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BEYERAGES 

The present invention relates to food drink product.a, for example those of 
the "malted food drink" type. In particular the invention relates to a 

5 process for use in the· production of such products and novel products 
produced thereby. 

Powdered food drink products are used world Wide, ·ror example as a 
bedtime drink and/or as a nutritive drink, -one -of tlie most fm00us being 

10 the malted food drink product sold under-the trade mark Horlicks. Such 
products are characterised by a smooth mouth feel with-body and are 
ideally of high solubility in water or milk added by .the consumer. The. 
detailed processes by which' Horlicks and. related.food drinks are .made. 
have been trade secrets for many years but it is known that they are 

15 prepared from cereals whose st.arch ls completeiy solubilised by nialt 
enzymes derived from sprouted :tiarley .· The procesa· ftlrther involves 
blending the solubilised product with milk products, sugar and other 
ingredients, coomng ·and drying. -'. -

20 Known processes for.preparing powdel-ed food driDk ·products _are not o~y 
complex, but suffer from the disadvantage that they are expensive since a 
great deal of water is used and this must be removed by heating in order 
to produce the powdered product. 

25 Extrusion-cooking has ·been widely utiliSed .in the food industry, in 
particular for the production of i>et foods, ~snadt'foods. and breakfast 
cereals. In such known extniSion processes solUbility of the -end product 
in liquids such as water is undesirable because it is generally important 
that the end product stays particulate and crisp in the presence of liquids. 

30 Such pri>cesses tend to produce a :Q1ixture of gelatinized granules 
(digestible but not soluble) and dispei-sed-aiid fr&.giiteiited ·starch· 

· molecules (soluble and digestible) as rep~rted by Gomez, M.H. and 
Aguilera, J.M. in J. Food Sci. (1984) ~ 40-43~ This is also the case in 
binders where high solubility is deleterious (see US Pat.ent No. 3,159,505). 

35 It is also im~rtant that the end product does not become sticky or soft in. 
moist air It which is a problem.associated with the hygroscopicity of the 

· resulting product. 
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Extrusion-cooking has also been used for the manufacture of 
pregelatinised 'instant' flours (e.g. as .disclosed in GB 919,906) and 
starches which have cold-water swelling proi)eriies. In such products the 
granular nature of the native starch remains mostly mtact in order to 

5 provide such swelling and thickenirig properties ... The product is not truly 
soluble in water although the term 'soluble' is often.incorrectly used in the 
literature in this context (see· for example U.S." Patent No. 4,465, 702). The 
term 'instant' just means that n0 cooking is reqUired; it does not imply 
that the product is soluble in water.· · · · 

'.-· " 10 

15 

For the above applications the mechaliical severity and starch dispersing 
action of the extrusion process has to be liDiited~ · Consequently little 
attention has been pmd to uSing extrii8ion-c0okinl in the production of 
products in which high solubility is specifically desirable. 

,·. . 

French Patent Applicatio~ No. ·2 268 473 (In:sti.tui.Natioiial de la 
Recherche Agronomique) discloses· the :Potentiai "cit eitiiidlng potat.o starch 

. at low screw speed, high temperatUre aiid moderate .. moisture c:Ontent to 
give enhanced sol~bility. An essential feature of this kriown process is 

20 that additional heat is supplied to the extruder. In addition, this 
publication does not teach the production of a food drink from the 
extruded inaterial nor does it disclose the application of extrusion-cooking 
in the production of a food drink from other sources stich as cereal flours. 
In fact ' cere8I st.arches, when "p~cessed-by these authors, were reJ;orted 

25 to give a prodiict" of not more than 50% by weight sobibility-without ·. 
significant st~~~degradatto~ The sam$ publication diScloses the 
production of novel ingi-edie:D.ts by the pr0cess~ SuCh ingrements are 

characterized by being soluble in 80$ ethanol and having a degree of 
polymerization between 1 and 14 •. A disadvantage of such products are 

30 that they are hygroscopic, requiring that they must be sealed in moisture­
proof sacks. 

The present invention is based on the discovery that considerable 
improvements can be made in the manufacture of food drink products by 

35 the use of extrusion techniques so·as to subject the feed material t.o severe 
mechanical disruption and shear, at high screw speed. This is for example 
by the use of multiple, sequential high sheer sections. In particular the 
starch content of the feed material is completely solubilised by the very 
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high dispersing action and the severe mechanical shear at high screw 

speed. 

It has now also been found that .br_judicio~ ~s~ of the ·screw design ·of the 
extruder and extrusion parameters in order to ma.ximize dispersion and 

fragmentation it is possible to make a new product which possesses the 
deSfr~ble functionai properties of high solubility-iii llquids .(particularly 
water), low viscosity, smooth mouth feel and body. The body is usually 
attributed to the presence of higher de~e of pol,Dierization dexinns (ie. 
degree of poiymerization greater than i4). 

.. 

. ..i 

According to the present invention there is provided a process for 
solubilising an alpha-glucan containing foodstuff which process comprises 
processing a carbohydrate-containing materiaf ha~ a moisture content 

15 of less than 4o~ by weight in an extruder under" se~e~~ c:Cinditions of 
mechanical disrU.ptioKsucli ~t wh:en-the· ca~bohyd.f~ie is an ~pha­
glucan, the soluble alpba-glucan compc)nent of the extrudate has a ratio of 
greater than 1 for the amount of alpha-glucan having a degree of 
polymerisation great.er ·tluui so to the ~urit ~r a11>1ia:-gl~~ with a 

20 degree of polymerisatfort less than 50 and-such that the ~e solubility of 
the foodstuff after milliiig is _great.er than 55~ by weight m water. 
Preferred materials" for- extnlsion according tO the present invention are 
foodstuffs prepared from cereals and. other plants. 

~ - •o"· • • • •• :-·•:•:e •" •:~ 

25 Preferably.the extTuder is a: screvl" appara~-'Witii at i~iist ·two high s~ear 
sections. In one aspect the eictrud8r is a twin Sc:rew.apparatus. A suitable 
preferred twin screW'.dtTUder for use in the :procesi aecormni to the . 
invention is a co-rotating apparatus with fUlly i~termesbiiig; self-wiping 
screw elements. Apparatus manufactUred by APV-88ker (Peterborought 

30 U.K), Bahler Uzwil (SwitzerbUid) or Werner· and Pileiderer GmbH 
(Stuttgart, W. Germ8nyf may suitiibly be u&ed~ . A sitigie sere~ ~apparatus 
may also be used. 

Typically the screw speed will be in the range 300 t.o 1000 rpm and die 
35 diameter in the range 0.5 to 5 mm. In a preferred process the die plate of 

the extruder is absent so that the extruder barrel is open ended. 

. ThIS Sheet Has Been Replaced 
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Suitably the temperature developed during the extrusion process is in the 

range 150 - 2sooc, preferably 190 - 21ooc. Preferably the process is · · 
carried out by 'autogeneous' extrusion (ie without recourse to-an · 

additional external source of heat). The temperature generated during 
5 extrusion is an indication of the severity of the ·process and· reflects ·the ·· · 

degree of energy dissipation;. ·Normally the press~ developed during the. 

extrusion process is in the range 100 to 2000 psi, usually 300 - 1500 psi. 

It will be appreciated that the severity of the conditions under which the 

10 process is carried out can be varied· to produce the desired products and 

will depend amongst other things ·on the type of extruder used. 

According to the present invention, the process is -not dependent on 
particular chemical or biochemical conditions (including enzymatic) of the 

15 sample to be extruded~ In particular,the process need not· be carried· out 
under acid conditiolurorin the presence of enzyntes ... :· ··:":": : ' · ·. ··;: 

In a particular embodiment of the present invention there is ·provided a 
process for preparing· a food· drink ingredient·which process compriSes 

20 processing a starch bearing foodstutr·in an extruder cooker atlow · ·, · 

moisture content and under sufficiently severe conditions of mechanical 

disruption to give an extrudate which has, when the process is carried 'out 
in the absence of added sweetening agents~ a dextrose equivalent of less 
than 8 and after milling, a true solubility of greater than 55% by weight in 

.. 25 water. Such a product=is: distinguished from matly previ.oualy extruded-· 

starch-bearing products in that the proportion of the starcli solubilised is 
close to 100%. The skilled person will readily appreciate applications 

other than in food drinks for the process and for the products produced 
according to the process of the present invention. 

30 
An important advantage of the-process is one of economy since the cost of 
removing water before a suitable product can be obtained is reduced or 
even eHminated. The process is also simpler than those already known for 

the manufacture of food drinks and can be used to give products with new 
35 and interesting flavours. 

· A particularly useful feature of the present invention is the ability to 
produce a non-sweet extrudate wherein th8 extrudate acts as a soluble 

' 
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bullri ng agent in the production of savoury-type drinks. A measure of 

sweetness is given by the dextrose equivalent value (DE value). Dextrose 

equivalent values can for example be calculated on the basis of the 

ferricyanide number detenirlnatioli [Schoch, T.J. in Methods in 

5 Carbohydrate Chemistry. Vol.4. R.L. Whistler ed., Academic Press Inc., 
New York.p64 (1964)] . 

10 

. Further advantages of the process are the enhanced range of solubility 
and viscosity performance and economy in flavour development.· 

~ ... 

It will be appreciated by those skilled in the art that the screw design, 
screw speed, design of die or other restriction used for extrusion, feed rate 

and moisture content of the starch-bearing foOdstutf fed into the extruder 
cooker can and should be. chosen to optimise starch 

15 dispersal/disaggregation by viscous dissipation of motor energy at high 

shear rate. Under such conditions the starch'is simultaneously melted 
and the macromolecules dispersed giving solubility. In addition, a degree 
of macromolecular.degradation can be brought about to give~··-· ·. · 

"macrodextrins" ofirttermediat.e-to-high molecular. weight (eg. having a 

20 degree of polymerization mainly between 50· and 50,000). Such 

"macrodextrins" are.characterized by being highly soluble in water; giving 
low viscosity solutions which impart appropriate body and mouthfeel. ·· 

In a preferred aspect the process of the invention comprises the additional 

25 step ofmiJHng the,e.xtrudate in a conventional manner so that a food 
drink powder is obtained.,, ·'. \' ,, _ ·· - _ ' -.... 

The extrudate obtained by the process of this-invention has, after milling, 

a true solubiliiy of greater than 55'11 by weight in water, preferably 
30 greater than 70'11 by weight solubility in water and typically 80'11 · 

solubility by weight in water or more ... The above 'true solubility' figure is 
obtained after gentle dispersion of ~e material hi water, centrifugation 
and analysis of soluble material in the supernatant solution by drying. 
Unlike certain prior art determinations of 'wat;er solubility' (see for 

35 example U.S. Patent No. 4,465,702) this method of solubility 
det.ermination does not involve a high speed blending step which would 

- cause further rupture of swelled granular structures and artificially 
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exaggerate solubility. The inethod described above is believed to give a 
more accurate indication of true solubility. 

The aqueous solution no~lly has a low vis~osity, preferably below 100 

' 

' 
5 mPas, more preferably below 5 mPas at '?0°C for. a 6% by weight SQlution. ' 

Preferably a processing aid is incorporated into the process of the 
invention. Processing aids may include ingredients which influence pH, · 
redox potential, enzyme activity, hydrogen bo~~g and/or .other aspects of 

10 the environment or intermolecular relationship~ inside the extruder. 
Processing .aids may include one or more of antioxidants (e.g. ascorbic acid 
ascorbyl palmitate and the tocopherols), sulphur dioxide, metal salts; 
acids, alkalis and surfactants such as ,ecithin:an4 starch_plasticise:r~ e.g. 
calcium chloride. One preferred processing ai4 i~ pho~phoric acid Other 

15 acids such as citric acid may be u~~d. AdvantageQusly, citric acid can be_ .. _. 
used because it exhibits enhanced seque~te~ a~fiity .. -. _ . 

The use of acids for acid - thinning_in e~on ~~cess~sjs .described in 
Kervinen, R., Suortti,. T. Olkku! -~~ and Linko, J>... . 

20 Lebensmittel-wi~enschaft ~d T~C?hnologie (198~) ~·-~2 ~ 59 and in 
Faubion, J.M. Hose~y, R.C. and Seib, P.A. Cereal,Foods World (1982) 2I 
(5), 212 - 216. . . 

While the present process is dis~nguished in that the previously described 
25 advantages of the present invention can be obtained in the absence of 

acid, acids such as citric acid or phosphoric acid may be used to prevent 
burning which could ~therwise occ~ under conditions of severe . 
mechanical shear. These acids may also be used to sequester polyvalent 
cations which would otherwise tend to act as catalysts of oxidation. 

30 
Suitable.techniques for analysing, the extrudate will be apparent to the 
person skilled in the art and include , for_ example, gel permeation 
chromatography CGPC). ID ·general any suitable chromatographic system 
can be used (for example using aqueous GPC or other suitable 

35 polymethylacrylate gels) combined with an appropriate detection system. 
A suitable analytical system and protocol is described in the Examples 

· below •. Gel permeation chromatography in conjunction with low angle 
light scattering could also be used to characterise in greater detail the 

. i11ili'1i1iUT · 
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molecular size of the soluble fraction of the extrudate. Analytical 
ultracentrifugation could also be used to characterise the molecular 
weight of the extrudate. Other suitable techniques are described in 
Harding, S. E. et al.(1991) Advances in Carbohydrate Analysis, l. 63-144._ 

The soluble fraction of the extrudate produced accor~g to the present 
invention can be shown by size exclusion chromatography to be of 
intermediate-to-high molecular size, that is between pre-gelatinised 
starch and en.Zymatically hydrOlysed starch . 

In a further aspect the ·present invention provides novel products 
obtainable by using the process according t.o the invention. 

It has been found that under typical extrusion conditions the ratio of 
15 solubilized alpha-glucan bearing a degree of polymerization (D.P.) greater 

than 50 to that with a DP less that 50 (hereinafter referred to as Kaso> is 
always greater than 1. The same ra:tio -applied t.G enzymically degraded, 

· or acid-dextrinized ·starche~ is less than 1. This Kcd>o ratio is therefore 
characteristic of the extruded "macrodextrins". 

20 
One advantage of the present invention is that the intermediate molecular 
size of the "macrodextrins".·means that they are fully available for .· 

digestion but are in line with general current health recommendations for 
a change to more complex carbohydrates in the diet. A further advantage 

25 is that such "macrodeitnns"·are"not hygrosc:Oj)ic and therefore are less 
. likely to create the storage problems that Can. be associated with lower 
molecular weight dextrins such as those produced by enzymic or acid­
degradation. 

30 Suitable starcb/alpha-glucan bearing foodstuffs of low moisture content 
for use in the process· of the invention include any cereal, tuber or legume 
flour or their starches. 

Preferably the starch-bearing foodstuff is treated by steam or by other 
35 processes (for example pre-gelatinisation) either prior to or after 

extrusion. Steam treating can be used t.o inactivate lipid spoiling 
· enzymes which would otherwise encourage rancidity. Preferably 
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' additions can also be made to the treated or untreated starch-bearing 
foodstuff' prior to or after extrusion. 

Surprisingly it has been found that the process of ~e present invention is 

5 able to yield a food drink ingredient with desirable. properties, particularly ' 
high water-solubility, from sources such as wheat flt?ur which have 
hithertO been regarded as difficult to solubilise or degrade by extrusion. 

Thus in a. p~rred aspect of the invention, the starch bearing foodstuff is 
10 a cereal flour (for example wheat or barley). When cereal flours are used 

these are preferably free from bran which is removed in standard milling 

15 

20 

processes. .: . . ·.: .. · . 

. - . ~ , :_.,,. 

The present invention also provides an ingredient for food drinks 
substantially derived from,cereal flour and obtained·by an extrusion 
process, said ingreclient having a true solubility after milling of greater 
than 55% by weight in water. 

. . 

As used herein the term 'low ·moisture content!·-means that:O to-40% by 
weight of the starch bearing foodstuff is wat.er,_ preferably 15 to 20% by 
weight. Ideally, the moisture content is such that the extrudate does not 
require drying before or,_ after any miJJing step. 

Preferably the food drink ingredient prepared by the process of the 
25 invention is flavoured. This is usually done by the addition of naturally 

flavoured foods such as cocoa and/or tlavoUring additives. However, in 
·one aspect of the invention flavour may be developed during the process of 
the invention by the addition of one or more flavour potentiating 
substances, for example sugars, amino acids, proteins· and fats. In 

30 another aspect the starch~bearing foodstutris a pre-flavoured fe~d 
material which is optionally extruded in the presence of flavour 
potentiating substances as described above .. 

In a preferred aspect tlie pre-flavoured feed material comprises a malted 
35 cereal flour so that a malted food drink product, preferably a malted food 

drink powder, is obtained. 

l. 

i 

l 
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lt will be appreciated that further ingredients may optionally be added in 
the process of the present invention or to the final food drink ingredient, 
for example sweeteners, additional fibre , proteins, fats, vitamins and 
minerals. Added fats or protein ingredients used in the process of the 

5 present invention for the purposes of nutrition, flavour enhancement and 
the development of body may be those used ill conve~tional processes, and 
may be derived, for example, from milk, egg or: vegetable sources.· 
Ingredients subject to a loss of nutrients·during high temperature cooking 
are added at a late stage of e~trusion, or are added by dry mixing 

10 following extrusion. 
i .. • ·. • • J ;.-: • • :. : •' :. •.I •• • • ' 

The invention is illustrated by the following Examples, and accompanyhig _; 
Figures 1 to 4 which are schematic (ie. not to sCale). Figure 1 shows in 
cross-section the. ex~d~ Qa:rrel assembly 1 of an extruder cooker having 

15 a solids feed inlet port 2, ~nd ·~liquid feed inlet 3. The central screw. (not 
cross-hatched for clarity) consists of a number of dift"erent elements 
mounted co-axially on a hexagonal ~drive shaft.10 aDd secured by 
a screw end cap~- .~e screw comprises forward -feeding screw elements 
4, reduced pitch forward feeding screw elements 5 and a number ofhigh-

20 shear working sectioJ).S 6-.consi,~µng of reverse-feeding kneading paddles 
(see figUre 3 a and b for explal}Jltion) mounted at 60° relative to each 
other. In use the solids feed is introduced through 2 and the expanded·· 
product is extruded through the ·high restriction die plate and hole 8 . 

. ':. . ..:. .. -. ·:.·· .:.: '·. 

25 Figure 2 shows a similar arrangement except that there are high-shear 
working section 7 consisting of ~temating reverse-feeding and forward­
feeding screw elements (see:·Figure 4 for explanation) in place of kneading 
panels 6 and the die plate and hole 8. 

30 In a preferred process according to the present invention , water is 
pumped into the extruder through liquid feed inlet 3 at a rate suflicient to 

. raise the moisture content of the feed to 189' (wet baSis) when the solids 
feed rate is 150 kg/hr. Screw speed is maintained at 450 rpIQ. and the 
feed extruded autogeneously (i.e. with no extenial heat in~t) through two 

35 2mm diameter cylindrical dies having a land-length of 4 mm. The product 
emerging from the dies expands into a thin rope due to vaporisation of 

· steam and the rope is cut into pellets of manageable size by means of 

Tnis ·Sheet Has .13cen Replaced· 
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rotating cutter blades adjacent to the face·ofthe die carrier plate and hole 
8. ~ . : ' '.·' ... 

The invention will now be illustrated by way of Examples. 

. :"•.·::.·.,·;·.·. • ~ p • •· '• I 

Ezample 1 
A powdered food drink ha~ was. prepare~ as follows. A comme,rcial 
sample of malted wheat was reduced~ a roller mill to. give a m.alted 
wheat flour of approximately 8.09' extraction., ~ nud.~d wheat flow.- was 

10 then blended with other ingredients. in the followiq proportions: 

15 

729' extraction biscuit flour . . . . ~.86.7~-
Malted wheat flour 5.09' 
Skimmed milk powder 
Citric acid 
Ascorbic acid 

7.5$ 

0.75,, .. , :····~': .. : 
, . O.Q_59& ... , ·~ 

The blend was then metered into. the f~ zone of an. 4P..Y (f~~~~ly Baker­
Perkins) MPF50 ·MK2 twin-screw extruder configured as illustrated 
diagrammatically in Figure 1 (not drawn to scale). 
Under typical autogeneous extrusion the following stead.y-s~te conditions 
are observed. 

Die Pressure 
. Die Temperature 

Specific Mechanical Energy Inpu~ 
. . . : . 

420psi 
194°C 
.o.~24 kWh/kg 

20 The moisture content of the pellets is reduced, by vapo#sation of water at 
"flash-oft" and on subsequent cooling,. to 7-89&. This ~be further 
reduced by drying at 75-80°C in a fluidise4 bed dryer to about 5%~ The 
dried, expanded pellets are then nUlled tO l>elow 2PO -microns.· .... 

25 The resulting powder is a pleasant tasting malted driDk base material of 
low bulk d~ity (0.lg/ml) but excellent functional properties. 

True solubility in water 
Viscosity of 6% solution 

80$ at 30°C 
4mPas at 70°C 

' 

I 
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Es:ample 2 . . 
A powdered malted food drink.was prepared as follows: 

A blend of malted wheat flour, 72% extraction biscuit wheat flour, 
5 skimmed milk powder and Ascorbic acid was produced as described in 

Example 1, except that the citric .acid was replaced by phosphoric acid 
which was introduced in the liquid feed port. 

The blend was then metered into the feed zone of a BUhler DNDG62 twin-
10 screw extruder configured as illustrated diagramlilatically in Figure 2 (not 

drawn to scale). 

A solution of phosphoric acid in water was pumped into the extruder 
through liquid feed inlet 3 at a rate calculated to give a phosphoric acid 

15 addition level of 0. 75% and a total moisture content of 19% at a solids feed 
rate of 245 kg/hr. Screwspeed was maintained at 450rpm and the feed 
extruded autogeneously. After passing through the final high-shear 
working section the feed expanded as the moisture vaporised and then 
was recompressed by the subsequent feedscrew elements. This effected an 

20 efficient separation of product and steam. The product emerged gently 
from the base of the barrel opening in manageable disjointed segments of 
similar profile to the screw elements. The steam emerged from the tOp "of 
the barrel opening and was vented to the atmosphere. No cutter was 
required to handle the produCt. 

25 
Under autogeneou~ extrusion the following steady-state conditions were 
observed: 

Maximum pressure 
Specific Mechanical energy Input 

l88°C 
200psi 
0.145 kWh/kg 

· 30 The moisture content.of the product was reducect by vaporisation of water 
duriilg "flash-otr' and on further cooling, to 5-6%. The product was 
subsequently milled to give a powder with a particle size below 200 
microns and the following functional properties. 

True solubility in water .· 78% at30°C 

1iiii1ilf 
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Viscosity of 6% solution 

Bulk Density 

-12-

3 mPas at 70°C 
0.7g/ml 

The powder was subsequently blended-further, with- supr,_milk powder 
and minerals in the following proportions: -- - - -, -, 

Powdered extrudate , 
Sugar (sucrose) 
Ski~med milk-powder _,_, ··-

Sodium chloride 

Potassium bicarbonate 

.. '. 

72.5%,, .. 
24.()% .. '. 

., 2.0%- .:. 

. ·. ·_0.85'1. 

-0.65% 

Such a blend may be mixed with water or milk to give a pleasant tasting, 
creamy, malted food drink. · . . . . 

Examples 
10 A powdered chocolate-malt food driiik was pJ,"Oduced as described in 

example 2 except that the solids feed to the extruder was pre-blended as 

follows: 

72% extraction biscuit flour 
Malted wheat flour 

Cocoa-

72.5% 
7.5% 

· .. 20.0% 

.• 

15 A solution of phosphoric acid in water was pumped into the extruder 
through liquid feed inlet 3 at a rate calculated to give a phosphoric acid 
addition level of 0.75% and a total moisture-content of 19% at a solids feed 
rate of 245 kg/hr. 

20 The feed was extruded autogeneously as.described in Example 2, cooled 

and milled to a fine powder with the following funCtional properties: 

True solubility in water 
Viscosity of 6% solution 
Bulk Density 

74Cfl at 30°C 
4.5 mPas at 70°C 

0.5 g/ml . 

· The powder was further blended with other ingredient$ in the following 
25 proportions: 

· 1l1i1Ui1f i1iiHr . 
----------~--------------

' 

.. 

~ 

t 
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Powdered extrudate 
Malted wheat flour . 
Sugar 
Skimmed milk powder 
Cocoa 

-13-

30.0% 
10!0% 
38.0% 
15.0% 
7~0% 

,. 

The resulting blend may be mixed with water or milk t.o give a pleasant 
tasting chocolate-malt food drink. . . 

5 
.. ·4· .. · · •. 

Exam.ple4 
A powdered coffee-malt food drink was produced as described in Example 
3 except that the solids feecf. to the .. ~~ was,pl"{!-ble:nded, as follows: 

10 

.. 

72% extraction biscuit flour 
Malted wheat flour 
Coffee 

85.5% 
. 7.5% 

. .' ~ 

The blend was extruded and milled as described in Example 3 and 
· subsequently dry blended with other ingredients as follows: 

Powdered extrudate 50% 
Sugar 29.1% 
Semi-instant skimmed milk 
powder 20% 
Sodium chloride 0.5% 
Potassium bicarbonate 0.4% 

15 The resulting blend may be mixed with water or milk to give a coffee­
Oavoured malted food drink. 

Ezamplel 
A powdered malted food drink was prepared as described in example 2 

20 except that the number of high shear working sectioils was reduced to 
only two. The solids feed t.o the extruder was preblended as follows: 

lii1iUiliimlii 

.· 

- --,--.-.-----·-·-----------------------------~ 
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Tapioca starch 
Malted wheat flour 
Sugar 

-14-

90% 
5% 

. 5% 

~ . . 

The mix was pre-wetted by means of a fine water sp~ay operating during 
the mixing action. Further waterwas-pumpeci~mto the_ extrwi~r at a rate 
sufficient to give a total moisture content during.extrusion .of 19% at a 
solids feed rate of 100 kg/hr.· . . .. 

Under autogeneous extrusion the following steady-state conditions were 
obsened: 

Maximum temperature 
Specific mechanical energy 

148°C 
0.158 kWh/kg 

The resulting extrudate was cooled and milled to a fine powder with the 
following attributes: 

True solubility in water 
Viscosity of 6% solution 

Kaso 

88% 
6.7%mPas 

32 
.· 

The powder was further blended with other ingredients in the following 
proportions: 

Powdered eX:trudate 
Malted wheat flour 
Sugar 
Skimmed Milk Powder 
Whey Powder 
MineralslFlavourings. 

41% 
18% 
l'M% 

mh% 
8% 
3% 

,. 

20 The resulting blend may be mixed with water ·or milk tc) give an excellent 
. . . 

malted food drink of smooth creamy texture. The finished blended powder 
demonstrated a Kaso of 13. 

: This Sheet Has Been Replac.~ed · 
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EDmple8 
Extrudates were analysed according to ~e following procedure. 

ig dry sample was placed in 100 nil boiled distilled wat.er and stirred 

gently for 10 minutes. The solids were separated either by filtration 

5 . CWhatman GFF filter papert Whatman Lt.dt Maidstone, Kent) or by 

centrifugation and the solut.e subjected to gel permeation chromatography 

using a sys~~ equipped with four col~ consisting of a pre-column .. 
and three Waters separating column8 (~btainable·from Millipore Wat.erst 

· UK> which ~ere packed ·with-intiati~· 'Ca.teri~::GPC)~·c~Iumn 1; 
10 ·Wat.era 1000, Column 2; Waters 500, and Column 3 Waters 250. All 

columns were soo·-mm in:lengdli: Th'&iletemonisY.~-uaed was.a ·waters 
410 refractome~r. Peak analysis was.made ·using .·Waters baseline 810 -' . ......... . -- . • ... -· ...... -.,-... -· '····. .--·-···--\.-"-··-· ····-··· .. :.-..... -... · ...... ·---··•"""" .... ·... .. . . ·-

software with GPC option. 

15 The system was calibrated using calibration standards having a molecular 

weight range of 738 - 853,009 (eg. 'Pullulan standards' obtained from 
Polymer Labs) which were constitut.ed in O. l M lithium bromide in water. 
The samples (150 µl) were eluted using 0.1 M lithium bromide in water. 

The isocratic solvent flow rate was 0~8 ml per minute. , . 

20 

25 

The chromatographic profiles produced were analysed and the area under 
the curves determined by a computer automated syst.em of integration to 
determine the amount of material present having a particular molecular 
size. 

Figures 5 and 6 show sample profiles. Figure 5 shows a commercial 
sample of enzymically-hydrol~ potato dextrins and Figure 6 shows an 
extruded malt drink (cereal). Molecular size was related to degree of 
polymerisation assUiDmg 8000· diltomi tO approxuDate ·t:c;· a degree of 

30 polymerisation of 50. The ratio of the amount of soluble iriat.en81 having a 
degree of polymeri88.ti01fgreatir~tlimi50latmit,Witii if degree: of'. 

· polymerisation of less thaii 50 was determined. 

The results for samples analysed·in this way are shown"in Table lbelow. 
35 
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TABLEl 

Sample 
Enzymatically hydrolysed potato dextrin 

5 enzyme hydrolysed malt drink 

extruded cereal base 
extruded malt drink 

PCT/1192/~ 

' 
Kaso 
0.026 ' ' 
0.11 
6.69 
3.54 

.· 

I . 
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CLAIMS 

PCT/119'.2 J O 1 8 l 7 

1. A process for solubilising an alpha-glucan containing foodstuff 
which process comprises processing a carboh~te-contajning materi81 

5 having a moisture content of less than 40Cl1 by weight in an extruder 

Under severe conditions of mechanical msruption SU~ that when the 
carbohydrate is an alpba-glucan, the soluble alpha-glucan component of · 

the extrudate has a ratio of greater than 1 for the amount of alpha-glucan 
having a degree of polymerisation great.er than 50 to the amount of alpha-

10 glucan with a degree of polymerisation lesa than 50 and auch that the true 
solubility of the foodstuff' after milling is greater than 55'1> by weiiht in 
water. · 

2. A process as clai~ed in claim 1 wherein the extruder is a screw 

15 apparatus with at least two high s~~ar ~~ons. 

3~ A process as claimed in claim 2 wherein the extruder has twin 
screws. 

20 4. A process as claimed in any preceding claim wherein the process is 
carried out under acid conditions. .· 

5. A process as claimed in any one of claims 2 to 4 wherein the screw 
speed is in the range 300 to 1000 rpm. 

25 
6. A process as claimed in any one of claims 2 to 5 wherein the die 
plate is absent so that the extruder barrel exit is open ended. 

7. A process as claimed in.any preeeding claim wherein the. 

30 temperature developed during the extrusion process is in the range 150-
25000. 

35 

8. A proeess as claimed in any preceding claim which is carried out 
·without an additional/external source of heat. 

9. · A process as claimed i~ any preceding claim in which citric acid is 
· present in the extruder~ . 

Th}s Sheet Ha~ Beeu Replaced 
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10. An extruded alpha-glucan contammg product obtainable by a 

process as de6ned in any preceding claim wherein the ratio of the amount 
of soluble alpha-glucan having a degree of polymerisation greater than 50 
to that with a degree of polymerisation less than 50 is great.er than 1. 

11. -~extruded product as claimed.in.claim 10 wherein the true 
. . . 

solubility of the product is great.er than 80'11 by weight in water. . 

12. An extruded product as claimed in claim 10 or 11 wherein the 
10 alpha-glucan containing product is a flour. or starch of a cereal, tuber, root 

or legume. 

15 

20 

25 

30 

35 

_: ;;;.'-·-~~· .... ~~~ .. iff ·•· 

13. A food drink ingredient comprising an extruded product as defined 
in any of claims 10 to 12. 

14. A food drink comprising malted cereal flour which has been 
extruded according to any one of claims 1 to 9. 
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