Food Product Field of the invention 5 The invention relates to food products
that are gluten-free, and nore particular, to a gluten-free dough and the
nmet hod of producing the sanme. Background Any discussion of the prior art

t hr oughout the specification should in no way be 10 considered as an

adm ssion that such prior art is wdely known or forns part of conmon
general knowl edge in the field. CeFb@rPgidiease is a |ifelong digestive

di sorder, found in individuals who are genetically susceptible, that
results in damage to the small intestine by interfering with the absorption
of ”“trieﬁ%ﬁtoﬁﬁﬁfn@&n jsease is unique in that a specific food conponent, 15
gluten, has been rdentified as the culprit. Quten is the comon nane for
the offending proteins in specific cereal grains that are harnful to
persons with this disease Theg?eo(d proteins are found in all forps of wheat
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grains, ryediatdefibugRAd el rhéthéd 6f prodB@LEQhbe nucosal  surface of the
smal | int egl'éulI ne é|es cgused 1-{§y an&:l mr%nol ogi cal i”g} toxic reaction to the 20

i ngestion of gluten. Synptons of celiac disease can range fromthe classic
features,_suych s diarrhoea, weight loss, and malnutrition, to | atent

synpt ons S-isolated nutrient deficiencies but no gastrointestinal
synptoms. The fihp8R8RsIBRY ki HdrasttRroR 8RRt thelipeciRUARNEMBuIISARSGI A HeY

Nort hern European) descent, but recent studieS showthat it also” affects

Hi spaif c, coBsidetedandn Aginsniopdpaiisach prigr agisis weddly kifdvos er ffifne peaef serfifion damage
to 25 the vi ébkﬂéslhgrt.ew’énﬁ I%nd villous flattening) in the lam na propria
and crypt B9EGY SHEVIEFES PHET H'nt est i nes when they eat specific food-grain
antigens (toxic amno acid sequences) that are found in wheat, rye, and
barley. Qats haugtdiadistiionAlikdofeaihee@Rsbdsiier fin®an h@XidalOwhE! draCS, but
recent scienti |ccstlg%!|s%s1 havle %@gmﬁeot hervm&ge.’ Thllls rr‘elsear(guﬁ1 Si S 8odrggoi ng,
however, mmdti¢allyrsaydpptiblepttmardsylts m darazgesiol the smeHahistimnky iB& f@egawgke of the

broad range of s tons celigac.disease.presents, it can.b ifficult to

di agnose. BE KBSTERY] ShBUERkn G ar TIRGaY &1 Eaua, that 2 SBEaC ToaghfqrpRenenty
Numbeys 18yutef hRasRRY ifatiEied @b tfebilftt. BISATEthe Rbndd h&fc Fbr tHabSeffing VD) . | f
a 2 person with the disorder continues to eat gluten, studies have shown

t hat he oproisins Wi dpecificneereshmainhdiat acthbhaodsl tf perassr withtthist diseilse.cHreser by a

factor Ofprgtocigsoarléogu% r{gsalf ?(?rtmsogf t\mrrﬂl%at (including durum, semolina, spelt, kamut,

einkorn, and faro), and related grains, rye, barley, and triticale. Damage to the mucosal
surface of the small intestine is caused by an immunologically toxic reaction to the
20  ingestion of gluten. Symptoms of celiac disease can range from the classic features, such
as diarrhoea, weight loss, and malnutrition, to latent symptoms such as isolated nutrient
deficiencies but no gastrointestinal symptoms. The disease mostly affects people of
European (especially Northern European) descent, but recent studies show that it also
affects Hispanic, Black and Asian populations as well. Those affected suffer damage to
25  the villi (shortening and villous flattening) in the lamina propria and crypt regions of
their intestines when they eat specific food-grain antigens (toxic amino acid sequences)
that are found in wheat, rye, and barley. Qats have traditionally been considered to be
toxic to celiacs, but recent scientific studies have shown otherwise. This research is

ongoing, however, and it may be too early to draw solid conclusions.

30 Because of the broad range of symptoms celiac disease presents, it can be
difficult to diagnose. (New England Joural of Medicine, May 2, 1996 -- Volume 334,
Number 18, "The Many Faces of Celiac Disease" by Charles H. Halsted, MD). If a



normal popul ati on. Further, "gastrointestinal carcinoma or |ynphoma devel ops
inup to 15 percent of patients with untreated or refractory celiac

di sease.” (CGoggins, et. al. 5 "Celiac Di sease and O her Nutrient Rel ated
Injuries to the Gastrointestinal Tract" The American Journal of
Gastroenterology. Vol. 89, No. 8, pages S2 - S13, 1994). It is therefore

i nper at i veersdmawith hiee dissrdars eoritistugruiocdat glaend sprdogsdraly shlivary tios dd osshé tvidan be

treated as soon,as possible. Th nl.,y acceptabl e t for cellac
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by the disease. A gluten-free diet neans avoiding all products that contain

wheat , ryb apgemapl eygtiends vy voreateteior referctarztgolias dispases” i(Goggias.fati el t t ask
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non- wheat AgRfieal JoukRalpsOddatsentdrblegy.f Veg9l Nousefpakbesstncests, 1@aksItgkut en
and contains |ow |l evels of sodiumand a high anmount of easily digested
car bohydr &eeéore nawerig ve tthiethierdipase 1o qeieklyagnddpepstly |diagngsed il cithbgue

attribute gfég . di gestion, bland taste, and hypoal | ergenic
properti etzt?at t%ﬁg]?%?ﬁ%gg?%een attenpts to produce gluten-free bread (Kulp

and others 1974), which mght nore closely resenble conventional whol e

wheat bread. Regebdhlyaacatptable ltidaimen®ffonedime idedsdiseadcimpditrdrs thasigmde it
possi ble to easily custom bake various breads at hone. Rice bread made with

a r ecthmegldtea-frascilise fom life. hopeadbesaeiik ar stuan-fece dipt pancpigrgityalmgptyallf | uf fy,

but poor-f{l avour i S . fatted n
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respects con@ivamelt, eyt mdwhele-obhmdator ededkbriviiovey Bhis it AelifficeRdaskan teérel | t end
to retrograde and becone crunbly wthin a few days during storage at

ref ri ger atrédnany jdden spare Qfrgduten é&#ﬂldi"éFherlﬂﬁfédllﬁmé&(ﬁ@la@mipmeﬁ%daf Sot her s

1976) were also reported to have a very short shelf-life. 30 Therefore,

there are stil], a nunber of prabl associated w th producin aked, rice
oroducts. wt el grlareSivaRevie mnE By S EuteBEE VS Pl aRoL ' The
final jpakgddects REOHUGLiS ussfungnéd i€ ¢ackb later§ HNBohaiinsaBs ISHdNoASodIIRabd buns
and cooki es have undesirable o ] o

a high amount of easily digested carbohydrates, making it desirable to celiac diets. It has

many unique attributes, such as ease of digestion, bland taste, and hypoallergenic

properties.

20 There have been attempts to produce gluten-free bread (Kulp and others 1974),
which might more closely resemble conventional whole wheat bread. Recent availability
of household bread machines has made it possible to easily custom bake various breads
at home. Rice bread made with a recommended recipe in a home breadmaker can yield a
crumbly, dry, fluffy, but poor-flavoured bread. Adding small amounts of defatted bran

25 can improve both texture and flavour. The final baked bread may be in many respects
comparable to whole-wheat bread. However, the bread can still tend to retrograde and
become crumbly within a few days during storage at refrigerated (4°C) temperature.
Earlier rice breads (Nishita and others 1976) were also reported to have a very short
shelf-life.

30

Therefore, there are still a number of problems associated with producing baked

rice products. Without gluten and the inability of rice flour to form a gel, the final baked



vol ume, crunmb character, grain, texture, appearance and eating quality. This
is due to the extrenely small size and nature of the starch granules and
the inability of the protein to forma structural network. These probl ens

i ncrease where wheat flour is conpletely 5 replaced with rice flour. No
formul ation exists for producing a 100% rice flour food product that is not
dense or wmudwmys asiulg whe ﬂhuhﬁmngwdngsmhm,s brendt bures, arslppeiicahere amdesiragade i ng
quality. It is wheat ba pr od d, by
fopl act ngvaas, 8 clifdH R Py eruRo forcaee B SRRt IoRSieSlaiat: ng

bi ndi ng faaehicBNsmansizé ahdmb@FdH NG REBHRE C%%hméswﬂﬁtlﬁamtlwthaemtaﬁ tguch as
xant han gum carboxy nethyl cellul ose ( droxy propyl meth
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food product that has good acceptability in internal and external

properti exatiagQuidy. i denti cal appearance to wheat- flour (gluten containing)
products. In particular, there is a need to provide a dough that 20 can be
processed with typical breadnaki ng procedures and equi pnent. It should al so
provi de a nor elt iahlds &howasbd imlag:eproﬁduh‘dat bliled prodmey eigableyd avatcpiboling. thdhe
conmbi nati on of ingredients should inpart better dough form ng ability and
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invention, there is provided a flour/starch” ni'xture conpfi si ng: 4" (a)

rice fi outle?;tuamd (b) pregelatinised rice starch

Therefore, there is a need to provide a gluten-free food product that has good
acceptability in internal and external properties and has identical appearance to wheat-
flour (gluten containing) products. In particular, there is a need to provide a dough that

20 can be processed with typical breadmaking procedures and equipment. It should also
provide a more natural tasting product than commercially available. The combination of
ingredients should impart better dough forming ability and unique final product texture
ideally without the usage of gums such as xanthan, CMC, etc or wheat gluten. However,
it will be appreciated that even i1f gums are not required to achieve good dough forming

25  ability, they can nevertheless always be added if it is desired to modify the formulation.

It is an object of the present invention to overcome or ameliorate at least one of

the disadvantages of the prior art, or to provide a useful alternative.

30
Summary of the invention

According to a first aspect of the invention, there is provided a flour/starch

mixture comprising:



The flour/starch m xtures of the present invention may al so contain a
nodified 5 rice starch. According to a second aspect of the invention,
there is provided a flour/starch mxtyre conprising: (a) rice flour; 10 (b)
pregel atinised rice starch; and (c) nodified rice starch. Unless the
context clearly requires otherw se, throughout the description and the
claims, the wofadls “danfeursald conprising', and the like are to be construed
inan 15 inclu Sve sen e.as 1? osed to an exclusive or exhaustive sense;

that is to saﬁi i n RTRES ?@H?@ stacghhc| udi ng, but not limited to". In
addition to pregelatinised rice starch, other cooked-up rice starches may be
used. 20 in sone enbodinents of the invention the flour/starch mxtures are
gluten free. Prlef Spaiityrch mivsturésoof hstpaeseht mvestiomemay aldvecqntas anmodifieént i on
is capable of form a dough. More preferably, the dough is a bread dough,
cake dough, cdd% %] g@ugh or 25 biscuit dough. Preferably, the dough is
capabl e of containing air cells produced by any |eavening agent, and can be
processed using conventional nethods available to wheat roducts, for

i nstance, ni xefigcordingdntacercond asnedi ofrthgl insentiopr duteds amrcgdwﬂdun/egch baked,
fried, ste%geg gtcn%nllke conventional gluten containing products. 30
Preferably YRECFPOtM st ar ch m xt ures, doughs and baked products of the

pr esent |nvemhyon déeflbiree fromguns. Preferably, they contain no or |ow
anounts of non-rice starch. For exanple, the products of the present

i nventd on nay BB subeagelatiniged gicd ftashgind pot at o st ar ch, tapi oca starch, maize
starch etc. ﬁ Perﬁﬁﬂiﬁ%%? E{}El{oned here will be stated in "baker's

per cent age", 3 "true percen age "Baker's percentage will be used

unl ess stated otherwi se. In "baker's percentage”, which is a well known
termin the art, the amount of the flour/starch mxture is_standardised at
100% and the Hﬂkﬁr’t thejcontest cleamhe FeauBRpofentise. tiapughaps thepdaspantiqnoand Bearch 5

mxture angnil $0e Wt ddingrie TS BhpRGhEL UnAIBR  like are to be construed in an

15 inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense

of “including, but not limited to”.

In addition to pregelatinised rice starch, other cooked-up rice starches may be
used.
20

In some embodiments of the invention the flour/starch mixtures are gluten free.

Preferably, the flour/starch mixture of the present invention is capable of forming

a dough. More preferably, the dough is a bread dough, cake dough, cookie dough or

25  biscuit dough. Prefcrably, the dough is capable of containing air cells produced by any
leavening agent, and can be processed using conventional methods available to wheat
products, for instance, mixed, fermented, scaled, moulded, proofed and cooked (eg

baked, fried, steamed etc.) like conventional gluten containing products.

30 Preferably, the flour/starch mixtures, doughs and baked products of the present
invention are free from gums. Preferably, they contain no or low amounts of non-rice
starch. For example, the products of the present invention may be substantially free of

potato starch, tapioca starch, maize starch etc.



Preferably, the flour/starch m xture conprises rice flour in an anmount of 10
to 90% nore preferably 20 to 85% and even nore preferably 55 to 65% 10
Preferably, the flour/starch m xture c@gnprises pregelatinised rice starch in
an anount of 5-50% nore preferably 10 to 45% and even nore preferably 20
to 25% Preferably, the flour/starch m xture conprises nodified rice starch
in an anount ofercéhtdges 408dtiomat depr oilérabityted-185%nkerth pueentagy’e apd éfmeabl y 10
to 15% 15 In one preferred enbodi of the flour/starch m xtu the rice
our | s Brebige: hEke hagsrnog 9ot psoped Alien Shlecefiidsl B Shiertrcn | <
present i fr@nt3fuWHictPls alfell ndvaYaerdnt thd @, MRAAhb @R of feendilrAfabdh Mkt esent
in an amount of 5-35% where the total anount of rice flour, pregelatinised
ri ce st arigistaadardisediats 10880, rand ghesquanstiesiof olf@ogempanents ralafive tohide flopestach ed
errbodisrrentggf thelflour/.starchfrri xtrﬂre the rice flour is present in an
amount’ of BRI &, AQRVELBIEMSO RFSEN*$ S ce starch is present in an anount of
20-25% and the nodified rice starch is present in an anmount of 10-15% where
the total amount of rice flour, pregelatinised rice starch and nodified
rice starch i sPretrosaly, 2be Alowy/plaichgnixgirg copiprigesaBgredpur fthan jampant Poh0 e ovi des
a dough c risl I d ) r i-tst or second aspects
and furth%’c%%ﬁ%?esf%ﬁ%lggt% hﬂé?ﬂéﬁ%@%ﬁ%ﬂeﬁ%}ép‘%%g ot htér6 ge?’hgredi ents are
preferably selected to nodify taste, texture, snell, appearance, Kkeeping

properties, workability, cooki n%apr,operti es, nutritional bal ance and the

|i ke. 1B0 Part | Rgfesbly; %lﬁeﬂ@rrfs@ac MHX{UFR COBPETEE sPregfidiised sHes sFhnHY 284 ¢t
sugar, eg )Qule ] \ i ch as yeast,
and nonog%%@?lg{jgs °hh§ﬁeol§pﬁ%r¥abg%%§i 4%\3??1 : o E%Y‘feﬁﬂge%gal eg@g@%ﬁﬁ)@h as
shortening, salt, and sugar can be added at 5-15% 1-3% and 5-20%

respectively. Wle e an be added at 7-20% ile 56 skimmlk pogwder at
5- 15% Leavenil?rg?%%émgl?é @?&rﬁ&\m@@agvfeﬁpm@ﬁéqﬁmﬁg%em stargh i B ARELE! at a
sui tabl e @W&,rﬁ&ﬁgf@&hﬂgﬁgm h%reége@fm{%@rm]% ume. However, if

using dry Yyeast, conme iIs 0.5-2% nogl yceri de can be added at
0.1 tvs 1%to i nprove dough handling properties.

In one preferred embodiment of the flour/starch mixture, the rice flour is present in
an amount of 20-85%, the pregelatinised rice starch is present in an amount of 10 to 45%
and the modified rice starch is present in an amount of 5-35%, where the total amount of

rice flour, pregelatinised rice starch and modified rice starch is 100%.

20
In a further preferred embodiment of the flour/starch mixture, the rice flour is
present in an amount of 55-65%, the pregelatinised rice starch is present in an amount of
20-25% and the modified rice starch is present in an amount of 10-15%, where the total
amount of rice flour, pregelatinised rice starch and modified rice starch is 100%.
25

According to a third aspect, the invention provides a dough comprising a

flour/starch mixture of the first or second aspects and further comprising other ingredients.

The other ingredients are preferably selected to modify taste, texture, smell, appearance,
keeping properties, workability, cooking properties, nutritional balance and the like.

30  Particularly preferred are ingredients such as shortening, salt, sugar, egg, egg powder,

milk, milk powder, leavening agents such as yeast, and monoglyceride.

In another embodiment, other ingredients such as shortening, salt, and sugar can be

added at 5-15%, 1-3%, and 5-20%, respectively. Whole egg can be added at 7-20%, while



Further additives may be added to vary the fornulation , for exanple, one or
nore ingredients such as hydrocol | oids, nodified starches, enzynes,
dextrin, maltodextrin, or other doughgi nprovers. Hydrocoll oids may include
xant han, guar gum | ocust bean gum nethyl cellul ose, hydroxypropyl mnethyl
cel l ul ose, carboxymethyl cellulose (CMC), etc. 10 The |evels can range from
as | ow asskirffmiitk pidgdenhi Sh5%e pervdsing agdrtecitheopasttoy chémichieagestpea d aidgdm
product used. .ln one enbodi no._hydrocol |l oid ddltlves are used
Mbdi fi ed %taa%ue;thlgs AT FHHSC (HBHIAER ougrd vl HEwFYEr &éwgrcfrzse

rice, wheal, re@&rﬁmeﬂ'&%sl@vél'i‘sgﬂi §Q'°/§r}&1§nd§h%¥h&eca\ﬁfc'a%éc9£’t 0.0 0GH iRpRREr ti es

and final texture. 15 Rice flour is used in the present invention as the
mai n consdoughibadliog prdpertadsugh, in a manner sinmilar to the use of wheat
flour in bread production. It provides the nmain carbohydrate source,
donlnétlng flavour and texture, etc. 20 Wthout wi shing to be bound by

theory, it is fgihceNREtitdMayBeegRbatld Rirp @’ ohk@atic Ao BxARH18, & dr grelough
form ng agent. In wheat flour bread, the dough fornlng agent is wheat

gl uten. Hogrsdients suplens hydiecslicids; meglifiesestanchesh enzymesndewiant maltesiektrinner gl ut en

dough. - b LR bR FcrFERaREds RRLFE AEBEN wleh bobn it T T C

ri ce stargbthyMedilods ellydraddpidbyl integhyl lcelkilose, %alfbai)ﬁbétﬂyloéellﬁﬂﬂé gCM@Y etchi S
property onto t he dough. Modified rice star ch hﬁé used to nodify fina
pr opelt i eEheokevelnsambragg, frgsmrmasiley) asr 1% tote whighisspends ronethg psonerty i ribe

benef i ts Hodk{LES oA SLA" FlThBllR oAl RPN RasOr Ler 0T U,

| onger sh e overa I‘nvent 1 oh over cones e difficulties
of making bread without wheat flour, which contains wheat gluten (the main
dough form ng agent in bread products The solution offered is the use of
rice flour ancMB@@@@IS&“PhﬁF%H bej @édf'sf—falﬁlc‘lﬁploc%nw@ﬁ’n@r&a% WRKY Ei§frbiigeat i on

W th ”Dd'\fzh%f eld ?%5}%9 &Heﬁt?p%}éﬁei 1&nf]ﬁ‘dl§% 01?) Ed £l g'}‘}nl B&xfe. 6 7 making a

rice flour bread ocesslI ng ties a uct ciencies in areas
such 1sas taste, texture and keepablllty for |nstance) The rice rour can

come from any rciall ai | abl e source. referre have rice
flour with a %%nggurr ‘étuﬁ‘ai/'“ttﬁ‘éﬁm\ﬁﬁ”itﬁn‘ﬁ&ﬂgn 5 Tthelnéa”ﬁﬁ nstibpcnt BE%EBI daughy have
rrce a manner similar to the use of wheat flour in bread production. It provides the main

carbohydrate source, dominating flavour and texture, etc.

20 Without wishing to be bound by theory, it is believed that pregelatinised rice
starch acts as the dough forming agent. In wheat flour bread, the dough forming agent is
wheat gluten. However, when rice flour is used rather than wheat flour, no gluten is
present. Rice protein does not have the capability to form a cohesive dough.
Surprisingly, the present inventors have found that pregelatinised rice starch, when used

25 inrice flour, is capable of conferring this property onto the dough.

Modified rice starch may used to modify final properties of the bread, particularly
the crumbs. For example, some benefits modified rice starch may offer are higher
moistness, softer crumb, longer shelf life, etc.

30

The overal! invention overcomes the difficulties of making bread without wheat
flour, which contains wheat gluten (the main dough forming agent in bread products).
The solution offered is the use of rice flour and pregelatinised rice starch , in some cases

in combination with modified rice starch to overcome the known shortcomings of



flour with at | east 10% amyl ose. Indica is also preferred. Conmon rice flour
contains approximtely 15-25% anyl ose. Rice flour is prepared fromrice
grain. Rice fromthe field is cleaned7and de-husked/ de-hulled, and polished
to renmove bran. The anpunt of bran renoved will affect nutritional content
of the final rice flour (fat, protein, fibres, etc) to and also the final

col or of mhkinglaoire fleirityéad @prgcelsdingvdtfﬁcwlhéstajdprAdgctldeﬁeilendf:s'm'areasbmah is

accept abl e | t he pr ti.on. e rice grain can go through two types
of mlling s ﬁvé?mﬂlpﬁeadé‘j‘eﬁl?"}b tﬁ O“Pﬁa “mlling, the rice grain is soaked in
wat er. The soaked grain is run through the mlling machine together with

extra anount of water. The mlling nechanismis a crushing and grinding
one, where theTkg i ﬂbgr candesed froo arbmmmpamﬂlalwaﬂ@l@ sowce. Thes mafearedf | our

't roducelt 1R dPur MivGisadSt PR nilh bl Thin TPR eIl Ydgate

crushed ipb@ Witk at ﬂda@talO%ae[rﬁj’lﬁéee IsdiZeis AY pfePérfedoiCoMmbh Rde iffouaespBingbl € in
the present invention. Rice used in the preferred enbodi ments of the

present | #pserimeielnds-28bt amykage f Rigem flome ltnm@mdufmm riggr fain, Ryge from the
Pregel atipl;3q S'cI aﬁeed Erﬁc%&ﬂ]lose /d%%u@ %,gaar}de@ohsﬁgdq renldV8 b%'%fflrﬁ{%’ alt o

cont ai ns any 1'n or Inisation tenperature.

The star Ciaramédm\kw \;nillwcfﬂ:ct Wthﬁomt&ﬁtemtrﬁf(rhfﬁﬁﬁdl lﬂfcé)ﬂoﬁf (fat, peviéiaj fibrégleicds
content. The slur(r]y is then added on top of a hot rotating drum As the

mat er 1%l ! Hemthed s cples Oértwomvﬁhémbfrﬁ%br}’a‘ﬁp‘éwe)néﬁﬁI1§/V of Eig® Rrangs or
|1 h
\?\/\gferl ggap‘{)‘r:]gt e% ﬁ{Ieh‘;]"e?éillpg]"teﬁﬁnct ?@%ﬁg‘?g{ghe pr%dqgllr&{glhm Se r?%ﬁe'ﬂils“f agitIr ho

det ermi nesrelfmvurytm;l]ng b oeeasidicle othe trive geliini 8 soaked T watetiChheaakal grdh isont ent
gelatinisation te erature of the starch, drumtenperature and rotating

speed, caritathroughs ey milfiae rmacking tagether vath eEa aposgk AW HEs elder MENgt ar ch.
Those of Qrgi.Af 1sse£<bllu|sh1hgcfﬁﬁeg[rﬁ1m Ened WO g,?zggl ng‘lfdacgd]%vprmnce OF t he

paraneters to a ust in o the esir per
pregelati sitesadlerwater-ﬂma'rmmmﬁas f'ﬂbeaardpk:laed amt padked. bt dnychilhey, faveaia ik ow

gel atini sati.on . tegperature, y. have a high gel t|n Lon.
t enper at ufS. MPdused fp Faterf Fsebadisgt 1y ifip Shr i i mag afﬁﬁrawﬁng

condi ti Onﬁnal(ﬁaﬁlcq@éhé" ﬁlngcbq(iimlﬂﬁ{gf Qﬁm&%lé i tﬁ@?resédtCiﬁyé?MBndR%hseH\her eas

t he ot her gl ve an er t ough "dough” and esult 1nav drier
crunb. | nmtthepw&aeedm‘mbddanerns af tkgfpawutrlyw@ttmno'ms abtaimalyfrére thossnikeid hat t he
starch market.
20
Pregelatinised rice starch can be prepared from a rice starch, which contains any
range of amylose/amylopectin or gelatinisation temperature. The starch will be mixed
with water into a slurry of a certain solids content. The slurry is then added on top of a
hot rotating drum. As the material is heated on the drum, two events happen, namely
25 cooking or swelling of the starch, and then subsequent drying of the material through
water evaporation. The final function of the pregelatinised rice starch determines how it
is processed on the drum. Factors such as solids content, gelatinisation temperature of the
starch, drum temperature and rotating speed, can all affect the final texture of the
pregelatinised rice starch. Those of ordinary skill in the art of drum drying would know
30  what parameters to adjust in order to get the desired final performance of the
pregelatinised rice starch. For example, one rice starch may have a low gelatinisation
temperature, another may have a high gelatinisation temperature. If both are processed

through the same set of drum drying conditions, one may have a good performance in the

rice bun dough, whereas the other may give an overly tough dough and may result in a



was under cooked on the drum and therefore the solution mght be to increase
the drum dying tenperature, slow the drum speed, or decrease the slurry
solids, anong others. Such variationsgwould be well within the skill of
those famliar with drumdrying to 5 pregel atinise starch. Besides drum

dryi ng, other known techniques used to prepare pregelatinized starches

i ncl ude | drer cpakh.nig the daspoBshedimpativgactdty egetigtii fiagad sdsaibtehthias thdi sdrkct from
other forms of nodjfjed starch, such as _hydraol ysed starch. Mdjfied starch

can be i nViywleregeke Qe Gip, anth dheielaredh ap e mighid tpongrrassde Aping
nodi f i Catdﬁ? ten@éngtﬁ’?éy@fo‘%p e dE%Y sﬁée@?oﬁﬁ@tﬁ&@e WRE #P}J@?%Olfd@, %bﬁ% kN9

quality a exture of the final baked products. e are nunerous ways to
chem cal | Juchodirfatioss sbakiche wetr walianibk ekilk battole damiliabevithr datne drying o

chem cals so that so hydr.oxyl groups on.the starch are replaced by 15
ei t her’ estE#elyISs Retehy, Bgpdes éflg%squfﬁﬁﬁj Ager ?ﬂowmt& THIRES PGS IRATRFBUpS on
nei 9thUrﬁr@ébl?tﬁﬁ&rd%&r%s%d!ﬁcﬁ:ﬁe%&k ?llaly)ﬂng,ihé]ked, is also a form of

chem cal nodification. Very ow | eveél s of them cal nodification can
significantly change the rheol ogical, physical, and chem cal properties of

starch. Chemcally nodified. stay.ch r use in foodstuff.s |s,_restricted in
ange and | evelreEaliBRY HERD el b ader dgrSy &t et Bkt Siheal 1y 20
nodi fi ed @rdﬁn {8 SdrélE VISR fied 98 fohi K 86 IS hRESIBES sefotthY TREC drendioRt gprE cal | y
esterifie st arches, hydroxyethyl ated an hydro;%propyl ated starches,

phos pHor y¢fapasdiblnthodifreatigami Iydroyypeenyé rvaxyedCs starcahwerk hedt oni maiataeningni oni ¢
starches, a sucGci. nat n upstituted succinate derivatives of starch.

[ Modi fi edqlgﬂgraéﬁgg’?mﬁro?ﬁ@er gflaéi)ag%(%prﬁg‘éc 5 Ed. Wir zburg, CRC Press, Inc.,
Florida {1986).] The starch may be pregel atinized, naking it 25 col d-water

di spersible. Various techniques known in the art, including drumdrying,
spray drying, bierg ate igukeyigvaxsrio shagepdy medss arstasele For grxampls, stEgBeph ar y

S L 0S5 A o o180 s
2, 9191521 4githdv SA&, o8 Eflier SrdiPb., GAK1inRink3id, WBioh twd hidéx PORouES, ki gdduring

3,607,394; 3,630,775; 4,280,851;. 4,465,702; 5,037,929; 30.5,131,953, and
5, 149, 799stargih ancleraidgscate (ofemisally ilised tig aisnes farnof phamigd madifisatione Y esyur ce,

shethe, e oD, KRS P OB Bl ST
agenci es @idcdheascdl posertikasef stwet. CherhieallB nthdified starch for use in foodstuffs is
restricted in range and level of modification by various legislative bodies. Chemically
20  modified starches include crosslinked starches, acetylated and organically esterified
starches, hydroxyethylated and bhydroxypropylated starches, phosphorylated and
inorganically esterified starches, anionic and nonionic starches, and succinate and
substituted succinate derivatives of starch. [Modified Starches: Properties and Uses, Ed.
Wurzburg, CRC Press, Inc., Florida (1986).] The starch may be pregelatinized, making it
25  cold-water dispersible. Various techniques known in the art, including drum drying,
spray drying, or jet cooking can pregelatinise these starches. Exemplary processes for
preparing pregelatinised starches are disclosed in U.S. Patent Nos. 1,516,512;
1,901,109;2,314,459; 2,582,198; 2,805,966, 2,919,214, 2,940,876, 3,086,890; 3,133,836;
3,137,592; 3,234,046; 3,607,394; 3,630,775, 4,280,851, 4,465,702; 5,037,929,
30 5,131,953, and 5,149,799.

The chemically modified starches can include any starch source, whether rice or
others. The modification is donc by chemical addition at desired levels and in one

embodiment is by levels allowed by regulatory agencies such as those described in the



US Code of Federal Regul ations definitions. Theoretically, nodified starches
made from corn and wheat woul d not contain gluten because the process of
starch extraction renoves gluten and any other conponents in the original
grain/starch source. One can always argue there are always trace anount of
gluten in wheat starch. The "gluten” 5 contained in corn is technically of a
di f f er ent UStlelewfdiederakRegipatidmanlefihions. Thebvedtally, Muslifial dtargsanadeaitdrhon to

gl uten occurs froma wheat source, ubstantial dose, Th Wrld Heal th

{ a
Or gani sat f8R ¥dat@sat Wapldgnetk eantpee “fet‘j‘og‘%ca%??o ¢d PESRESaPh Sta SKEAHOR Ny
gliadi n pRicLA0 iR S Ghy offer EShipbiaitdPir ROl ot IE/sRIGSSRtcd BHRMahON,

gluten free enconpasses 'not only those materiral s™wni ch have zero gl uten
det ect abl always argnentbamrsare 10whys trates smemdorfpgleasint Whea dtavkl Thof ggtant’en

which are so.low as to. cause no identifiable risk to h ns, and i.n one
aspect” of ccf’ﬁ?én?‘iqlﬁﬁ?ﬁ“olﬁ tF‘fLe{Eéca{l]lea‘#dir&ffﬁer 6}i ’Hﬂlieﬁmﬁrefnai(eﬂ@éﬁg? ilbaﬁdf'.w@f?g

" proof i ngljost #l1dFBIRNbadide thiglRek B6irs @dni @FvheBRSurdd) afa dabdintial dBsOdthee

suf ficient anount of carbon di oxide gas to give desired height, volunme and

st ruct ur eWasldaHedlth @ege@i:isaﬁmd@tqs.thByg%umtft}h"fporil%Shwédwoxéaim Izssuthen df mg
flour/stargh,.and er _ingredients.firmenou to knead or roll,. In

Laart ! on: Efiqhif Be: TpRElproBR° b8 Tt el fThSRP 8 e beskiPRefor B titee

m xture, afdofipasied neanER tthdkeaniteids wiiich hadrzean g &ievisle bpahgimeahgng with
possibly fats 20 and ot her usual ingredients normally entering the

conmpodf t i b afo encompagsesihogh leyalstpl gduters which ajesglovops theavise ap 1daatifiableng
agents, fihQr e Qtein m teins apd _sugar,, N ed product™,
o heant i palHE R Pl e ob e bR Fes Mg ol per 1RO E Bl
character. Exanples of baked products, whether of a white, light or dark
type, 25 which may be advant ageouslg produced by the present invention

i ncl ude wi t houBY ‘Trreafingl’i én mpank thec Hiplei eequiregd detiveas!t Tgohdpush de rpducs

muf fi ns, l4t Sz q.T. | 4i : %@H r i ng may
be perfor?re gI%II’]It %ﬁ@ﬁgt??t@%gpfe?di%édnen%r% t?%&gtdﬁg%gg%é%“’g‘ﬁ orggg‘gg‘gé %nglgEct in
quest 1on, bakadipeaddey, | ncl uding the steps of 30 kneadi ng the dough, subjecting
t he dough to one or nore proofing treatnents, and baking the product under

suitable conditions, i.e. at a suitable tenperature and for a sufficient

period of ti ”eBn%fﬁ%u IPSEAERL 2 MR Jm&ra‘ﬁm{ﬂr SRET iR EreR¥ent St Senou

conventi onal S such as a normal stral ght dough process, a so%l dough
process, tnkeué onirgihtnSdddioto ughsometfdrodo the dobesitve ppeluat thaeraanids fromgthti ne
fermentati on nmethod, a frozen fdou%P i .
mixture, after subsequent proofing, of flour and/or starch, water along with possibly fats
20  and other usual ingredients normally entering the composition of a usual dough such as

salt, yeast or chemical leavening agents, fibres, egg proteins, milk proteins and sugar.

By “baked product”, is meant any product prepared from a dough, either of a soft
or a crisp character. Examples of baked products, whether of a white, light or dark type,
25  which may be advantageously produced by the present invention include without

limitation buns, cookies, biscuits, donuts, crackers, muffins, cakes, bread and rolls.

The handling of the dough and/or baking may be performed in any suitable

manner for the dough and/or baked product in question, typically including the steps of

30 kneading the dough, subjecting the dough to one or more proofing treatments, and
baking the product under suitable conditions, i.e. at a suitable temperature and for a
sufficient penod of time. For instance, the dough may be prepared by using conventional

methods such as a normal straight dough process, a sour dough process, an overnight



met hod, the Chorl eywood Bread process, or the Sponge and Dough process. From
t he above disclosure, it wll be apparent that the dough of the invention is
5 generally a | eavened dough or a doughoto be subjected to | eavening. The
dough may be | eavened in various ways such as by addi ng sodi um bi car bonat e,
nmonocal ci um phosphate, sodium stearoyl |actylate, ammoni um bi carbonate or
the |i ke, dorghbyethddi adow-terhpaetmre 4 tomgritme eroenghdn nietbied, i sofrondn ddvghi cal

| eaveni ng_agents i onmon, i.n wide range of b ry,products such as
cakes, mOPES: RGO PRIl el i nt B SPetin 28 TSEEPIEFR conbi nat on
wi th | eaveni ng acids such as sodium acid pyrophosphate, nonocal ci um

phosphat e nonohydrate, nonocal ci um phosphate anhydrous, sodium al um ni um
phosphat e aci dFom ghecatiox wmctosurep Hosiplet appdiehy that the demgbvedithe inventgon is

ferable that t dqugh be | d, by .addi it t culture,
P roh® oo sty b yerd e G RUEN FEp ORI By Rl 18 AR haf Bt f he
conmer ci alchyer@¥ain alalisusSassRakeIRy @8 ShE eddditiS sédiuml biGkbctats RBNodaki@ap! oyed.

The dough may al so be an unl eavened dough. Preferred fat used in the dough
reci pes i Bhasphaetsodivm siepionk laghdiip awnemsm; bigprbenatesof the ldwwopt brinddng er oi | .

Preferr edlleﬁlg%}{] g&ﬂie’ﬁgng ggﬁéﬁgﬁr\h&@iﬁnio@%h‘%{-ﬂlggl”@féxgeﬁdggfgeen%% tcSﬁmIo%tinea?\Lid'ear d.

Ols my e vege antmal o i'Ts are preferred such

as 20 rapesgedf balsiy pradRansuch pataRes,naliffink and @he 11l SR agsy Beadiso gdeaf | oner
or olive oil. Unlike conventional cookies, reci_does for buns typically use
fat ad0shBreunbipgfion With deaYenigaasids stehips rodigBesid PYmBhosah@A« MERCGHIGWNdes a

met hods f ar.i a t i S i 9 _do . t he
pr esent i%%ﬁﬁﬁgnﬁogggfdéﬁtgtg& g"‘@%ﬁ“&#z?hg 0 {?ctsd w%rgg%a%g%gmof&i?ﬁleﬂ%ugh to
produce aph@ikge peody clicatdymbendpghdsphiare dihysitaigHowetdnoilSs \wedferakieotvat tha t he
art. Preferably, the pethods require no dification from_ those used to
prepar e wheHgh HsdsugnehReaddinga sutable yaslguliiteg such ag arquithrs ofdeseharonthess pr esent

i nvention |- ’ N-Af Ec?rﬁm r ;15%%(3 e
flour/ sta?éc W%E‘Se(?%%kgggg#c?%dgtﬁlgﬁgtg‘? t ee%?ael@eaﬁtgﬂﬁlsgﬁ%h%n. hse]z%}?gﬂfntg%-free
baked 1pr ostuitssmiaynbe adployed. t Tloeudodghmdyatlsodwe, anbhrdedsnedcddogh, cooki es,

bi scuits, bagels, muffins, toasts, crackers, pizza crusts, brownies,

croi ssants, pastries, croutons, wafers, snack foods, crisps, waffles etc.

10 11 The advapiagrs Al ulddinPhe B0k YRGS Sledilf FuAP R Q¥hslcaSi@R A - i ce,
gluten-free food product that is %:)r eyﬁat ur af tasti ng. #he}gconbi n%ti on of
t he i ngr estileinthertemipgs or oil. Preferred shortening compositions include margarine, butter fat
or lard. Oils may include vegetable or animal oils. Vegetable oils are preferred such as
20  rapeseed, com, peanut, palm, palm-kernel, sesame, soybean, sunflower or olive oil.

Unlike conventional cookies, recipes for buns typically use fat as shortenings.

According to a fourth aspect, the invention provides a methods for preparing a

baked product, comprising baking a dough of the present invention to produce a baked

25  product. The baking of the dough to produce a baked product may be performed using
methods well known in the art. Preferably, the methods require no modification from

those used to prepare wheat based baked products.

According to a fifth aspect, the present invention relates to gluten-free baked

30 products, produced from the flour/starch mixtures and doughs of the present invention.

The gluten-free baked products include, without limitation, breads, cakes,
cookies, biscuits, bagels, muffins, toasts, crackers, pizza crusts, brownies, croissants,

pastries, croutons, wafers, snack foods, crisps, waffles etc.

10



better dough formng ability and unique final product texture through the
use of starch 5 based materials rather than the usage of guns such as

xant han or carboxymethyl cellulose (CMC) or wheat gluten. Further objects
and advantages of the invention will be evident fromthe follow ng
description wherein parts and percentages are by wei ght unless otherwi se 10
specified. Exanple 1 All-rice sweet bun fornulation 15 Baker's % Ri ce

flour6l.81 Pr eﬂﬁl atini zed 1g'g]ce star.ch28. 19 cZb(gélfi ed.rice lit.arcrllo Eki mmlk
powder 7 Shorte %@‘i‘f:ﬂn%‘&ﬁ?. © SGAR BV RGRANEY 16‘.031211‘?&3'}1? St yRaFo. 87
Monogl ycefdodgRodudfdhar R mere E&HAL%&%%EST% e6RBiaRoPY thoGhadaientSmpare m xed
together in a mxer at slow speed, and shortening was 20 added. LI&]I].:I d was
heat ed upbstisr 30CehafiumanHulhlityaaideeniqus fied product texturp/itihriongh Siseusd ofistardt 12
increased, for 1 m.nute.to dium setti and continued for another 2.5
it 05 2ot IR AE PG SR R baRtoth P arfiie < <BBRAEINT. ¢
hours. TheelRdsg RCNES dRwiHeAegutedown and noul ded into snmall bun shape. The
dough was proofed in the proofing box at 38C for 40 mn, baked at 180C for

20 m nutes and taken out of the oven and cooled 5 down.
Further objects and advantages of the invention will be evident from the

following description wherein parts and percentages are by weight unless otherwise

10 specified.

Example 1

All-rice sweet bun formulation

15
Baker’s %

Rice flour 61.81
Pregelatinized rice starch 28.19
Modified rice starch 10
Skim milk powder 7
Shortening 13
Salt 1.5
Sugar 15
Whole egg 10.82
Dry instant yeast 0.87
Monoglyceride 0.5
Water 57.57
TOTAL 206.26

Procedure

Dry ingredients were mixed together in a mixer at slow speed, and shortening was

20 added. Liquid was heated up to 30°C and slowly added to the mixture. Mixing speed was

11



Results The resulting product had the cell structure simlar to wheat-based
bread. The crust to was |ight brown, and the inside was soft and white.
When eaten, the texture was soft, slightly chew and elastic. The sensori al
quality was maintained until the day after baking. Staling on the third day
resulted in a hard crunb texture. Exanple 2 15 Al]-rice cookie formnulation
True % R oaerdabenlufol 3 rﬁnmgaetloahhmhmeséttmigpmdsctcmtmineideomdcbthénemsrﬂlmetestaaslom | ci ng
sugar 20 Margari ne20 Wol e 912 Baki ng powder1l Saltl Water2 Chocol ate

powder 2 CHRs€®| dbe elrahp‘gaszallp@?mmm@ 2 3043 foprlothets-e Thndoughivag rioehed wa
creaned r ( at h| gh
pood. oS R HERAAE bWy e TR bR Pl SR0EN i e Mol BB ")

the dry- ngﬂr@Ieﬁ 400HWIE MhaR@RONEIICSfore0 enidd@de dnd MakkAloua BO tHEs ved- ahdndcaldes. The
chocol ate chi ps were poured in and m xed for another 1 mnute. The cookies

were bakedowmt 180C for 15 minutes and taken out and cool ed. Results 10

Results

The resulting product had the cell structure similar to wheat-based bread. The crust
10 was light brown, and the inside was soft and white. When eaten, the texture was soft,
slightly chewy and elastic. The sensorial quality was maintained until the day after baking.

Staling on the third day resulted in a hard crumb texture.

Example 2

15
All-rice cookie formulation

True %

Rice flour 15
Pregelatinized rice starch 12
Modified rice starch 3
Icing sugar 20
Margarine 20
Whole egg 12
Baking powder 1
Salt 1
Water 2
Chocolate powder 2
Chocolate chips 12
TOTAL 100

20

12



The cookie had a soft chewy texture. It was not crunbly and was easy to
eat/ handl e. The keeping quality was very good. Chewy texture could still be
felt after 2 nonths storage in roomtenperature. 15 Exanple 3 20 G een Tea
Cooki e I ngredients Baker's % R ce flour*49.97 Pregel atinized rice
starch40.01 Modified rice starchl10.01 Icing sugar66. 61 Margari ne66. 61 Wol e
egg40. 01 Makefure 17 Baki ng powderl.66 Saltl.30 ez Bake-abl e green tea powder
T1.30 (or as required) Black sesane seeds8.78 (or as required) Puffed
rice8.78 (or as required) ex Green tea flavour0.42 (optional) Total 302. 33%
*l ow anyl ose rTﬁ&CIﬂ%Qﬁ?H'V@dSQF&%ﬂR@ﬂ] @&g&%&qﬁﬁm@d-ﬁ%inu@am&eﬂd the

avai |l abl e from Phoon Huat & Conpany Pte Ltd, Singapore e, Tea Geen Flavour

428- 00156mixer g bigh cpeedu die Sigraypdpwater were added] a®l myewd dpeargher 2-3 mimtercedur e

The icj i eved | Th. ial .. with.th
except] on Bttt e BRnds Bt “ehERA ol Mot R ot Fhumfes " The®
i ngredi endtipcdiad chiphs!vaate Boired $n Wl Sl fIh @btk dahitate. | ThetcddRRK Mere Tdred

mar gari ne was beaten for 1 mnute
at 180°C for 15 minutes and taken out and cooled.

Results
10
The cookie had a soft chewy texture. It was not crumbly and was easy to
eat’handle. The keeping quality was very good. Chewy texture could still be felt after 2
months storage in room temperature.
15  Example 3
Green Tea Cookie
Ingredients
20
Baker’s %
Rice flour* 49.97
Pregelatinized rice starch 40.01
Modified rice starch 10.01
Icing sugar 66.61
Margarine 66.61
Whole egg 40.01
Water 7.17
Baking powder 1.66
Salt 1.30
*'Bake-able green tea powder T 1.30 (or as required)
Black sesame seeds 8.78 (or as required)
Puffed nce 8.78 (or as required)
“*“Green tea flavour 0.42 (optional)
Total 302.33%
*low amylose rice flour is preferred or recommended
| Commercially available from Phoon Huat & Company Pte Ltd, Singapore
2 Tea Green Flavour 428-00156-01 from Givaudan Singapore Pte Ltd, Singapore
25

13



using a Hobart M xer at speed 42 using the paddl e extension. The icing sugar
was added consistently over 3 mnutes at speed #2. The wet ingredients were
added slowy to the mx over two m nugges and m xed in the Hobart m xer for
3 mnutes at speed #2. The dry ingredients (except for the icing sugar and
puffed rice) were added in over 3 mnutes at |10 speed #1. The puffed rice
was addedPemddmexed for another 1 mnute. The dough was flattened to about
0. 5cm thi ckness and bl ast frozen for about 10 mi nutes. The dough was cut to
shape and bakeUhaticih80fighofvatdsiBidautce semde i@k erHeadrya ns@drial Cha@mytheext ure.
It was not crunbly and was easy to 15 eat/handle. The keeping quality was
very goodSxceniéqny of dha iieg sugardingt pyffedorice gjas bignded. oTheHist haeredigptage@di n room

| oy o ent S WEEEY Reft, fplPh&f dufhel 8 FULAKLCTne Bkl iths 500 ) Vel
gl utenl2 wying gélobtit Mizxedatrspe®] 41 asichthe phbddle ek edsion cFhs tdmghib@r vas hdidet

yeast 1. 19 ' Enzyne0. 08_2Enusifier0.5 3Enusifier0.2 Sugarl3 Saltt Skimmlk
powder 2 SHIPISERIHPVET BAKNRGS gbiRAsH 721 11 hgaveringtsdicnts wre added slowly to the

mix over two minutes and mixed in the Hobart mixer for 3 minutes at speed #2. The dry
ingredients (except for the icing sugar and puffed rice) were added in over 3 minutes at
10 speed #1. The puffed rice was added and mixed for another 1 minute. The dough was
flattened to about 0.5cm thickness and blast frozen for about 10 minutes. The dough was

cut to shape and baked at 180°C for 14 minutes,

The cookie had a soft chewy texture. [t was not crumbly and was easy to

15 eat/handle. The keeping quality was very good. Chewy texture could still be felt after 2

months storage in room temperature,

Example 4
Rice bun formulation containing wheat gluten
20
Ingredients
Baker’s %

Part A
Rice flour 68
Water (80°C) 66.07
Part B
‘Wheat gluten 12
Pregelatinized rice starch 10
Modified rice starch 10
Instant yeast 1.19
'Enzyme 0.08
*Emusifier 0.5
*Emusifier 0.2
Sugar 13
Salt 1
Skim milk powder 2
Shortening 10
Baking powder 2.11
Water (20C) 5.31
Total 201.46

14




Tot al 201. 46 14 15 t Stenzym F9023 from St ern- Enzyne GrbH & Co., Gernmany
2ADMJL SSL 1078 from Quest International, Singapore 3 Distilled

Monogl yceri de from Dani sco, Ml aysia 51fProcedure Water (in Part A) at 80C
was added slowy to the rice flour using the Horbart 10 Mxer at speed #1
for 3 mnutes. The mxture was allowed to rest for 30 m nutes. The remaini ng
dry ingredients were weighed into a Horbart M xer bow. Mx the dry

i ngr edi entSterhoym Fom hfibm SternsPesehefdmbihge Coi,Geerfdanyr and water m xture was
sl owl y adyedMUINESL1DbES Gown Dags aderaatcnaliStigipereand ni xed at speed #1 for 10

m nut es. e BRIV R&ridédmnt Danisad deda@nd m xed at speed #1 for 3 minutes,
fol l owed by speed #2 tor 8 15 minutes. The dough was allowed to rest for 10

m nutes. After resting, the dough was cut into smaller pieces, weighing
about 75g each. The pieces of dough were noulded into round shape and

al | owed t Bracegditref or 10 m nutes. After that, the pieces of dough snoothened
and placed onto the baking tray and allowed to rest for 10 mnutes. After 10
m nut es, the pieces of dough were flatten and proof ed for 70 m nutes. After

proofing, 20 M?er&'ir?%ﬁ @fatokwemawcﬁe@%%ﬁ @ﬁé@ﬁ@&& ﬁ{elzlg&%‘éaﬁm for

14m ns. Exanpl e ce bun fornulation cont a| ni ng hydrocol | oi d
| ngr edd enMixBak opeed b far Seninlutasr ZhePnigget stas rallqmeki ta oet ftr30cohmudsdiTheed rice

ié?lr Sgl?l E'\’éggalé{ hgd(ﬂggléggrg lerel1 SC\Q%I%- %v%lglﬁhé tlgt%ez)l(tﬁorgag I&axer vﬁt hl\/klgzcetlhleu osel
ingredients for 1 minute at speed #1. The rice flour and water mixture was slowly added
into the dry ingredients mixture and mixed at speed #1 for 10 minutes. The shortening
was then added and mixed at speed #1 for 3 minutes, followed by speed #2 for 8
15 minutes. The dough was allowed to rest for 10 minutes. After resting, the dough was
cut into smaller pieces, weighing about 75g each. The pieces of dough were moulded
into round shape and allowed to rest for 10 minutes. After that, the pieces of dough
smoothened and placed onto the baking tray and allowed to rest for 10 minutes. After 10
minutes, the pieces of dough were flatten and proofed for 70 minutes. After proofing,

20 the pieces of dough were baked at 220/200°C (upper/bottom) for 14mins.

Example 5

Rice bun formulation containing hydrocolloid

25
Ingredients
Baker’s %

Rice flour 24
Pregelatinized rice starch 5
Modified rice starch 10
Modified rice starch 13.19
Maltodextrin 10
Carboxymethylcellulose 1
Native rice starch 36.83
Skim milk powder 7
Shortening 6.5
Salt 1.5
Sugar 10
Whole egg 10.82

15



Skimm | k powder7 Shortening6.5 Saltl.5 Sugar10 Whol e eggl0.82 15 16
Water54.47 Distilled nmono 1 ceride0.5 Dry yeastl1l.5 Sodi um bi car bonat €0. 43
Sodi um aci d pyrophosphat €0. 43 Total 193147 al pha anyl ase: 0.1 16g for 350g of
flour Procedure 5 The ingredients of all the dry m x were bl ended together.
The shortening was then added into the dry m x and m xed in the Horbart

m xer at speed #1 for 2/whatutes. The paddle was Ugety to nijx the dry m x.
The liquid portion was yigg@gdqdoﬁgl)%@ﬁgéc and ad@esl to the dry m X

gradual ly at speed 1 fobr&yggist@ute. rhe paddl'e wasfjchanged to a 10 hook to

m x the m xture at Speeéoﬂiuﬁﬁ’;‘cgrb%nét-%””i""b' Tihre dpu%il was proofed for 1.5
hours at 35C. The doug-ws e R Btaehed—dewr—ant kheadeed f or 3 m nut es.
Proofing occurred for Sednimypoid pyrophosphate, 25" dough|{was punched down
again and kneaded for d9%#krther 3 ninutes. 100g dP3:dfle dough is cut and
nmoul ded into shape and flatten in the nodel. Dough is baked for 22 m nutes
at 180C asadhbakeldsepddbgtfor B0ghéfloud5 cool ed. While the present invention is
described with respect to particul ar exanples and preferred enbodi nents, it
i s under spapdsaipat the present invention is not limted to these exanples
and enbodi nents. In particular, the present invention is not limted to the
20 i ngredient s . N 11SA . - I :

pregel atini sedﬂr“% Eﬁeg‘? gqlg}rﬁ%%lf%}lld@leocg??%ﬁzﬁv%%e%%ﬁé g :}ggéi??rgg‘ﬁ gt%b@ﬁh% & aBr esent .
Mor eover , thichadgedementhei dry emixiand mixeddd tHel Horbed miker sthspeqd 8C dsis2 ngmeteps

recited herein and nay contain additignal. eps, such as njxi
%he padd?e was us¥3d to mix I‘[he c?ry nlnx.l '?heahqusl pgrtlon “I;Jas prepare %ﬁIBBg}S"C and

added to the dry mix gradually at speed 1 for 1 minute. The paddle was changed to a
10 hook to mix the mixture at speed 2 for 2.5 minutes. The dough was proofed for 1.5 hours
at 35°C. The dough was then punched down and kneaded for 3 minutes. Proofing
occurred for another 1.5 hours at 35°C. The dough was punched down again and
kneaded for a further 3 minutes. 100g of the dough is cut and moulded into shape and
flatten in the model. Dough is baked for 22 minutes at 180°C and baked product is then

15 cooled.

While the present invention is described with respect to particular examples and
preferred embodiments, it is understood that the present invention is not limited to these
examples and embodiments. In particular, the present invention is not limited to the

20  ingredients listed herein so long as the dough has rice flour, pregelatinised rice starch and
optionally modified rice starch are present. Moreover, the present invention is not limited
to the processing steps recited herein and may contain additional steps, such as mixing

steps, as would be apparent to those skilled in the art depending on what ingredients are

used.
25
The present invention as claimed therefore, includes variations from the
particular examples and preferred embodiments described herein, as will be apparent to
one of skill in the art.
30
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steps, as would be apparent to those skilled in the art dependi ng on what
ingredients are wused. 25 The present invention as clained therefore,
i ncludes variations fromthe particul ar exanples and preferred enbodi nents
descri bed herein, as will be apparent to one of skill in the art. 30 16 17
Claims 1. A gluten-free flour/starch m xture conprising: (a) rice flour;
and 5 (b) pregelatinised rice starch Qaims gl uten-free flour/starch m xture
conprising: (a) rice flour; 10 (b) pregelatinised rice starch; and (c)
nodified rice starch 3. A flour/starch m xture conprising: 15 (a) rice
flour; ang, (b)A@lageIﬁ@&muﬁngmnggtusé@dlﬁlbhsqlﬂ -A flour/starch m xture
conprising: 20 (c) rice flour; (d) pregel atl nised rice starch; and (e)
modi fied rice @ ar chice Bourpand our /starch nixture according to claimil to 4
for usg in a gh f arch mxture according to claiml to 4
wher eI? t he I‘I@Z prggelgtmlérdljécg#t%a%n an anount of about 20%to about 80% by
weight. 7. A flour/starch mxture according to claiml1l to 4 wherein the
pregel atinised rice 30 starch is present in an anount of about 10%to about
40% by weight. 8. A flour/starch mxture according to claim2, 4, 5, 6 and
7, wherein thegl | t Nt in an amount of about 5%to
about 3098y m:g?ﬁbﬁ IiRd foli/&GrcRlkElle LSmPi§RE

(2) rice flour;

10 (b} pregelatinised rice starch; and

(c) modified rice starch

3. A flour/starch mixture comprising;
15 (a) rice flour; and

(b)  pregelatinised rice starch

4. A flour/starch mixture comprising:
20 (c) rice flour;
(d) pregelatinised rice starch; and

(e) modified nice starch.

5. A flour/starch mixture according to claim 1 to 4 for use in a dough.
25
6. A flour/starch mixture according te claim 1 to 4 wherein the rice flour is present
1n an amount of about 20% to about 80% by weight.
7. A flour/starch mixture according to claim 1 to 4 wherein the pregelatinised rice
30 starch is present in an amount of about 10% to about 40% by weight.
8. A flour/starch mixture according to claim 2, 4, 5, 6 and 7, wherein the modified

rice starch 1s present in an amount of about 5% to about 30% by weight.
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17 18 9. A flour/starch m xture according to claiml and 3, wherein the rice
flour and pregelatinised rice starch are present in an anmount of 20%to 80%
and 10%to 40% by wei ght respectivelyjg5 10. A flour/starch m xture
according to claim?2 and 4, wherein the rice flour, pregelatinised rice
starch and nodified rice starch are present in an amount of 20%to 80% 10%
to 40% angl 5% Aofl@Qtdeyh wakgind accesdiag ttd \cidiy. 1 hid 3A wheoein/the aice Hlavr xhdr e
according to an ne .of the precedi ng clains, wherej he_ 10 rice flour is
present in an E\‘yﬁ%‘aﬁtﬂmﬁq’d AffotiAres 595 PSSOt ANsHU0EY ‘\%é%%tt‘? 80 ??“dAfO% to
flour/starch moekuh e aaRtPeltd P any one of the preceding claim wherein
the pregelatinised rice starch’s present in an anount of about 20%to
about 25% by weight. 15 13. A flour/starch m xture according to claim2 and
4, wherein. the dified ric starch is present in an .amunt of about 10%to
about agodlby A Bt ROFws 1Raflhe fo R, o doRRGT e ceR APHand 4.
wherein the rigodih@tlsed ria@s@f&gﬁidaﬁqbaiifﬁ@dio@iﬁ@cﬁta%?&s@ndnrmd&ﬁ&m Jri ce
starch are present in an anmount of 55%to 65% 20%to 25% and 10%to 15% by
wei ght, respeci®%pdéd $0%1 50%A0 d8YUppndcSapr 3 by weightxespeetivebcor di ng to any one
of the preceding clains. 25 16. A dough conprising a m xture according to
any one of the preceding clains wthout the presence of non-rice based
flour or starch.flduf/stafcto@ugirecRomting t8And odt U ER-pré@didy Qalilssivaeeh ik xt ur e
according to any one of <clainms | to 14 and further conprising at |east one
i ngreéll ent sel Bea Bepriis pieserén Apagpwrlef ebiy i58%4 tegibent @%@ngv weighteaveni ng

agent, salt, sugar, icing sugar, eggs, skim mlk powder, baking powder,
nonogl yceri des, a fat source and a flavouring. 18. A dough conprising a
gluten-free flAauldwisarchmittteldceomifrpotodinghne @falky peoeding clathawh®rein the 14 and

wi t hout conpri si ngi hydrocoll oid additivies. 18 19 19. A dough according to
claim 17, wher®eaclptifisqdengeetiingg inprentntiis an 2ERep efaboul dXGdR AR A enty
weight.
15
13. A flour/starch mixture according to claim 2 and 4, wherein the modified rice
starch is present in an amount of about 10% to about 15% by weight.
14. A flour/starch mixture according to claim 2 and 4, wherein the rice flour,
20 pregelatinised rice starch and modified rice starch are present in an amount of
55% to 65%, 20% to 25% and 10% to 15% by weight. respectively.
15. A dough comprising a mixture according to any one of the preceding claims.
25 1e. A dough comprising a mixture according to any one of the preceding claims
without the presence of non-rice based flour or starch,
17. A dough comprising a gluten-free flour/starch mixture according to any one of
claims 1 to 14 and further comprising at least one ingredient selected from the
30 group consisting of water, a leavening agent, salt, sugar, icing sugar, eggs, skim

milk powder, baking powder, monoglycerides, a fat source and a flavouring.

I8 A dough comprising a gluten-free flour/starch mixture according to any one of

claims 1 to 14 and without comprising hydrocolloid additivies.
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20. A dough according to claim 19, wherein the chem cal |eavening agent is
selected 5 fromthe group consisting of sodium bicarbonate, nonocal ci um
phosphate (MCP), Sodium stearoyl |actybpate (SSL) and ammoni um bi car bonat e.
21. A dough according to claim 20, further conprising at |east one acid
ingredient selected fromthe group consisting of sodium acid pyrophosphate,
nmonocal ci U 10ApHasgbhatcerdippabydaiat 6,7, miwooalthé Ueavphing pdgehe iarhgitnocs,

sodi um al um ni um phosphat e aci di c, dical cium and phosphate di hyrate. 22. A
dough accordin a‘feé“lﬂ%ﬁ% 17, wherein the | eavening agent is yeast. 15 23. A
dough according to claim22, wherein the yeast is in the formof dry instant
yeast. 24. A dough according to claim 23, wherein the dry instant yeast is
present i&lan ahtac@frdlaﬁé@tilaunaﬁ%vb‘;ﬁemhgIqhem@d lzgvenmgj@gsrghlsa@@oﬁem ng to

any ong of the.precedin rein t e Iat|n| tarch is
o 15 cher L0 g gashr BhTBineaBf Bt Wehiite nboBridlur! bigeRd 56
wherein the dO@@UP) $oﬂhﬂrp§tdaro?51abt5}ta& (Sise) b ﬁmmfonambuiaarbazateA dough

according to any one of clainms 15 to 25, wherein the dough is shaped into
the formof a cookie. 30 28. A nethod of naking a dough conprising the steps

f - [ th
vaters agh (b fuplGelordbid @ AGSERE ARLLOLANIME Llond AR Uittt oy
28 further conwlecsddnﬁomhﬁegmxpsm%ls(mg obm&hnrm:dbﬁoﬂmhatanﬂoﬁmmm t he
dough to form&shaped doggh and roofl}wgethe dough. . 5 30Q. A, nethod

for pteparing BhasaRaE Mg wér@teem@ap?aé?lhﬁl HRp digusnsqdi %@%ﬂgﬁum
according to ﬁosg%e%‘gg’ &i;cgﬁ%%'? i@%ak él'd1hg‘raf]é)u9h product obtained by the

nmet hod of cl ai 81to product conpri sing:

22. A dough according to claim 17, wherein the leavening agent is yeast.

15 23. A dough according to claim 22, wherein the yeast is in the form of dry instant

yeast.

24. A dough according to claim 23, wherein the dry instant yeast is present in an

amount of about 0.87% by weight.

20
25. A dough according to any one of the preceding claims, wherein the pregelatinised
rice starch is modified chemically.
26. A dough according to any one of claims 15 to 25, wherein the dough is shaped
25 into the form of a bun.

27. A dough according to any one of claims 15 to 25, wherein the dough is shaped

into the form of a cookie.

30 28. A method of making a dough comprising the steps of:
(a) combining the mixture according to any one of claims 1 to 14 with water;
and

(b) fermenting the dough.
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(a) rice flour; and (b) pregelatinised rice starch. 33. A baked product
conprising: 15 (a) rice flour; (b) pregelatinised rice starch; and (c)

nodi fied rice starch. 34. A baked produgt prepared froma m xture of any one
of claims 1 to 14 or 20 prepared froma dough of any one of clains 15 to
29. 35. A baked product produced by the nethod of any one of clains 28 to
30. 36. &%akeﬂnﬂbﬁm&oﬂﬁmdﬁmmZ&fuahmmmrﬁfngahahtﬁps&‘2 to 35, wherein the

product is 25 selected fro he gr con |st| g n, a, cracker
mutfin, a cakdd a HRESAMSIEE dovyind SEasing %@fawa shangspuehzEngo
(b)  proofing the dough.

5 30. A method for preparing a baked product comprising baking a gliten-free dough

according to any one of claims 15 to 27,
31. A dough product obtained by the method of claims 28 to 29.

10 32, A baked product comprising:

{(a) rice flour; and
{b} pregelatinised rice starch.
33. A baked product comprising:
15 (a) rice flour;
(b)  pregelatinised rice starch; and
(c) modified rice starch.

34. A baked product prepared from a mixture of any one of claims 1 to 14 or

20 prepared from a dough of any one of claims 15 to 29.
35. A baked product produced by the method of any one of claims 28 to 30.
36. A baked product according to any one of claims 32 to 35, wherein the product is

25 selected from the group consisting of a bun, a cookie, a biscuit, a donut, a

cracker, a muffin, a cake, a bread and a roll.
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