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A FIBRE MATERIAL'CF | NCREASED SOLUBLE DI ETARY FI BRE AND A PROCESS FOR I TS
PRODUCTI ON The present invention relates to a nodified fibre material,
pref.erably a | egume or cereal grain fibre and nost preferably a soy fibre
material, which is characterized by an increased | evel of soluble dietary
fibre and i nproved physical characteristics. Di etady “fi bre has | ong been
recogni zed as an inportant ingredient in the human diét,-and, as a
consequence, a .vari FOLIGsd 799568598 have i ncl uded a dletar?H¥¥¥%X$ 2322H
source as an added ingredient. The addition of a fibre source as an
i ngredi ent increases the total d|etar flbre content of the f ood _product to
which it is added. The tePnELBRE,MATIERIAL, OF JNCRE oADK !&LJ~J- to
refer to both insoluble and s@I® " ROOHS REX
anal ytical val ue obtained by anaIyS|s by a procedure such as that set forth
in the "Journal of the Association of Oficial Analytical Chem sts”
(hereinafter abbrevi at efhe] poegent7 3¥entinge rédatEeE0I?) a @oddifdledy £ibre

speaki g the o1 m s sy S ales Gt LcHive aon i
general |y non- solubM@ﬂﬁ’Bﬁﬁfﬁﬁ$§1WéBI§°Whﬁﬁ§m9’maﬂﬁ?#ﬁé’mﬁh%ﬂhuﬂﬁe dietary
fibre” includes genemaldacreanzed by asl Grdesid Navdleor RIS dWFargd

Speci f1'c putri t1 onalt LEEa ARy SPEBEVEd PHRIE=: HARAS LR et | 1ol y
known, a bal ance of soluble and insoluble dietary flbre I's thought to be
lbggﬁ‘;n'eg' ;’i'n Bér {“Iarc‘ﬁl Q‘r“ r b&'e%%'ri} $1bH2° HalP 1Bridf Pk Je'c%@n‘i%’e%a'a% and
1mportant ingredient in the human diet, and, as a .
consequence, a variety of food products have included a
dietary fibre source as an added ingredient. The
addition of a fibre source as an ingredient increases
the total dietary fibre content of the food product to
which it is added. The term "total dietary fibre" is
generally intended to refer to both insoluble and
soluble dietary fibre and represents the analytical
value obtained by analysis by a procedure such as that
gset forth in the "Journal of the Association of Official
Analytical Chemists" (hereinafter abbreviated "JAOAC")
75(3), page 395 (1992). Generally speaking, the term
"insoluble dietary fibre" refers to the £ibrous portion
which consists of cellulose, 1ignin,'and hemicellulose
and which is generally non-soluble or non-swellable in
water. The term "soluble dietary fibre" includes
generally non-cellulosic polysaccharides, pectins, gums
and mucilages, which are generally water-soluble or
swellable. While the specific nutritiomal advantages of
each type of fibre are not entirely known, a balance of
soluble and insoluble dietary fibre is thought to be
beneficial by many nutritionists. - The fibre derived
from cereals, and legumes in particular, is
predominantly insoluble fibre. However, a high
percentage of insoluble fibre represents a physical or
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p?edoninantly I nsol uble fibre. However, a high percentage of insoluble2322

fibre represents a physical or This is the replacenent sheet 2 textural
pt obl em when added to a foodstuff which requires a snmooth or creany
texture. Insoluble fibre has a nore gritty textural quality than does
soluble fibre, and, in the case of beverages, al®8o-can give rise to a
solubility or dispersibility problem It would therefore be advantageous to
be abl e to increatexthealopunbbteni whanyafidédetooat fabdstufifdwkhiahy fi bre
source to inprove ral tLan Of o cal r s of
the fibre nateria éggﬁgggog %m&HE? %?68%%%%¥ t Wh uﬁécoquggggﬁig gfﬂk%

to beverages, soub%s éomﬁrér9§httﬁnﬁestﬂréﬂ qgalstﬁrtb@heﬂOGSnﬁbéubl9pes of

products. Legume Pibféreahdgrﬁhntﬁébéﬁséaéfrbé{rérﬁég esPss| é&hy%i% fibee
| C | S erirve

mat eri al s, have generall Hgg mg

excl usi vel y fron1ﬁﬂl?ss°i §1§XCBF &ﬁ%gﬁngl%ﬁEYcB¥PB}8§rc oF would
hen1ceIIuI0f|c nﬁtherafomblbé gdvaneaggousr toubdsabbe pooincpeandi eRei n a
soy material suc ' o] d d d
coybeans.  Thi o I PPLRBFELR8AEEEy EEbFS, OnERHE bF 8, ATLRRHE! £ OBF e HPHES
behind in a convehei tmpropeothesoveralhefpnotilonadityf oxn pbySpceleu n

I sol at e whi ch 'nVEfxé(‘EécEE‘thﬁEEréE' the EBBr8CHalbokas aﬂdagrawaeua medi um

and adj ust nent of pH by the addition_of an_alkall. rotein I's
substantial ly flbre source which could easily be added to beverages,

soups, sour cream, emulsified meats or other similar
types of products.

Legume or cereal grain fibre materials, and
especially soy fibre materials, have generally been. of
two types: one which is derived exclusively from hulls;
and a second which is the cellulosic or hemicellulosic
material which generally surrounds the protein bodies in -
a soy material such as soy flakes, which is made from
defatted and dehulled soybeans. This latter fibrous or
cellulosic fraction generally remains behind in a
conventional process for the production of a soy protein
isolate which involves the dispersal of the soy flakes
in an aqueous medium and adjustment of the pH by the
addition of an'alkaliQ The protein is substantially
solubilized in the aqueous solution and the insoluble
residue is composed of the cellulosic and hemicellulosic
materials which are not alkali-soluble. These insoluble
solids are often referred to as the "spent flake
residue". This insoluble fraction is then cleaned and
dried to provide a soy dietary fibre material which has
a relatively.high insoluble dietary fibre content and a
reiatively low soluble dietary fibre content. - For
example, this material may typically have a total
dietary fibre content which exceeds 70% by weight, of
which about 90% or more is insoluble dietary fibre and
10% or less is soluble dietary fibre.
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solublllzed in the aqueous solution and the insoluble re5|due i s conpodédd’®
of the cellulosic and hemicellulosic materials which are not

al kal i -sol ubl e. These insoluble solids are often referred to as the "spent
fl ake residue". This insoluble fraction is then cleaned and dried to _
provide a soy dietary fibre material which has_agrelatively high insoluble
dietary fibre content and a relatively |ow soluble dietary fibre content.

For exanpl e, this mtggl ghvgaﬁ?&, VEsEBLLE-0aVE Brbotal foe! a%dﬁicﬁzgg gontent

whi ch exceeds 70@6 nore 1s 1Nnso
dietary fibre andf# ?@0W3F6553l50§oFEBF@aaﬁ@tﬁP}uPlSréle¢ﬂF¥ fibrae

repl acement sheet contént¢ Bapechaligi seemeaeqie éoggsgei:éawgeauﬁl fibee
fibre material of creased_s Iﬁgle dletar re content eC|aﬁEy from
a |l egune or cereawag?ﬁFﬁ ti BP L& WRY 3 ¥R ﬁﬂ9r8V§8 R Y&81ffpr 8Yed
physi cal or textutektuhalacharasterdstihas, the present invention consists
in a process for preparing a fibre material having an increased sol uble
dietary fibre content in which an aqueous slurry of an edible fibre
material is adjusted Thug,pFhef PEeBeRtabBventignaganshetgHindpupregessur ry

is heated for a tESEebébﬂéhﬁ daafE.bEB ﬁai;tahciagnhab@ngnaheaaeréaeeao' ubl e
dietary fibre cont material. In rocess of the present

e
i nvention, a.flbr@oﬂﬁpgﬁléPeEPrYngFE£§eH°R&F€F éBlHBEEthEtaﬁyePPBrﬁlurrY

of an edible fibre material is adjusted to a pH of below
about 4.5 and the pH adjusted slurry is heated for a
temperature and a time sufficient to increase the
soluble dietary fibre content of the fibre material.

In the process of the present invention, a fibre
material of increased water soluble dietary fibre
content may be prepared by forming an aqueous slurry of
a fibre material, preferably a legqume or cereal grain
-fibre material and most preferably a soy fibre material,
such as the "spent flake residue" which represents the
insoluble fibrous residue that remains following
substantial'extraction of the protein from soy flakes.
The pH of the slurry is then adjusted to a pH of below
about 4.5 and preferably below about 3.5 by the addition
of an acid, which would normally and preferably be an
edible acid. The slurry is then heated at a temperature
and for a time sufficient to increase the soluble
dietary fibre content of the fibre material. The PH,
temperature and time are interrelated to the extent that
a lower pH may require a lower heating temperature
whereas a higher pH may require a higher temperature
and, in each situation, the time of heating may vary
from a few seconds at a higher temperature to about
16-18 hours at room temperature. For example, in
general terms, we prefér heating for a period of a few
seconds at about 310°F to a period of from 16 to 18
hours at room tempefature. Thesge conditions'_;_____;_____,___
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2322
content may be prepared by formng an aqueous slurry of a fibre material,

preferably a | egunme or cereal grain fibre material and nost preferablya soy
fi-bre material, such as the "spent flake residue” which represents the
insoluble fibrous residue that remains follow ng substantial extraction of
the protein fromsoy. flakes. The pH of the slurr$ rs then adjusted to a pH
of bel ow about 4.5 and preferably bel ow about 3.5 by the addition of an -
aci d, which woul dshgnificgnthy pneteassl fheesahubliebidetary. fiheesl urry is

then heated at a tgfpehs! ursraasé fed HBE auiévs?eaf Bglwaisessft Bfie
soluble dietary fibre c&ntent of bre materia nperature
t

and time are inteFPERL aeFGthglgfﬁeﬁPnFﬁ&F go| Bweeveh ﬁgyaFehﬁﬁFE abpytier
heati ng tenper at ugeswber Righerhbgheheptotay acgtare glhrahebntéﬁaeiﬁtahe

and, in each situation, _the t of hgatin var e seco ds at
a hi gher tenperatgéget8fa88§ n§r§8 hgﬁ?srgnggb ?é?@ g %% ﬁﬂple,
in general terns,ineaplifeidhehasng mnchahbghéudvmécasiEy/andommpraVedbout

310{erT]F 10 a pophogi6hy ! EdrA6eL0138: O LAY FORE) LABPELALHISa TigSE

condi ti ons icantly | ncrease the so ré con
for exanple, fronfﬁaﬁé%ﬁlSﬁﬁpﬁéﬁéhlﬁO@@oﬂqgﬁ@uﬁomﬁﬂlé|éﬂﬁ yagj bewerageent

to a level of at wegRtaabeyy SMdoeh ahahéfeaﬁytﬁéutﬁtééld'eTﬁi¥ fibre
content in the case of s

| t f bre, wh
oo has o mownernecEée; LeBEevenenk TH phygical chifabterfscilE” 1" @

overcomes many of the textural problems with the use of
legume fibre material because of the relatively high
level of insoluble dietary fibre that is normally found
in fibre of this type. Following acidification and
heating, the modified fibre material can be dewatered,
preferably by spray drying, to provide a dried food
ingredient that, upon rewetting in an agqueous medium,
retains the high viscosity and desirable physical
characteristics which were achieved prior to .
dewatering. These improved physical characteristics are
retained even if the acidified material is neutralized
prior to dewatering.

As an example, a soy fibre material prior to
modification may have a total dietary fibre content of
about 80% by weight of the fibre product, of which about
95% of the total dietary fibre content is commonly |
insoluble dietary fibre and only about.5% of the total

~dietary fibxe content is soluble dietary fibre. By the
same token the density of the unmodified soy fibre
material is usually about 10 1b./cu.ft. and an aqueous
slurry of'the.material has a viscosity at 4% solids and
room temperature of about 20 centipoise. Following
modification pursuant to the present invention, the
modified soy fibre material will normally still have a
total dietary fibre content of about 80% by weight of .
the soy fibre material, however, about 50% of the total
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physi cal characteristics which nmake the nodified fibre readily suspendabl e
i n aqueous nedi a such as beverages with a very snooth and creany nout hf eel .
Thi s unexpected i nprovenent in physical characteristics overcomes many of
the textural problens with the use of |egune fibre materi.al because of the
relatively high level of insoluble dietary fibreSthat is normally found in
fibre of this type. Followi ng acidification and heating, the nodified
fibre material cadiésadpwiibredconteher ashybéyezpeayedr yone insplabide a

CheThi n00; oot ol fgtabhatinkE Uni FUCLLEPOa Bl §I8601Se "EAL PbLEE! 2 1O

t he high viscosit e5|ra arac rls I CS
achi eved prior t H@Qﬁ?ﬁrﬁh@reTﬁﬁgéenﬁpﬁﬁvéhepﬁ?Elﬁahrehmaégrbalsvibt ne¥

retained even if Eéeséxuﬂléléﬂeﬁai?rfﬁbrés nﬁﬁiﬁﬁéfﬁ@ﬂeprf@lléﬁlﬂEWBter'ng-
As an exanple, a so%%ngre nateE% rior,to dlflgatlon may have a total
t

dietary fibre corf@Attdfabiseh 8 BySGRELRY SF #hd f?ﬁ?%°$?oﬂﬁEFrYo?tmhlch
about 95% of the totml tdmpenayufebwﬂl:onbenbelappﬁomayelysmubbe d| etary

dietary fiore BotRETeaRes ofaiChneeBERbRpls b Rtk ctrncatdal s faps
material is usualigcabeae in vbstoaity. aﬂueaw1aqqsmu¥ ef uthe slurhy of
material has a V'ﬁﬁ&ffiéga%ogg§§ﬂfédﬁaéaﬁléfoﬂliﬁnpéfgtHé eﬂélﬁﬁoaﬁ gﬂe

centi poi se. Follomnﬂg ation_pursuant to E sen i nvent 1 on,
nodi fi ed soy fibr8oRAEELIPRSE. ﬁPFImﬁ€¥ﬁhFF§1§F|PFnﬁﬁv he @@@bflﬁﬁé%aﬂyoﬁlbre

content of about ©R&o yywWeibbe phrsb&ntoyof theeptebent ainveAvRYAT res8lilYs
50% of the tota
_ in a significant increase in VlSCOSltY early in the
reaction which will later dlmlnlsh

The fibre material which is used as the starting

‘material for the process of the present invention is
preferably an edible material and can be selected from
various legume fibres, such as soy and pea flbre,

~ derived from the hulls or cotyledons of the legumes as
well as various cereal grain fibres, such as corn bran
and the like. Most preferably, the starting material
comprises the "soy spent flake residue" or the fibrous
fraction which remains following substantial extraction
of the protein such as would occur during a cqnﬁentional
process for the production of an isolated soy protein.
A typical starting material which may be used for the
soy isolate process are soy flakes which are derived
from soybeans which have been dehulled. These soy
flakes are also preferably defatted, for example by the
use of a solvent, such as hexane or alcohol, prior to
being used in the isolate process.

The spent flake residue from which the protein is
substahtially removed is typically treated prior to
processing to improve the whiteness by the removal of
debris or other materials that may have been
inadvertently included in the starting material. A |
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5 dietary fibre content can be expected to be insoluble dietary fibre while
approxi mately 50% of the total dietary fibre content of the soy fibre
naterial will now be soluble dietary fibre. Furthernore, follow ng

nodi ficati.on, the viscosity of a 4% aqueous slurry at roomtenperature wll
now be approxi mately 12,000 centipoi se, which Tebresents a dramatic and
significant increase in viscosity. The viscosity of the slurry of nodified
soy flfae naéegiatygi¢alvam¢ prefexired procéss choxi rémosal opf naaly fi cati on
si nce e nodific - 14D ' r L nygntion
results in a sigﬁ?%#@%%?é$%gﬁ%g§%1%% €?2§32$€§Q%%é€ f?ﬁk?hﬁéfggg%i%ﬁ whi ch
will later dimniferthes deseribedcinPrifish PaterkdNas 2n82Q1 866 ngthe

material for the procesre@f sbperPbLsomitéPVEDt £60 hsSe Pirf Ehabbyossssdobl e
mat eri al and can ‘be sel ected from vari ous Igggne ibresﬂﬁéucg as soy._and pea
S

fibre, derived f r'ofe ( RESREME sTBYSROIOR B3R s oL P hat R e Gt E asChet | 45E
various cereal greasisidbfeabostich4s anrashraontenttbf abket 4Hsby weight

preferably, the starfipg. Lal _c i Ses. Lhew spy ny | a residye”
or the fibrous fré@t%oﬁgﬁgﬁéﬁiéén%iﬁ%ﬂé%ﬁfoa?ngbgﬁgs%gg?fgfuéx¥§éc§§%ngof
the protein such atuwmoyl viscesityuatngtasebhdenandnspopr bemperagprenet

production of an %ﬁgﬁgtgg &eMrPp8isEN. A typical starting material which
may be used for the soy Isolate process are soy flakes which are derived

from soybeans whi ch have been dehull ed. These soy flakes are al so
preferably defatted, fAraesepfihncbywibh the present invention, the fibre

material, such as the soy spent flake residue, which may
have been dewatered or may be used in a wet state, is
then formed into an aqueous slurry. This preferably has
the maximum solids level which can be employed for ease |
of processing. 1In any event, it preferably has a solids
level of at least about 4% by wéight and more preferably
from 7 to 14% by weight.

The aqueous slurry, e.g. of the legume fibre
material or spent flake residue, is then adjusted to a
pH below about 4.5 and preferably below about 3.5,
normally by the addition of an edible acid. A preferred
range is from pH 1.0 to pH 4.5. A most preferred range
for pH is between about 2.0 and 3.0. The edible acid
that is used for acidification is not critical to the
present invention and may be selected from a wide
variety of acids commonly used for this purpose
including phosphoric and hydrochloric acids.

Following adjustment of the pH of the slurry of
fibre material, the slurry is then heated for a time and
temperature sufficient to modify the physical
characteristics of the fibre material and increase the
soluble dietary fibre content. Preferably, it increases
the soluble dietary fibre content from below about 10%
by weight to at least about 30% by weight or more of the
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use of a solvent, such as hexane or al cohol, prior to being used in thHe*®

| sol ate process. The spent fl ake residue fromwhich the protein is
substantially renoved is typically treated prior to processing to inprove
the whiteness by the renpval of debris or other materials that may have
been.inadvertently included in the starting material. A 6 typical and
preferred process for removal of any extraneous material fromthe spent

flake residue i's JyuinGl dignsy | Ok BoHiddsLPURN cdle o WRBAPE1TE

preferred soy fibre material _for use in the process of the present
i nvention has a pER&TRkontEhifaft a i lHAGts WICHBRR tﬂl ChiLYR 1R cont ent
of about 4% by Wfécﬂhiblcé\ ddiarpasisre acotansit wmfalﬂhmltsd%ldr/mnre fd€ and

a slurry viscosit 4@650 s an Ioon1te er.at o]o]

centipoise. In a d?rté@ n‘fo C?L%et e 1ﬁ‘-br"ggor?x‘fp:e il
EUCh az t he soy aperﬁhélca@erﬁlahmyvhhrenaﬂmametmedw\m&ﬁ g loks ey
e used in a wet gfﬂj ﬁ?%% &gﬂ%; r i

pref erably has théeé ?réam nmumsoll dsﬁ? eve ‘\[I\I}‘II C%S]l can %’é{/ ﬁldﬂ%@ (z%l%tee%t
processi ng: | n amayketingregsed oky \Erem abaw: |5jstq’ ¥ mere Lfsithe

about 4% by wei ghtowmdd m&ﬁg%mﬁéldoﬁﬁam Tot OcHe U1 9\ gm tHé ecaspieous

slurry, e.g. of the | e e jmt spe ke e | dug, .1s_then

i ustbd 1o a pHBEIRAR dbee Aer e o Srm bek |ty gy Las gnctdadd
is at least as much as is achieved with soy spent flake
residue.

The time and temperature of heating is may vary over
an extremely wide range, for example from a few seconds
‘at a relatively high temperature to overnight (12 - 16
- hours) at room temperature depending on the PH.
Preferred times and temperature are from 180 to 310°F
from about a few seconds to about 30 minutes for the
preferred PH range.

Following heat treatment and modification of the
fibre material, the modified fibre is then preferably
neutralized and dewatered. Although neutralization is
not essential, nevertheless it is desirable for ease of
processing and flavour. Preferably the pH of the
modified fibre material is adjusted to about 7.0, for
example by the addition of an edible alkali such as
sodium hydroxide.- Although the exact means used for
dewatering of the mpdified soy fibre material is not
critical it is preferred to spray-dry the material in
order to dewater and the exact conditions including time
and temperature for spray drying are conventional and
well known to those skilled in the art.

- The modified fibre, and preferably the modified soy
fibre material, following dewatering may be used in a
variety of food products as an added ingredient and as a
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normal |y by the addition of an edible acid. A preferred range is from¥pH?
1.0 to pH4.5. A nost preferred range for pHis between about 2.0 and 3.0.
The edi b!e acid that is used for acidification is not critical to the
present invention and may be selected froma w de variety of acids commonly
used for this purpose including phosphoric and hydrochloric acids.

Fol I owi ng adj ustment of the pH of the slurry of fibre material, the slurry

is then heated f @ﬂ,{ I
characteristics 840‘%1 raée}"%éweﬁfﬁ%gng %%;Eale\%egrl% olu ]I (idil% >es
fibre content. Prfenflzn@mqntent iof rére cnterialb | hasg ebQﬁfbt%Q ﬁlfar!!ﬁf"e"-qi‘alént

from bel ow about {H{¥pdygdifiHlwd L As |t§?étplﬁpé3i’éaf’(@ﬁé}>ad‘@éﬁi'§tﬁs Jrogiee of

the . 7 total dietary filbre content J th ase of a so bre materi al

In fact, it is ndﬁoﬁféﬁﬁmﬁi %"‘g PIRIE_, rf‘f?ﬂrel%rﬂ%n‘fe]&f

ab?ut SP% or t hrmr avel1 téaelttéd aﬂfoﬂlb aaicvcttylé:t e fusd epitodifctdeistwiicnag

material-in e cas i_br I

grain fibres the Lot ré'%/%% re%#ﬁ%&Pg%e%%e%@%d%%ﬁﬁm

about 5 to 20% orandartse:diureleof dﬂae ﬁb@damyodume cypieal cvrQCiiéCWJIt% I n

the case of pea f*ﬂ&d@ﬂé%{ffé& f tﬁﬁ@@l@ﬁl 5@ethgc§§@§@n¢s at | east
ent f a

as nuch as is achreved wth soy ke residue. The tinme and
t enper ature of he’e}%‘r%}%nriﬂ@/l’\kﬁ*ya@%@ %CM?&%YVW%' r8ReR, 2% or

example froma fejbes®dfilks, sour cream, frozen dessert, soup, and
emulsified meats such as hot dogs. The product is also
suitable for other types of food applications such as
baked goods and the like.- Many other types of food
applications are also possible because of the modified
physical characteristics and the increased soluble
dietary fibre content of the modified fibre material of
the present invention.

The following Examples describe specific but
non-limiting embodiments of the present invention.

EXAMPLE

1710 lb; of an aqueous slurry of spent flake residue
having a total solids level of 7.5% by weight and a pH
of 8.98 was cleaned as described in British Patent
2,020,666. 200 1b. of the cleaned slurry were adjustéd
to a pH of 7.0 by the addition of 175 ml. of
concentrated aqueous hydrbchloric acid. This pH
adjusted slurry was then sterilized by jet cooking at a

' temperature of about 305°F for a retention time of about
9 seconds. The slurry was then spray-dried at an
exhaust temperature of 200°F. This portion was
designated as an untreated control sample.

A second portion of 1510 1lb. of the slurry of spent
flake residue was then adjusted to a pH of 4.0 by the
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at a relatively high tenperature to overnight (12 - 16 hours) at room
t enperature depending on the pH Preferred tines and tenperature are from
180 to 310[err]F from about a few seconds to about 30 mi nutes for the

preferred pH range. Follow ng heat treatnent and nodification of the fibre
material, the nodified fibre is then preferabl'y%éutrallzed and dewat er ed.
Al t hough neutralization is not essential, nevertheless it is desirable for

ease -of processi mgiditridn MLNlG@n@ferQﬁ)IanQﬂnmf(ﬁd thydraah¥owie faaide
material is adjusg Jféi B %ﬁltﬁd Qgg] t houm G dbail o1l tlévélofo@rs afgjble

al kali such as so h t he exact ns used
dewat eri ng of thé& lfrdfﬁlfgl'é'd- sokhe ﬁalr‘g%t"l-ﬂﬁ dhery I}ﬁﬂteéfllﬁ e |at£‘{’stl°n

pr e:‘je{ red to sIor gsf CBt%éaldﬂQ:dnﬁ Q:Fér@era{tﬁfél?jf tabsleyval gue mrgba B0 exact

condi tions including tine nmperat.ur e .f or, spr onvent i onal
and wel | known td% %dﬁ? ﬁt & eakes %}?ﬁ’}g brré 1'S:and _
preferably the nmhérﬂﬁ.mx;/ atnd)rssprat-sirmd atmldmrngbe:tia\mtweng This was

used in a varietyy I%)&Iif aﬁg@ a
source of dietary %Jb‘i ecause so] ub %et areﬂ?‘l lg%be E%ﬂ%l?lof stBhe
material has beerf%@‘dr%#%hﬂ%dlmr%e@éoo%sahﬁjﬂ 'éso the g addition

ng;a\?\feﬂ' EL: de c%f‘ea 'md fé@ﬂn%i&? %%f%@dja&htwdimldé %@d]h teheéyejgt on is
or on to roducts i a gri texture
Wi | I normal | y det'~'|‘°of(’;]Fe‘ij %‘f‘ét?%raa‘{) ‘E Gesotfbed! Sofe I Hhis '
designated as Sample 3.

An 1100 1lb. portion of the pH 4.0 aqueous slurry of
spent flake residue was adjusted to a pH of 2.5 by the
addition of concentrated hydrochloric acid. A 200 lb.
portion of the slurry was sterilized in a jet cocker and
spray-dried at the conditions described above. This was
designated as Sample 4. Another 200 lb. portion was
heated to a temperature of 180°F for 30 minutes, then
jet cooked and spray-dried under the conditions
described above. This was designated as Sample 5.

Another 200 1lb. portion of the slurry at a pH of 2.5
was also heated to 180°F for 30 minutes by the addition.
of steam, then neutralized to a pH of about 7.0 by the
addition of a 50% solution of sodium hydroxide then jet
cooked and spray-dried as generally described above.
This was designated as Sample 6.

A 200 1lb. portion of the slurry at a pH of 2.5 was
heated at a temperature of 180°F for about 30 minutes by
the addition of steam, neutralized to a pH of about 7.0
by the addition of 50% sodium hydroxide solution and
then spray-dried as described above. This was
‘designated as Sample 7.

All of the samples including the controi_were
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2322

and texture of the food product. Typical products to which the nodified
fibre material of the present invention nmay be added i ncl ude beverages,
such as juices, mlks, sour cream frozen dessert, soup, and emnulsified
meats such. as hot dogs. The product is also suitable for. other types of
food applications such as baked goods and the d ile.- Many ot her types of
food applications are al so possi bl e because of the nodified physical

characteri stics pAIBAEdNamAIh1sadd|foritaitaly didvaaryc diitbers, of t he

modi fied fibre material .of {.he present inventj , | Wi 1 Y es
descri be speci fi ¢CHRTHRAE I‘#’Tﬁ%ﬁ%% roécl'i ﬁ'g({\jtus?qo% q-g%g:gp&esﬁé'\rﬁﬁlgn ent 1 on.
EXAMPLE 1 1710 | lproxfedures)demaridiad rin dthes plROAG | 2@ e R d 38 halAidiR )a
total solids |level of 7.5% by weight and a pH of 8.98 was cl eaned as

described in British Patent 2,020,666. 200 | b. . of the cleaned slurry were
adjusted to a pH of 7Zhe (FAREHNEES -390 apalyged FHor MFfit ed aqueous

hydrochl oric aci gyoilthfréH a8h Usderib itlyirand wWassddipit st 4% zeol s jaid

cooking at a tenperature of about 3 errl]F for are t i t 9

seconds. The sl urfSPThEHRRIALH Sy - eeor%qu]aths e%%é%tfe%pheé aﬁrigat%]faé)%l

200[err]F. This psslowrandsthiesampkyteical walues raxe ckpreased emmpldry A

second portion of . rry of spent flake residue was then
%45’%’ O&gytr?% e;SPc?dmgé&‘. B :

adjusted to a pH
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addi tion of 1160 nl. of concentrated hydrochloric acid. The pH adjusted®??
slurry had a total solids |evel of 6.9% by weight. The slurry was then
heated by the addition of steamto a tenperature of about 180[err]F for 30
m nutes. 200 | b. of the heated slurry was then sterilized and spray-dried
as described above. This was designated as Sanpl gi2. The other 200 I|b.
portion was first neutralized to a pH of about 7.0 by the addition of a 50%
sol ution of sodi um hydroxide and then jet gggkad,and spray-dried as '
descri bed above. This was designated as Saﬁ%§€‘3; An 1100 | b. portion of
the pH 4.0 aqueous slurry of spent flake residue was adjusted to a pH of
2.5 by the addition of concentrated hydrochloric acid. A 200 | b. portion of
the slurry was sterilized |n-§ et cooker and spraﬁ-arled at  the conditions
descri bed above. This was des §h8F€ﬁ aossrBre 4. RRBERER 200 1H3Pportion
was heated to a tSampilg of pHBO[ err] F(&dr 30 (k1 dmyrebastibén Bebecooked
and spray-dried under the conditions descri bed above. This was desi gnhated
as Sanple 5. Another 200 Ib. portion of the slurry at a pHof 2.5 was al so
heated to 180[ err fPnEEPl30 -ni AuPes by BhkESadditi onldf5steam tRedo
neutralized to a pH gf about 4.g by thg_ggddition of2ag50% sol ugi gg of
sodi um hydr oxi de then jet cooked and sgray-dried as_general ly descri bed
above. This was desianated.as489nple-6.'54200 | b. Bar#ion of tﬁe2§lurry at
a pH of 2.5 was heated at a tenpperaturg.gb 180[err LB.gor about <8Q2m nut es
by the addition of sgteam neufyralized o pH of abqut, 7.0 by the_,addition

5 b E o5 3944 nLegg

.15 2.8

of 50% sodi um hydroxi"de sol uti'éf and t spray-dri as descri’® above.
Thi s was 6 2.5 - - 4.50
7 2.5 5.98 12.8 - 4.67
TABLE 1 (gont.l
Dietary Fibre (% dry bagig) Density (CPS)
S le Ingol e Soluble Total (1 o o Vigcosit
Control = 78.3 4.7 83.0 "~ 10.9 12.5
2 . 75.9 7.4 83.3 15.4 . 32.6
3 76.9 2.1 79.0 11.1 13.1
4 27.5 41.6 69.1 25.4 13,100
5 26.3 42.5 68.8 25.8 12,900
6 37.8 39.1 76.9 . 28.0 17,000
7 37.6 . 39.8 77.4 27.1 12,300
"l



designated as Sanple 7. Al of the sanples including the control were?**%10
eval uated and anal yzed for total dietary fibre, insoluble dietary fibre,
soluble dietary fibre by the procedures described in the JACAC 75(3), p.
395 (1992). The sanples were al so anal yzed for protein, noisture, ash,
density and viscosity at 4% solids and roomtenpgerature. The results are
Eet.foth Ln Tabge 1 below and the anal ytical values are expressed on a dry
asis of the product 4 RN %§ya

Moi st ure Protein ma%’ Es%ht%eér{ %QJO% E ¥s tna -E%% 5 %I%ry basi s)
8000C Cont r ol whiqy were txegte at a.;&@ 2.5 had 9.§yhgtant1 Ily o

8. 68 12. §ncreased boltbie dleta Gibre 1évdldwith a 13.4
2.23 4 2. 5. éi 2.5
5 57 13. ,glgnlflcanf%% 161creased ér:tfgcosn:y bané ensity. 12. 8
4,50 7 2.5 5.98 : 12. 8 4. 67 TABLE 1 (cont.)

Dietary Fibre (%dry basis) Density YAME Sanpl e I nsol ubl e Sol ubl e
Tot al (Ib./ft. 3) Viscosity EXAMETE™D

1030 1lb. of cleaned spent flake residue as described
in Example 1 having a total solids level of 6.3-7.2% by
weight was split into seven separate portions and then
each of these separate portions was designated as
samples A-G and jet cooked at the pH, temperature and
for the retention time set forth in Table 2 below. Each
of the samples following jet cooking was neutralized to
a pH of about 7 by the addition of a 50% solution of
sodium hydroxide and then spray-dried at an exhaust
temperature of 200°F. Each of the treated samples were
analyzed for total dietary fibre, insoluble dietary
fibre and soluble dietary fibre as described in Example
1. Each sample was also analyzed for moisture, ash,
protein and viscosity (2% solids) measured as described
in Example 1. The results of this analysis including
process conditions are described in Table 2 below.
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Control  78.3 4.7 83.0 10. 9 12.5 2 75.9 23%24

83.3 15. 4 32.6 3 76.9 2.1 79.0 11.1
13.1 4 27.5 41.6 69.1 - 25.4 13,100 5 26. 3
42.5 68. 8 25.8 12,900 6 37.8 39.1 76.9

28.0 17,000 7 37.6 39.8 77.4. 13 - 27.1 12, 300

12 It may be seen fromthe results that the sanples which were treated at a
pH of 2.5 had a substantially increased Soiﬂﬁtﬁ gdietary fibre level with a
significantly increased viscosity and densi MPLE 2 1030 | b. of

cl eaned spent flake residue as described in Exanple 1 having a total solids
| evel of 6.3-7.2% by weight was split into seven separate portions and then

each of these separate portions gﬁs designaéeg as_sanples A-G and et

cooked at the pH, tenpera t forth in Table

2 bel ow. Each of the sanples foIIoMLng_gEL_QQhkzng_maa_neutraI|zed to a pH
dg

of about- 7 by thegzgdihi 0878k
spray-dried at an exhaus

e — , , -
sanpl es were anal yzed for total dietary fibre, |nsoluble dletary flbre and
solubl e dietary fibrg asdesgrpbed in Ezggple 1. Each sanple wag_ghso

anal yzed for nnlstur ash, péoteln ang§ﬁ|sc03|ty ( OSO|IdS) neasured as

described in Exanple 1. The3r8sults of is anaIyS| |nclud|ng
C 3.0 305 5.89
D 3.8 250 23 5.30
E 3.8 305 23 5.71
F 4.5 250 . 23 5.20
G 4.5 305 23 5.40

TABLE cont.

Dietary Fibre, % asi (cps)
Sample Protein Ash Ingoluble Soluble Total Viscosity
A 11.7 4.58  59.4 18.6 77.9 6
B 11.8 4.83  55.7 21.7 77.4 8
c 12.6 5.30 34.5 45.5 80.0 121
D 11.9 3.98 64.8  10.8  175.6 5
E 12.6 4.50 39.3 42.1 81.4 122
F 12.3 3.28  64.1 17.7 81.9 4
G 13.0 3.65 50.5 29.6 80.1 21
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process conditions are described in Table 2 bel ow. 13 TABLE 2 Process
Condi ti ons Jet Cooker Sanple Slurry pH Tenp. ([err]C3 Ti me (sec)

Moi sture(% A 3.0 250 5.67 B 3.0
250 23 5.60 C 3.0 305 23
5.89 D 3.8 250 _ 23 - 14 5 30 E 3.8
§05 23 5.71 F 4.5 . © 250 23

20 G 4.5 3@

The ults 1nd1ca3:% that the YedtitE k2 1(rﬁ_<1@as)e

Dietary Fibre. @6dry baS|s 5%-Sanp Prot ein Epsolu %. Soluble
Total ~ViscositysSglu bre ‘to spoye abouﬁﬁ? B
iég 4. 8380 0 ehdent o:QbH7 time/,7 ahd tehpgeraturel b tl'fe Iﬁictent 34.5

: : 6
£ 126 4 S(ﬁh t tne,goyier the ph is, thelghs peptity ds peciinpd, ©
64.1 - 17.7 in t&rns of 4:_me_ and t®:nperhitdfre, whewsmss the highes the
80.1 21 14 fhq g eqld Snd Wikt ddials AR BAE 11 dimd) GfeaSihe and

temperature.
EXAMPLE 3.

A portion of an aqueous slurry of soy spent flake
residue having a pH of about 6.9 and a total solids
content of 4% by weight was split into 300 ml. portions
which was then adjusted to the process pH indicated in
Table 3 below by the addition of concentrated |
hydrochloric acid. Each slurry was then heated to the
indicated temperature and held at that temperature for
the indicated period of time. Following heating each
300 ml portion was neutralized to a pH of about 7 by the
addition of a 50% aqueous solution of sodium hydroxide.
Each sample was then analyzed for total, insoluble, and
soluble dietary fibre as described in Example 1.
Viscosity of each sample was measured at 4% solids and
room temperature. Evaluation of a control gsample was
made at the same time. The results of this testing is
set forth in Table 3 below. |

This Sheet Has Been Reﬂlaced




soluble dietary fibre to above about 30% by wei ght is dependent on pH,***?
time, and tenperature to the extent that the lower the pHis, the |ess
heating is required, in ternms of tine and tenperature, whereas the higher
the pHis, the nore heating is required in terns of tinme. and tenperature.
EXAMPLE 3 A portion of an aqueous slurry of soy spent flake residue having
a pH of about 6.9 and a total solids content of 4% by weight was split into
300 m . portions which was then adjusted t@a%ﬂg grocess pHindicated in
Tabl e 3 below by the addition of concentrated hydrochloric acid. Each
slurry was then heated to the indicated tenperature and held at that
tenperature for the indicated period of tine. Follow ng heating each 300 m
portion was neutrglized tQ a pH of_.aboyt 7 he addi ti.on of a.50% aqueous
o Ut Fon"of sodi aPRBAF oxPRECBEE CREC anhrelaRY TRER anaPFoRasPor RS o
insoluble, and soluble dietary fibre as described jn Fxanple 1. Viscosity
of each sanple was neasured at 4% solids and roomtenperature. Eval uation
of ra control sanple was_nade at the same tine. The results of this testing
is set forth in T&BREXQlpel ow?-0 15 TABLE 3 Sanple Process pH Process

Tenp.  Process TinmeiControl 1,0 7.0 1 RT 1.0 ovebRhight

Qverni ght 2 - 2.0 RT Overnight
3 3.0 RT | Overnight
4 4.0 RT Overnight
5 2.0 140°F _ "~ 30 min.
6 3.0 140°F - 30 min.
7 2.0 _ 140°F Overnight
8 3.0 140°F Overnight
9 4.0 140°F 30 min.
10 4.0 140°F Overnight
11 3.5 : 180°F 30 min.
12 4.0 180°F 30 min.
13 4.5 180°F 30 min.
14 3.5 180°F . Overnight
15 4.0 180°F Overnight
16 a5 - 180°F Overnight
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2 2.0 | RT Overni ght 3 3.0 2322RT

Overni ght 4 4.0 RT Overnight 5 2.0
140[err] F 30 min. 6 3.0 - l40[err] F 30
mn. 7 2.0 140[err]F Overni ght 8 3.0 :
140[rtt] F Overni ght 9 4.0 - 16 - 1l40[err]F 30
mn. 10 4.0 140[err] F Cg/er ni ght 11 3.5
180[err] F 30 min. 12 (h 3 ont 180[err]F - 30
mn. 13 4.5 180[ er¥ ) mn. 14 3.5
180[err]F Overni ght 15 4.0 180[err]F
Overni ght 16 4.5 180[ err] Over ni ght 16  TABLE 3
(cont.) % Dietary FIbre.—dry basis (CpS) Sanple Jnsaoluble Sol uble
Tot al Vi scosity Cont+%iDietayy Fibre. dry dasis 104 (cpP8) 13 1
32.0 48.5 Sam;ﬁﬂe 2 Insol?tﬁile? Solub]@- 8I‘otal 1%rikcosity’l. 0 20 3
59.0 12.5 . 27.3 80.8 19 5
35.8 45.5 81. 3 735 6 54. 8 36 67.5 -37
7 25.8 . 47.0 . 72.8 407 8 47.0 24. 8 71.8
22 Control 20.0 13.8 104 18

1 . 32.0 48.5 81.2 371

2 51.8 19.2 71.0 20

3 59.0 12.5 71.5 22

4 53.5 27.3 80.8 19

5 35.8 45.5 81.3 735

6 "54.8 13.0 67.5 37

7 25.8 47.0 72.8 407

8 47.0 24.8 71.8 22

) 58.8 18.5 77.3 25

10 63.8 <12.5 - 17

11 76.0 - <12.5 - 16

12 82.8 <12.5 - 15

13 75.2 <12.5 - 15

14 28.0 41.8 69.8 ‘50

15 62.8 <12.5 - 25

16 65.8 19.8 85.8 21

-_—
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g 58. 8 18.5 77.3 25 10 63. 8 <12.5 2

17 11 76.0 : <12.5 - 16 12 82.8 <12.5 -
15 13 75. 2 <12.5 - 15 14 28.0 41. 8

69. 8 50 15 62.8 <12.5 - 25 16 65. 8

19.8 85.8 21 17. The above results ingycate that the sol uble

dietary fibre can be substantially I ncreased even at roon1tenperature

provi ded that the pH q@, LFEE(AJ_XP agsnd f " Hi
Fi Lite" produced by'U@%ds¥one oods &{%éhﬁg %ﬁ rJ% A&g%ue %Méﬁ%ﬁiiz
Mani t aba, R2X 2xEikeern hesubstantiatly JNGERRIRG VR rAL KO t ot al

solids. The sl U”ﬁ’ SEhrd, d{i&@vid&pﬂﬁtm gbmelélldrﬁ ansiglon was
adjusted to a pH 2 by the addition of concentrated hydrochloric acid, and

the second portion was adjusted to a pH of 1.0 by the addition of
concentrated hydrochloric acid. Each of tEXAMBPLEJ usted sanples were held
overni ght at 180[err]F. Follow ng heating, the two heated sanples were
anal yzed for total dietary fibre, including soluble and insoluble fibre by
the procedure |isted Arpexafiree 1identhEion tas aFHLNTF dater” RFReFed g

anal ysis results gsSast Sh&€Irbdad at&. 4- 1d48LEhdrch Avenue, Winnipeg,
Manitaba, R2X 2X9, Canada,_was formed into an aqueous
slurry at 5% total solids. The slurry was split into
two portions, the first portion was adjusted to a pH 2.0
by the addition of concentrated hydrochloric acid, and
the second pbrtion was adjusted to a pH of 1.0 by the
addition of concentrated hydrochloric acid. Each of the
pH adjusted samples were held overnight at 180°F.
Following heating, the two heated samples were analyzed
for total dietary fibre, including goluble and insoluble
fibre by the procedure listed in Example 1, along with
an untreated control. The analysis results are listed

in Table 4.
TABLE 4
INSOLUBLE FIBRE SOLUBLE FIBRE TOTAL
Control . 74.7 | | 3.6 78.2
pH 2.0 ' 46.9 15.7 . 62.6
pH 1.0 40.4 13.1 53.5

It may be seen'that the soluble dietary fibre has
' been significantly increased by the acid treatment as
described in the present invention.
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| NSOLUBLE FI BRE SOLUBLE FI BRE TOTAL Contr ol 74.7 2822

3.6 78.2 pH 2.0 46. 9 15.7 62.6 pH 1.0
40. 4 13.1 . 53.5 It may be seen that the soluble dietary
fibre has been significantly increased by the acid treatnment as described
In the present invention. 18 EXAMPLE 5 A pea fighre described as being

made from dehul | ed peas and identified as "Ginsted P-FlIBRE 150" produced

by Ginsted Products, Inc., 201 'ndUStr'aéégﬁiéﬁﬁﬁa Topeka, Kansas 66031,
was formed into an aqueous slurry at 5% s. The slurry was split

into two portions, the first portion was adjusted to a pH of 2.0 by the

addition of concent rahefaeBy(i'iB‘i@ Qekerated a@NBeling ﬁﬁa@n%raa{ Ei'e?;ﬁl‘i’é&
adjusted to a pHof 1.0 addi tion of concentrated %1roc oric - acid.
[

Each of the pH adPG@PeénQaﬁﬂﬁé§lﬁéF@ R& JCEiesteghf -EL &0/"] Progycesi ng
heating, the two byeG&&ﬁstéﬂpbﬁﬁdwete aTalcy.z e 200 Induistiridile Parkwaiyhr €,

aong Wih an untoeaksd ogateal SHES, VAY Y ad Ul Sndig Wilery

are listed in Tabh@ 5% ToBbR Solidg.ubMTheFisinery wasS@pliilte iFtior €wo

Igtgl Control f&1§n538t%e fﬁgg% portionx Was adjusted®to®aPB ot 2.0
by the addition of concentrated hydrochloric acid, and
the second portion was adjusted to a pH of 1.0 by the
addition of concentrated hydrochloric acid. Each of the
pH adjusted samples were held overnight at 180°F.

Following heating, the two treated samples were
analyzed for total dietary fibre, along with an
untreated control sample, including soluble and
insoluble dietary fibre by the procedure listed in
Example 1. The analysis results are listed in Table 5.

TABLE 5
Insoluble Fibre | Sol Fibre | Total
Control ' 38.9 5.6 44 .5
PH 2.0 13.9 | 14.3 28.2
pPH 1.0 13.0 | 10.4- 23.4

The soluble dietary fibre has been significantly
increased by the procedure of the present invention.

EXAMPLE 6
A corn bran identified as "Bestbran' 90 G-ultrafine

refined corn bran, produced by A. E. Staley, Decatur,
Illinois, was formed into an agueous slurry at 10% total
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PH 1.0 13.0 10. 4 23.4 The sol uble diéthty
fibre has been significantly increased by the procedure of the present
i nvention. EXAMPLE 6 A corn bran identified as "Bestbran" 90 Gultrafine
refined corn bran, produced by A E. Staley, Decatur, Illinois, was forned
-into an aqueous slurry at 10%t ot al 19 SO|IdSlgsp|It into two portions
as described in Exanple 5. The portlons wer e treated as described in
Exanple 5. The t te n ontr
anal yzed for totggo%éggé piggpkﬁélnc ?°¥£ g g% %ﬁggﬁ Eﬁ B ary
fibre by the procédurﬁhﬁlB@EGlanEWQﬁQI§r§at¢ﬁea$e§ﬁﬁﬂ§1§¢@ FFSE@GmPﬁeTabIe
? 4TABLE 6 Ingglzgle EharﬁwoSEkHQESdeaﬁﬁles,T&léh CaithOhn untgeg@éﬁ?l 0

p
29.9 GCQn¢H€1re¥§F?sa§ﬁBMFﬁﬁ £RE, EQLal élgﬁﬁﬁglglafﬁtary fibre

by the process of1hb$uﬁiﬁgesb1uhwenandn1nsolﬁBléLénhBary.fAbpeobysshéor
preparing a flbrepgggg %e E§¥E28 el Example 1. The results are listed
' : in Table 6. - |

TABLE

Insoluble Fibre Soluble Fibre Total

Control 91.0 1.4 82.4

pH 2.0 48.5 1 19.0 67.5
PH 1.0 29.9 <6.2 --o--

'The results show an increase in soluble dietary
fibre by the process of the present invention.
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i'ncreased sol ubl e dietary fibre content in which an aqueous slurry of %an’

edible fibre material is adjusted to a pH of bel ow about 475 and the pH
adj usted slurry is heated for a tenperature and a tine sufflmisesnéetlﬂaaBeenRe laced
increase the soluble dietary fibre content of the fibre mater

met hod according to aim1l, in which the agueoyspslurry is me m!|
solids level of at least 4%by weight. 3. A nethod according I m

whi ch said aqueOLtq_aﬂueg is formed at a solids level of from7 to 14% by
weight. 4. A neth according to any one of Clains 1 to 3, in which said
fibre is a legune fibre.or a cereal grain fibre. 5. A nethod according to

d ai md4 I P ngl cht geAf procedit B adtréﬁef.ﬁbﬁg)Yaffimﬁa MRdtstridl Kavihgredmod
according to aim in i bre,,mat er i i t_f1l ake
resi due which rerdt e?%?wo%ﬁcﬂ&’g%b‘i’t%ﬁ%l REe a%?rf%%ﬂ 14]%%&%?*& erli n from
soy flakes. 7. A ampidmubs as:hwrymgftanae@lm Dibx anatteriab B3 adjusted

i ncl udes the addlt%]é 3&]% s&?pbé{{ t%féﬁie?}gsé?ﬁ&e&féﬂrry is |

heating. 8. A net cordi ng alm ewatering i s
carried. out by spreated ion.a tememtwm%@a%w@ﬁ whEieienly e of
Claims 1 to 8, inipcrease the soluble dietary fibre content of the fibre

material.

2. A method according to Claim 1, in which the aqueous
slurry is formed at a solids level of at least 4% by
weight.

3. A method according to Claim 2, in which said aqueous
slurry is formed at a solids level of from 7 to 14% by
weight.

4., A method according to any one of Claims 1 to 3, in
which said fibre is a legume fibre or a cereal grain
fibre. '

5. A method according to Clai_m 4, in which the fibre
material is a soy fibre material. '

6. A method according to Claim 5, in which the soy
fibre material is the spent flake residue which remains
following substantial extraction of the protein from soy
flakes.

7. A method according to any one of Claims 1 to 6,
which iné]_.udes the additional step of dewatering the
fibre material after heating.

8. A method according to Claim 7, in which the
dewatering is carried out by spray drying.

—
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which the pH of the slurry is adjusted to bel ow about 3.5. 10. A nethod32?
according to any one of Clains 1 to 8, in which the pH of the slurry is
acj usted to between about 1.0 and 4.5. 11. A nethod according to Caim 10,
in which the pH of the slurry is adjusted to between about 2.0 and 3.0 12.
A nmet hod according to any one of Clainms 1 to 11, 4hbn_which the tine and
tenperature i s between a few seconds at about 318Perr}F, and from 16 to 20

hours at room tenger ahUp e hod according to any one of Claims 1 to 8, in
which the pH of the slurry is adjusted to below about
3.5. | '

10. A method according to any one of Claims 1 to 8, in
which the pH of the slurry is adjusted to between about
1.0 and 4.5.

11. A method according to Claim 10, in which the pH of
the slurry is adjusted to between about 2.0 and 3.0

12. A method according to any one of Claims 1 to 11, in
which the time and temperature is between a few seconds
at about 310°F, and from 16 to 20 hours at room
temperature. '

"l i

TUE

laced



