at least one sugar per 100 parts by weight of the flour component. e
34.‘A method according to any one of claims 31 to 33 wherein the dry mixture compri:sés’_ o

~ from 40 to 80 wt % of the flour component, from 10 to 30 wt % of the fat component Rt



35A method according to claim 34 wherein the dry mixture comprises from 50 to 70 wt
L % of the flour component, from 15 to 25 wt % of the fat component and from 15 to 25 ;

wt % of the at least one sugar, each wt % value being based on the total weight of theﬁ_"‘, Ll
L ,: * flour component, the fat component and the at least one sugar. ‘ . B
e 36 A method a.céording to claim 35 wherein the flour component 1sa.cereal gralnﬂouror R
[ | - mixture of cereal grain flours, the fat component comprises or consists of butter and the:?.‘..‘f, S

B at least one sugar comprises or consists of particles of sugar. e e R ‘
IR 37. A method according to claim 36 wherein the flour componen't.is"a'WhOIéWheat:.ﬂ‘C‘U'lf'  ' _ o
"',".,38.'.A method according to any one of claims 1 to 37 wherein the plurality of flowable o
e __._.;fpamcles form an mhomogeneous agglom@rate of the particles in the mould cavity.

PR 39. A cooked biscuit comprising a cooked mixture of a flour component and a fat -
‘ componem wherem the bzscmt compnses a Welght ratio of (SAG)/(RAG + SAG) of SR
e ~ from 20 to 27%, wherein SAG is slowly available glucose and RAG is rapidly avaﬂable} | ;' :‘ _: S
glucose N e T e e e et . . = SRR
© 40. A cooked biscuit according to claim 39 wherein the biscuit has a weight ratio of RAG
" 0SAGofupto 33, optionally up to 3.1, further optionally less than 3, wherein SAG
1s slowly available glucose and RAG is rapidly available glucose. R o S
41. A cooked biscuit according to cialm 40 wherein the biscuit has a welght mUo of RAG i
T | to SAG from 2.4 t0 2.9. .‘ - | o ' | |
. 42A cooked biscuit accordmg to a'ny' one'of clalms 39 to 41 Wherem the bi.écmt has a
'"  -"'.:-:"-_..'-Welght ratio of (SAG)/(RAG + SAG) of from 23 to 27%. R .

. 43A cooked biscuit according to any one of claims 39 to 42 Whemiﬁ"thé 'bi.S‘Clii't 'ComptiSé'S | ': :
 7 “."-[?. .Ifrom 15to 17 wt% SAG per 100 grams of starch in the biscuit. o : R
" 44 A cooked biscuit accordin g to any one of claims 39 to 43 whemm the blsmjn cc')mprlse's".-“"j A
e :"-‘...-.,'from 44 to 49 wt% RAG per 100 grams of starch in the biscuit. =~ S o
45A cooked biscuit according to any one of claims 39 to 44 Wherem the blscmt has a
S o “moisture content of from 0.5 to 5 wt% based on the weight of the biscuit. e R
R .: | ﬁ46;'A cooked biscuit according to claim 45 wherein the biscuit has a mOiStufré"C'Onjtén't'aOf.  |
DRI .:."from 1 to 2 wt% based on the welght of the biscuit. o . - -
S 47 A cooked biscuit according to any one of claims 39 to 46 wherialem the ﬂoﬁr cﬁom.pone.nt ' _
f-compnses one or more cereal grain flours selected from one or more wholegrain or

~ refined cereal flours or any combination thereof, the one or more cereal grain flours



L : 48.- A cooked biscuit according to anyone of claims 39 to 47 Whemm"tﬁé fat '- component
e comprises butter, margarine, animal fat, vegetable fat -or vegetable oil, or any :.
B :".j‘..’-combinati_dn thereof. - . ' . ' . ' -
' 49. A cooked biscuit aCcdrding:_.t'O:f claim 48 wherein the fatcomponentcomprlses or
..._]” __'-'Co'nsists of butter. _ . e ' o . e o -
TR 50. A cooked biscuit aécbrdlng to émy one of ¢ claims 39 to 49 which COﬁipl‘lses from 2 to
e 80 parts by Welght of the fat component per 100 parts by weight of the flour component. B - . :
e SIA cooked biscuit according to claim 50 which comprises from 25 to 40 parts by Welghtf |
o of the fat component per 100 parts by weight of the flour component. o , B o
o 52 A cooked biscuit according to claim 51 wherein the fat componem s buttér .a;nd the o
- flour component is a cereal grain flour or mixture of cereal grain ﬂours.-,_ R = R
ORI 55'3". A cooked biscuit .' according to any one of claims 39 to 52 which furthéfi?" comprises at |
least one sweetener component. S _ . . . -
e 54A cooked biscuit accordmg to clami 53 Wherém the é.t least one sweetenercomponent S
- ,_'.'compnses at least one sugar. e | TR BPETRUNEAS e
s 55, A cooked biscuit according to claim 54 which compi‘lses from 2 to 80 parts by Weil;ght.:' o
' of the at least one sugar per 100 parts by weight of the flour component B ety
RN 5 6-.EA cooked biscuit according to claim 55 which comprises from 25 to 40 parts by weight i'
B R of the at least one sugar per 100 parts by weight of the flour component. . R
o 57 A cooked biscuit according to any one of claims 54 to 56 which comprishésl fmm40 to S
30 wt % of the flour component, from 10 to 30 wt % of the fat component and from 10.:_" B
R to 30 wt % of the at least one sugar, ea.éh wt % value being based on the total weight."of |
B the flour component, the fat component and the at least one sugar. e ‘ :
58A cooked biscuit according to claim 57 which comprises from 50: tO 70Wt %Ofth@
R ~ flour componem-fmm 15 to 25 wt % of the fat component and from 15 to 25 wt % of
SR the at least one sugar, ea,ch wt % value being based on the total weight of the ﬂour
R component, the fat componem and the at least one sugar. _ .
SRR | : 59A cooked biscuit according to claim 58 wherein the flour comp(’jﬁéﬁt" 13acerea} gram
. " jﬂour or mixture of cereal grain flours and the fat component comprises or consists of =
R butter. . _ -
) 60 A cooked blscmt accordmg to' claim 59 Wheréln the ﬂourc'.c)mponeht 1S a'whole@“@heati

flogr.
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