1 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 nethod of producing the sane. Background Any discussion of the
prior art throughout the specification ghould in no way be to considered as
an adm ssion that such prior art is widely knowm or fornms part of common
general knowl edge in the field. Cel i se is a lifelong digestive

di sorder, found in individuals mhokgﬁgpgﬁﬁﬁgtically suscepti bl e, that

results in damage to the small intestine by interfering with the absorption
of nutrients. Celiac disease is unique in that a specific food conponent, 15
gl ut en, hBigldpddhe iInYelior i ed as the culprit. GQuten is the conmon nane for

the offending proteins in specific cereal grains that are harnful to
persons with this disease. These proteins are found in all fornms of wheat

(i ncl udi ng dur Th ifventidn RiatessPEbdd prediidts that icrphaen-firethnkdanen: pagitdlarabat ed
grains, rye, barley, and triticale. Damage to the nucosal surface of the
smal | i nt @shutenefrpedeuphand themeihod afprodnesne i sagmet oxi ¢ reaction to the 20

i ngestion of gluten. Synptons of celiac disease can range fromthe classic
features, such as diarrhoea, weight loss, and malnutrition, to |atent
synpt ons &h_@]@&aa@g sol ated nutrient deficiencies but no gastrointestinal
synptons. The di sease r_mstltﬁ af fects people of European Se_speci ally

Nor t her n Eur opéay)diggusseame! the prior &t bmeughpuidthe spesHisation should inspasway b f ect s

H spanic, Black and Asian.popul ation .well. . Those affected suffer damage
Vo oo e cbshfeted Bt R B A5 BR3L AT IS p IR S o i
and crypt cerghldmowdddgeimgierfidldit esti nes when they eat specific food-grain
antigens (toxic am no acid sequences) that are found in wheat, rye, and

barley. Cats have traditionally been considered to be toxic to celiacs, but
recent sci enti fGetias tdistasss ishavisfelohgwhgestive rdiscsder, Tonrsl me smhavidhals svhoagoi ng,

ey RSl TR SR e 38 ST SRR SRR
di agnose. hdNemioERnadchulgstf atelRt didediCisNBiqudbin Bat & RRific foval dipordtt,
Nunber 18, "The Many Faces of Celiac D sease" by Charles H Halsted, MD). If
a 15  gluten, has been identified as the culprit. Gluten is the common name for the offending
proteins in specific cereal grains that are harmful to persons with this disease. These
proteins are found in all forms of wheat (including durum, semolina, spelt, kamut,
einkom, 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 diarthoea, weight loss, and malnutrition, to latent symptoms such as isolated nutrient
deficiencies but no gastrointestinal symptoms. The disease mostly affects people of
p 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. QOats 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 Journal of Medicine, May 2, 1996 -- Volume 334,
Number 18, "The Many Faces of Celiac Disease" by Charles H. Halsted, MD). If a



2 person wth the disorder continues to eat gluten, studies have shown that
he or she will increase their chances of gastrointestinal cancer by a
factor of 40 to 100 tinmes that of the Zormal popul ation. Further,
"gastrointestinal carcinoma or |ynphoma develops in up to 15 percent of
patients with untreated or refractory celiac disease," (Goggins, et. al. 5
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acceptable treatnent for celiac disease is strict adherence to a 100% 10

gl ut en- f r % peicent 6D pafiérite wifin uatthaged we aefractarygteliasndibease.” diCmiggomn epravent
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derivati v&geriddl ?odrﬁal%ﬂ@a&ﬂr@éiﬁéro%%?.k\@ﬁ gdege 8,%%,3??%’ -hg1ddanogpur ges of

gluten found 1 n the ingredients of ‘many processed foods. Many investigators
have att etipteéute timpdeviet gpatgthet dinedse ae,quimday whe giropaslyediagndssd pood uaisbe Ri ce
flour is useful since it.lacks gluten and contains |ow |l evels of sodium and
a hi gh anBeAttd 35085885 POSSHGest ed carbohydrates, making it desirable to
celiac diets. It has many unique attributes, such as ease of digestion,

bl and taste, oal ' oper.Li: . T e t ts to
produce gl ut e?\ﬁ?er gélgb?&é:g@ra?%% %Ugg@ @F ﬁéfrl%s.d@%%f ,‘Q%ﬁﬁtﬁﬁﬁegﬁﬁ [Brrgrltg%c osely
resenpl e glamvdardel diztlforhite e Anhedtierdiicead. a Rgwemnifreavdie! ai Iprévent elmbgusiehol d

bread machi nes has made jt possible to easily custom bake various breads at
hone. Ri ceomplicadonseeiased by the dissasenth ghden-frae fisk meannavudiag pHagadumethatan

yield a , -~ f . i

anount s o?c;%g? %E%tg;%e}%r{]d %f%aﬁpl %gérgéﬁﬁt%g?ﬂ?ge%%glf a&/%lr(.%%gefi nal
baked br ead nay hidkiehRonmey of glapadbond mahparedlientd of met proskwsad fdudead.
However, the bread can still tend to retrograde and beconme crunbly within a
few days during storage at refrigerated (4C) tenperature. Earlier rice
breads (Ni shitMaandnytstigeiorsl 269 afiemptedl &0 deeglop tgutendrdsavnenaviast yeesdabr t

shel f _14 ! fﬁ'\r’odg(gs. Rice flour is useful since it lacks gluten and contains low levels of sodium and

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



Therefore, there are still a nunber of problens associated with producing
baked rice products. Wthout gluten and the inability of rice flour to form
a gel, the final baked 3 products using rice flour fornulations such as
bread, buns and cooki es have undesirable volune, crunb character, grain,
texture, appearance and eating quality. This is due to the extrenely snal

size and pradusieudiig tibe lstiafoeubitions beh Artdeddibunnani tddiyesdfave hadgimablei n to
forma structural network. These probl ens increase where wheat flour is
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A.D. Evergiinggigapon, p. 215). However, these added conponents have a

tendency to provide a chewy and non-crispy 15 texture. Therefore, there is
a need to provide a gluten-free food product that has good acceptability in

i nternal and t er.nal__properti.es and, h i denti,C ear,ance to.whgat -
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and equipnent. It should also provide a nore natural tasti nq product than

commer ci atbpertissaiol Hiaie gasThebtdesndich 45 ixenthal suinpy garbexe Aethyd keldiiess (PEE), bett er
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over cone or. gerrel iorate at |east one of the disadvantages of the prior art,
or to prot\/i((‘:fe'a useful alternative. 30 Sunmary of the invention

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 if 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:



According to a first aspect of the invention, there is provided a
flour/starch mxture conprising: 4 (a) rice flour; and (b) pregel atinised
rice starch 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 mxture conprising: (a) rice
flour; 10 (b) (pyegelicficursad ri ce starch; and (c) nodified rice starch.

Unl ess the context clearly requires otherw se, throughout the description
and the clair®) tHIegRHEsedIfHestael | “conprising', and the 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 limted to". In
addi tion to prBgeflafri/starsidnixiwzes sf drecpresent herentom ked- aipo couteins arcdbfésl may be
used. 20 In sone enbodi ments of the invention the flour/starch m xtures are
gluted free. Meest¥ERbly, the flour/starch mixture of the present invention
is capable of formng a dough. Mire preferably, the dough is a bread dough,
cake dough, cookie dough or 25 biscuit dough. Preferably, the dough is
capabl e of conhd@iondifig taia seeehd spuco ddaiedinvyntiuty théreay enovidedgetdur/sansh can be
processed using conventional nethods available to wheat products, for

i nst ance, MKWEGOMPEFRENt ed, scal ed, noul ded, proofed and cooked (eg baked,
fried, steamad(él tc. c%h .conventional gluten containing products. 30
Preferably, the’flour/starch m xtures, doughs and baked products of the
presemt invents)on pregefatiered Hoosgiolsandr ef erably, they contain no or |ow
anmounts of non-rice starch. For exanple, the products of the present

i nvention may 8 subWdiid Beqsfasthee of potato starch, tapioca starch, maize
starch etc.

Unless the context clearly requifes otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the 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.
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. Preferably, the dough is capable of containing air cells pfoduced 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.



5 Percentages nentioned here will be stated in "baker's percentage", and
"true percentage". "Baker's percentage" will be used unless stated

ot-herwi se. In "baker's percentage", wiich is a well known termin the art,
t he amount of the flour/starch m xture is standardised at 100% and the
gquantities of other conmponents relative to the flour starch 5 mxture are
al so gi ven i n Reseentaged npemtioned Agees wilPrbef gatadliy, “baker’s pogehtsgedt ahdnfitrieur e
conprises rice flouw in,an amunt, of. 10 to 90% rre preferably,20 o 85%
and’ even IBFESEY ef P2kt BECTOMsEoNiL B ot uplsy R ebrmath | b APBHIR xtur o
CONPri seSeRleRABL BWHNISBG WeIE Rndimieem ih Theddd, i BHMint OF ther HEHstalH Rinnef er ably
10 to 45% and even nore preferably 20 to 25% Preferably, the flour/starch
m xt ure osajendadscdaidi0PVe dnd eequantaiastoliothen porapangnts rolative tapthg @hznr aterch

pr ef erabld_%{. - 35% ;f\nd.even rmrefﬁigefrﬁrably 10 to 15% 15 In one preferred
enmbodi’medtX3He Pl YRy B LEFERRFRTUPES the rice flour is present in an
anmount of 20-85% the pregelatinised rice starch is present in an anount of
10 to 45% and the nodified rice starch is present in an amount of 5-35%
wher e t he t ot direfzrablintthofflour/steshf modure qompgedsatitanflowdin ae enstuat of 18nd

nodi fied rice starch is _100%,,20 In a further, preferred enbodi nent of the
rour/staE;Oclyﬁnﬁ‘?rﬁP g‘?b]ﬁfﬁét?#%"é;ﬂpfi&ﬁ?nlpgrepﬁ%gga tS%itﬂ6§%"annunt of 55-65% the
pregel atinised rice starch is present in an anount of 20-25% and the
nodified rice starch is present in an anmpbunt of 10-15% where the total
amount0 of ri cePrifetably, the efjelréktarehi suturd cemptises cpregaielimssdi ficedtardicen sharch i s

100% 25 Accordj Jo a thigd, aspect he, i nvention_prqvides_ g dough
conpri si rAgAGt ‘P#ggﬁ) f‘s?’QFec?fef?fﬁ%ﬁgtooﬁso}fﬂ@?‘ie? Elor%PreE%@ﬁﬁdgé%%%ét s and
further conprising other ingredients. The other ingredients are preferably

selected to nodify taste, texture, snell, appearance, keeping properties,
wor kabi lity, cRreferabdy,pheofieurtstarch mmdtreicompnads rhedified gcastarchhe ah akenunt3g

Particularly preferre re. edients such_.as.shortening, salt, sugar, egg,
00 podah o4 Fice pietee S bt S &bt ShgEmE 1 f%e y enct . and
nonogisyceride. |In another enbodi nent, other ingredients such as shortening,

salt, and sugar can be ‘ _ . :
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 1s 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 comprsing 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 monoglycerde.

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



added at 5-15% 1-3% and 5-20% respectively. \Wole egg can be added at
7-20% while 6 skimmlk powder at 5-15% Leaveni ng agent, either yeast or
chem cal agent, can be added at a suifable anobunt to provide fernentation,
flavour and volunme. However, if using dry yeast, recommended |level is
0.5-2% Mbonogl yceride can be added at 0.1 to 1% to inprove dough handling
properti akim milkyotvder aaiitls %l Lesveniny apent peltherlydast orahymidabadent, wih 8¢ added, for
exanpl e, one or nore ingredi er}és such 2& hydrocol | oi ds, nodified starches,

enzynes, il aRRPRCARPYIR ferBentagpmellagBu gk valgrey Bowevely iy wing i ds nay
| ud | |
e SRR TR mALRATHR i< @S Qﬁsffﬁ?ﬁ*ﬁgﬁ%&ﬁ%ﬁ%ds? 2148 38 ol HHERY P oPY

range fr aougishdndiih@propestics. 7% whi ch depends on the property of the

speci f| c gum product used. In one enbodi nent, no hydrocolloid additives are
used. » Modified starches can be nade fromtapi oca, waxy corn, corn, waxy

rice, rice, o i i a ind
properties a%%ra%dﬁle‘?gﬁ%e Aj}_ig&%?dc‘gﬂ? I?%eﬂf;og]}{{élqﬁ%ﬁe/dfdr%&%rﬁgie S &L@&e
i nvent i oringsditihte stk as bodstolldidnmafifiéd stastheg Rnzymies, aeﬂmnnﬁraltsdémﬂu@rort o the

use of wheat flour in bread production. |t provides the main carbohydrate
sour ce, w&?ﬁﬁavﬂhgnpmavéuHY%rﬁaoli%@&@aﬁ inchide xapthapy g4 @i [RHIShBeaneWwd bound

by theor I C e dough
ormng il defiuRSH IR FbRy, RBHY BBl S e o eierr3t BLBlloR Qe Wt

gl ut em. IRheeledls cwhmgmfﬁtenfals dow assl%aew%awmh debélﬁtlsv\dflﬁ&ic propetty oNthegl ut en
is present. Rice proteln does not have the capabhi]lity to forma cohesive
dough.  SaPGfe Supgraduct yred pheasmmbodirastgiosharellpidudditivautreppehel at i ni sed
rice starch, when used 25 in rice flour, is capable of conferring this
property onto the dough. Mdified rice starch may used to nodify final
properties of Nibéifibd atekhepanhiteuhadd froni t@iochUwhey chal cexampixg, ricpmee,
benefits nodified rice starch may offer are higher = noistness, softer crunb,
| onger sHEleRL pict Ehesgngredienty g viigarBRon iRdoHER wﬁpﬁwm {S¥EU8i fficulties
of making bread w thout wheat

Rice flour is used in the present invention as the main constituent of the dough, in
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 nice starch may used to medify 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 overall 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, which contains wheat gluten (the main dough form ng agent in bread
products). The solution offered is the use of rice flour and pregel atini sed
‘ri.ce starch , in sone cases in conbingtion with nodified rice starch to
overcome the known shortcom ngs of 7 neking a rice flour bread (processing
difficulties and product deficiencies in areas such as taste, texture and
keepabi | imskifipr ricadtoanbejad (Prrscssingdiffioutiescand wodwst fdebmeasiys comees gichl | y
avail abl e rsﬁour red .5 t? have rice flour with amyl ose, rather
o]

than wit HS "bgﬁee.?exlt‘freiagd?fﬁgpea%ﬂﬁ%f rAHA%e o have rice flour with at |east 10%

anylose. Indica is also preferred. Common rice flour contains approximtely
15-25% anyl ose. Rice flour is prepared fromrice grain. Rice fromthe field
is cleaned andderddruBinediagecams fren anynwnpoticeliy dveidable sowee. bt anprefimedanount

of bran r enoved fec nutr,t nal onte of the final rjce flour
(tat. Sor dpERYE fire Hpuswibiiad: ke dFEOvithaohs ibis Teeiearetraling bigyice
(slight] ynoeldigwat RaWhi 098)amydose, edi&d is0fisd R%rperdarcmoﬁ%emcﬁ@'c%mamst he

present invention. The rice ‘grain can go through two types of mlling, wet
or dry midpbioxgmately Wef5% tilegs. Riee flouces grepamedifsoms ogaleeghainn Raet om THee

ked in.i h h 101 i h
o et e o et SRRk AR el B e G o R BT oW T he.
grainis Hr%@%%eawﬂa@féet rﬂﬁﬁﬁéﬂl BorkentHIF g fidd1SicwaioBf gﬁ gwtelm KbME GtdyS

filtered, dried and packed ndry mlling, rice grai not 1 ntroduced to
wat erio | targaé&:) i faat bglor of d;het ﬁeurrfﬁhghtlygyeﬁﬁawhionshlt@ndnyslemi wfmed brat s its

final particl st form of li.n cce in the S

i nvent i orfCCERt &'8 PIPSFOL il eRis &#%HC%%HH?M&“ %Wé’ %’P%%g{ﬁmlf%entl on
was obt ai »oa%frfd&pmlmﬁg EP%EP&%%&, thg%ch%%am 20sRk&o @r'éiﬂe{:‘"ﬂ%dsorak&?géhﬁirs(:h can
be prepared froma rice starch, which Contains any range of

anyl ose/ amy| thpeghi the aniljeg anaqhnrmtqg@ﬁnet evThe eatrurerouthef svaec e nlilling i xed
with water into a sl ur cer,tai n solids, cont.ent is the

Th |
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two el\éents%zehqme%tern@éml mlx%@eqwﬂfﬂef& Qe Wed bhdl@dOfn 8Remalial Chee R fshen
subsequent drying of the materi al through water evaporation. The final

function ot mtrcelupfrcb@eWater it geeh difecty satathdhmildng mmchims, fralnisiarushied iptpatsessed
? R et he drlJJ nml P cheOsrlee SA%%/hfo?r?l 0 nlulllgnsg 1%%956%&%16 191 119 %Iregénste}gwlfeonrt]m r‘}(&e}é géeﬂr e of
in the preferred embodiments of the present invention was obtained from the commercial
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 overty tough dough and may result in a



starch, drumtenperature and rotating speed, can all affect the final
texture of the pregelatinised rice starch. Those of ordinary skill in the
-art of drumdrying woul d know 30 what paraneters to adjust in order to get
the desired final performance of the pregelatinised rice starch. For
exanple, one rice starch may have a | ow gel atinisation tenperature, another

may have dpiehcgimtgdhahe I&hﬁaanbf the drsaptaabyrsearch,fit boiytbeapessible des siegstatchr ough
t he sane set of drum dr condl tions, one may have a ‘good perfornance in

the ri céwéuw desagked oh m@ﬁ@ d Hresefprenily sglugien amghi ks foyinersasmtbasiigh and _
may resul eﬁlp%ﬁ lt?lfe gfoﬂﬁé &B%Fﬁé&eé’e th@on é‘éﬁ fa&foﬂg Oonf.{ﬁé‘“?h It

may be po arc s URderc6o um a erefore

the sol UtSu@ﬂ viatighidnsb@otiid bmWeﬂaﬁrﬁhhhtheChkﬂnbfdb{dngfahﬂWGﬁﬁlﬁlﬂrﬁn driiag tohe drum
speed, or decrease the slurry solids, anmong others. Such variations would
be webl \Wressiatinisestateh | Bgsides daun rdiiing; giepikopwar igahbayesnasedotosprepare

pr egel at |pr{1é ?at%%ﬁ%&m@ﬁ%&g@ gg mgf%dé@%]prea&t Ecknown techni ques used to

prepare I'nize arc ORi ng and spray drying.
Pregelatlnlsed starch is distinct fromother forns of nodified starch, such
as hydrolysed starch. Mdified starch can be in pregel atinised form There

are Vﬂ.l’l ous t ypegslatiaseds Stﬂ@hs’isbqhétm%cffcfﬁl dkarofesms ﬂf@g&lﬁpﬁ@@ph WBRY 3 ge
or oduct & DRREe s KR ALE AR e i BreRlrh S i Thef e il J°

exanploe, oft ;ﬁfs@xblecm@dlfhﬁnbﬁse&qﬁﬁowﬁr@pﬁ hesiycats stech wrk pesEinhitAiaMingdr oups
on the starch are replaced by 15 either ester or ether groups.

Crossl i niduality and teierfithplingidelsd/Progegeips on nei ghbouring starch nol ecul es
are chemcally linked, is also a formof chem cal nodification. Very |ow
| evel s of chem cal nDdification can significantly change the rheol ogical,

physi cal ,  andriehesfeGRImd6@PeLys tes:hemuﬁngﬁzcdmfy@amcﬁalﬁdryex 1d, seechsdaar ch f or
use in foodstuffs is restricted in range and | evel of nodification by

vari ous |hsgireatest it dhemieas seikatisegie) Rydpexvingaouns<l Sestureare mrplasgd by

Py oy et FarRs chadien ST, ClosluRlit, i 4ALN o e B el P pBlyhsiaRR
i nor gani Qs@drl:lynﬁﬁécﬁ[dsfaredhsmafauheme@,nﬂsmmoca&mh RO rRhenicel ﬁtoﬁiffdﬁﬁﬁn ey

succinate and substituted succinate derivatives of starch. [Mdified
St ar ches:lowrlspeds of éBeraical modificatign capgrgntifagtly chengr g sheqlpgical, phisisaia

(1986) .1 JR&nshils %ré%lé%eopgtg&ﬁ! %‘nbﬁﬁ&aﬂ? m8BELD Ytabdh 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 hydroxypropylated starches, phosphorylated and
inorganically esterified starches, anionic and noniomic 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 done by chemical addition at desired levels and in one

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



25 col d-water dispersible. Various techniques known in the art, including
drumdrying, spray drying, or jet cooking can pregelatinise these starches.
Exenpl ary processes for preparing pre@el atinised 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, 394yS §odsof FadralRmtatwps detninegss. 1bgorefcayy negdhed SachesiBadofen and

bt e b B PR L, B R el e o BT C

desired |g¥glss Abfdnl hdODE otBBDESHHFGHRhtsI B tAY ohgifﬁl srahkav@dsdiyed Tt @hor y

agenci es such aS those described in the 9 US Code of Federal Regulations
defi ni ti calwaysTrgoe dhdre aré yxlwawdnraqeezjmsuraerr@gtenamewtlmmtax@bmfhﬁd‘gm@é’t woul d

not contain gl yten becauyse t of star ract r.enov gl uten
Do o atomaed et e dehnlcaly ey ftfeutt gRaBhe: kR AR st ROV RS,

al ways argug AREAE rékBoRkyBYert bEXSs AORUD WA qu%eerat aNsupktedial Hod¢.Cfhe The
"gluten” 5 contained in comis technically of different nol ecul ar nmake- up

than t hatWDrld\Mmhh Orgm@satlcai btategitioat rgduicn-ifisn fD@ng$h§Jtud3Ch conter kss tham lamgheat
sour ce, subs tial VWrl d He h Organi satj.on tate t hat
o ut on. 1 rLiadioite @Re THeEDn S T we Pt B PFAIHe 6h Foduct
So for thge ?agéﬁotoénl; Hﬁ)g@rn%ﬁ@f‘fﬁls W&maivera;ercg% Ee%ndété&@ole BHCAYRASHES not
only those materials which have zero gluten ctabl e by any neans, 10 but

al so encdnpassescohpssed hoed Bvels ofigittenwhivhciie so & @s kovauss nbodemifsbleno
identifiable .risk to, humans and one . .as ec;h of, t he | wventiaon | ess than
e =3

ling gliadikfo pameaney 15, dspect oF '“b‘?eBB?ril “flsmhe%lllﬂ 1t R ]tq%ﬁé’“? bired

for yeast in a dough to produce sufficient amount of carbon dioxide gas to
gi ve desired hei ght, vol une and structure in a 15 baked product. By
"dough", is ma%)n peoorﬁng’t’,uiSen@Iamf t@utiﬁmaquihechrfdr ot4sérini mglosgh ¢nt proflugem
enough to tion, it also.,refers to th ohesi.ve
roduct ¢ RsfOFRCERet B piponatiios R ek PR Tube gROSRRAGT BE 1 our
and/ ofs st gfiehproM@ter along with possibly fats 20 and other usual ingredients
normal |y enteP| ng the conposition of a usual dough such as salt, yeast or
chem cal | eaveni ng agents, fibres, egg proteins, mlk proteins and sugar. By

_Daked productp; «jsiefP Al ndflYa DI 00USS 7 RS SRAL S, 1 S Pinoidihs B B80LRT 2
to knead or roll, In addition, it also refers to the cohesive product that results from the
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, 1.e. at a suitable temperature and for a
sufficient period 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



or a crisp character. Exanples of baked products, whether of a white, |ight

or dark type, 25 which may be advant ageously produced by the present

invention include without limtation blths, cookies, biscuits, donuts,

crackers, nuffins, cakes, bread and rolls. The handling of the dough and/or

baki ng n%% be perforned in any suitable manner for the dough and/or baked
i

product uglyerathash 2 loypleoyieratuiengiduingdgime éergeription metizsl, lenBoztinndpughe

dough, subj.ectin he dou t o, one_or r r gof i treat nents, and baking
e or oa Bk Eeh Bk AEE Bty PREeRLof R SR b eh B S rper at ur e and
for a sufficient period of tine. For instance, the dough nmay be prepared by

usi ng conventional nethods such as a normal straight dough process, a sour
dough process, Fram thy abevegthisclosured gt beeappawgnt that he-doagh @f dhameentig is

| ong- i ne_fernentation, net hod frozen dou t hod, t or,l eywood Bread
or ocess, espalie LaBtyaR BRIEIEus RonfOlat SR e Ehine. Thr SOPBLERLRET T
be appar agivehéiBtint ReHEARUSRAYST sidhe ab MMENHAURB k&diud Bty MohdRkRRgd dough
or a dough to be subjected to | eavening. The dough may be |eavened in

vari ous dpsphetes sodismpsteardyli lagtytadeliamméniivmribeaberate amthedidec puby agdingphat e,
sodi um stearoyl. lactylate,. a ium.bj carbagnate. or the .li ke, or. by adding a
eaven. ( MERTEEHGTRAGHER: A EPO A SPerERa R T AR R RGO B S & € Eonmon
in a W deangeahamakely MBKEGY siiIPIEHSs SHEMNS and MeCice. "MER bpstand hdeudelike.
Such agents are al so used 1o in conbination with |eavening acids such as
sodi uf adhdoppimtian spittateayeningacils sichas piidep raidepyroplatsphiatat monemitdgal ci um
phosphat e ,an rous, ,sodi.um alum ni.um phosphate, aci dic, dicalcium. and
phosphat é’hﬁfrﬂ%}geatlg.omf—'ﬁﬁﬁ}%r ,m??ociagmﬁpeﬁ’g?sé’%?tg taﬂjéwé}?’ﬁse SEEUTh ag‘émfné%ﬁ}ened by
addi ng a ghekial gcidRadicakilt Wnd, ptivdpiht@ ditfrdid! | ok &S it%?@éﬁa@]@yﬁﬁtsthc
cerevisiae (baker's yeast). Any of the commercially available Saccharomyces

cer evi si augh be deavenadd ingpa bl xadst Cikiered sushes meopltatesef Sseckmmommtesavened
dough. Preferred.fat ,used.in th ough recipes is,selected fromthe, group
consi st i " e BeRe SHBFVcATHOL Bt e cHB A pIRI SREPEENTIG® CHRIBER i ons

i ncl ude BB MmhdYehe dSIbRIA. FBHe ddigh IngdythisoDe £ HBAvERG &tdghveget abl e or ani mal
oils. Vegetable oils are preferred such as 20 rapeseed, corn, peanut, palm
pal m kernel , sesane, soybean, sunflower or olive oil. Unlike conventional

cooki es, recipgs.for Dbuns . typically use fat as sheortenings. According to a
Four th aspect PERESH Adenet o bt avidiefbendt adfiesl BokpRiebom 55Rina
solid shortenings 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, corn, peanut, palm, palm-kemnel, 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.



baked product, conprising 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 perfornmed using nethods well known iln the art. Preferably, the nethods
require no nodification 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 fromthe flour/starch nixtures and
doughs of theaﬁée ent invention. The Iuteqﬁ{ree. aked Loducts i ncl ude,

wi thout limt vanpees B G BiEERNt IREBRPR LClyeqEayifEe 4y % B %‘rﬁtFF*

toasts, GsarkRidtct Haf 48 ot HafrlCfGHAY. Cfhe CEABRAIN Bf thARkEdiERs i aHt ons,
waf ers, snack foods, crisps, waffles ®etc. 11 The advantages of t g pr esent
i nvent i oeiterodcugh fpnrmm'gchbﬂgy and alhiquelﬁrml pyiduttetex fure thréugidthersd wé tstarétat i s

nore natyral, tast] The co nati on f the i gredle ts i bet t er
dough 5fog’ﬁ§9‘}g“ﬁ‘fﬁqa§]5t PBFiQ R Biso PSRt BPERLAUER U KEREAT K oUBPOARFBG  of
starch- ??é’(deﬂffl?f:f@héat%&?r than the usage of guns such as xanthan or

carboxynet ose ( ) or wheat gluten. Further objects and
advant ages of the invention will be evident fromthe follow ng description

Exanpl 6 | Al | IFFEE" ShEGE BOR FORREEL Porite L8VERRE: “aoge RV | 1Gun BF. 81
| wd
Pregel at i s a8 a@e?e@n s Ml fArSgidiee et ligh0 S gBbapovder 7

ugar e eg
10 specified.

Example 1

All-rice sweet bun formulation

5

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



Dry instant yeast 0.87 Monoglyceride 0.5 Water 57.57 TOTAL 206. 26
Procedure Dry ingredients were m xed together in a m xer at slow speed, and
shortening was 20 added. Liquid was heated up to 30C and slowy added to
the m xture. Mxing speed was 12 increased for 1 mnute to medium setting,
and continued for another 2.5 mnutes at slow speed. The dough was al | owed
to fernmentcradse@@@ f anndte3o hmmﬂmsn sdheg dodgiontimsedpion elrsttier 216 wninatesl andowded
into srrall bun shape, The_dou was proofed in the proofing box at 38C for

40 nin, The dogets wasraliowe %t@f!@%ﬂtéﬁao Yafesd - Sopurpf Thhdorgherasanachedol ed 5

d Res h

wheat - biscéb arnéi;*ﬁ P loh bt o e P BighiStds ROCHE B BbBIAoC R
and whit @8°W@ﬁ4@aﬁﬁnbaﬁéaeattm9@rf& Pasnifi@kd and Sie@but ¥r efreyvenadd ®brati c.

The sensorial quali ty was maintained until the day after baking. Staling on

the tHirdloday resulted in a hard crunb texture. Exanple 2 15 All-rice
cookie formulation True % Rice flour 15 Pregelatinized rice starch 12
Modified rice starch 3 Icing sugar 20 Margarine 20 Wole egg 12 Baking

powder | poghdt 1

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



Water 2 Chocol ate powder 2 Chocolate chips 12 TOTAL 100 20 13 Procedure
The icing sugar was creanmed with margarine for about 4-5 mnutes (or nore)
in the mxer at high speed. The egg amd water were added and m xed for
another 2-3 mnutes. 5 Al the dry-blended powder conponents were added in
for another 2-3 mnutes. The chocol ate chips were poured in and m xed for
anot her Prodeti#tee. The cooki es were baked at 180C for 15 m nutes and taken
out and cool ed. Results 10 The cookie had a soft chewy texture. It was not
crunbly and was easy to eat/handle. The keeping quality was very good.

Chewy texture - ' : 1 i

Comperaturo,  Toeiihieat apfeufbd i g e THEAE, FAn AR (hbBflamg, o (o

flour* 4%hiRet at Righgglead.i Mhe edg hhd evasdravarh addedOdnd ivh@d ffbeshothet @-3 hidfigs. 10. 01

I cing sugar 66.61 Margarine 66.61 Wole e g 40,01 Wwater 7.17 Baking

powdef 1Adbthe dry-blended powder components were added in for another 2-3 minutes. The
chocolate chips were poured in and mixed for another 1 minute. The cookies were baked

at 180°C for 15 minutes and taken out and cocled.

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  Exampie 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
*IBake-able green tea powder T 1.30 (or as required)
Black sesame seeds 8.78 (or as required)
Puffed rice 8.78 {or as required)
“2Green tea flavour 0.42 (optional)
Total 302.33%

*low amylose rice flour 1s 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



Salt 1.30 "Bake-able green tea powder T 1.30 (or as required) Black sesane
seeds 8.78 (or as required) Puffed rice 8.78 (or as required) eX Green tea
‘flavour 0.42 (optional) Total LO2.33%4|ow anylose rice flour is preferred
or recommended eXi Commercially avail able from Phoon Huat & Conpany Pte Ltd,
Si ngapore exz Tea Green Fl avour 428-00156-01 from G vaudan Si ngapore Pte
Ltd, Singapeddere 25 14 Procedure The icing sugar was sieved to renove | unps.
The dry material, vvith the exception of the icing sugar and puffed ri ce was
bl ended. The wgfe n f r o in a
beaker. The margar %Wg§ E)vésatasgér;\t gtP Eﬁ%ultugqﬁsrﬁgﬁa&ﬁo gfgphgl% speed
#2 usi ng exbeptipadel]l theeiingnsigan andipmifedinig sagbicndad. a[ﬂdaedret mgnehsﬁtemhﬂy over
3 mnutes, at speed #2. -The wet ingredients were added sl owy to the mx
over Pwo HAVAWERES Werg Waighsd 'ioactbﬁrel% #T- nl Wemargsring was deated for | spaeg #2.
The dry r f n e added
in over G}’{ %l%naﬁgglgma?h& spg%g ﬁlgsﬁ‘%ﬁgé Bh{@egﬂgﬁ%%éwg}sl@ad{ ggul E%%ld)%% for

anot her konsistehiy ovdred dumghs wospeed Hat tTredkttingrabients v@erE(addéd”lleWlbe&;Sthand
bl ast frozen for about 10 m nutes. The dough was c¢ut to shape and baked at

180C f or MiX q¥eh YR BUNUeRandBIed IR %owml)@ﬁ&aﬁ manites & spead Rgas ety cr unbl y
d
foxture coBells, (reeBEtiriftE iy sl A EBRPIAGNN L hABP Gt sHee DY

Exanpioe 4pEdc#l.bThe hoffedirat ive3 added andimingedvioe ahothbiul @iinut20 Theglotgh eviks
Baker's %
ﬁattened to about 0.5¢m 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. It was not crumbly and was ecasy 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




Part A Rice flour 68 Water 80C) 66.07 Part B Weat gluten 12 Pre

gel atinized rice starch 10 Modified rice starch 10 Instant yeast 1.19
"Enzynme 0.08 ZEnusifier 0.5 3Enusifies 0.2 Sugar 13 Salt 1 Skimmlk
powder 2 Shortening 10 Baking powder 2.11 Water (20C) 5.31 Total 201.46
15 1Stenmeym F9023 from Stem Enzynme GibH & Co., CGermany 2ADMJL SSL 1078
from Quest International, Singapore 3D stilled Mnoglyceride from Danisco,
Mal aysi a 'StdhiecE0%s froMiSesm(BrryRGmbY SaCo8Werwasy added slowly to the rice
flour usi’agMive 417 berg frorh Qs BiterdticRE Sthgfgorkor 3 minutes. The mixture was

al | oned @) 4880 MY Ao HLESDading VTR ping dry ingredients were wei ghed
into Hortl)art xé)rg%%(%vw. M x %he dry iSngredi ents for 1 mnute at speed

#1. The rice flour and water m xture was slowy added into the dry

i ngredients mxture and m xed at speed #1 for 10 m nutes. The shortening
was then pddegd,and m xed at speed #1 for 3 mnutes, followed by speed #2 for
8

Water (in Part A) at 80°C was added slowly to the rice flour using the Horbart

10 Mixer at speed #1 for 3 minutes. The mixture was allowed to rest for 30 minutes. The
remaining dry ingredients were weighed into a Horbart Mixer bowl. Mix the dry
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 m nutes. The dough was allowed to rest for 10 minutes. After resting,
dough was cut into smaller pieces, weighing about 759 each. The pi eces of
dough were moul ded into round shape arg allowed to rest for 10 m nutes.

t he

After that, the pieces of dough snoothened and placed onto the baking tray

and allowed to rest for 10 mnutes. After 10 mnutes, the pieces of dough
were flatten and proof gWatar 70 minutes. After prgofsizng, 20 the pieces of

dough vere baked at 220H7H06d WiRBERERRIL OM Tor Tdmins.” EXanple 5 Rice bun
formul ati on contai ni ng | $ % Rice flour

4

24

Pregel atini zed rice st 3 .pdl..“vb“'ifited rce starba'éo MoeH fied rice starch

13.19 Maltodextrin 10 PEIFEY Vi

Skim milk powder 7 ShdSedinmragidpyTophosphaty 5 Sllgﬁ.&m_JMﬂ e egg 10.82 16
Water 54.47 Distilled{hotad gl yceride 0.5 Dry yed83.17.5

0.43 Sodium acid pyrophosphate 0.43 Total 193.17

10

15

20

25

30

alpha amylase: 0.116g for 350g of flour
Procedure

The ingredients of all the dry mix were blended together. The shortening was
then added into the dry mix and mixed in the Horbart mixer at speed #1 for 2 minutes.
The paddle was used to mix the dry mix. The liquid portion was prepared at 30-35°C and
added to the dry mix gradually at speed 1 for 1 minute. The paddle was changed to a
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 1s baked for 22 minutes at 180°C and baked product is then

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
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.

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.

ce starch 36.83

5odi um bi car bonat e



al pha anyl ase: 0.116g for 350g of flour Procedure 5 The ingredients of al
the dry m x were bl ended together. The shortening was then added into the
dry mix and m xed in the Horbart m xen7at speed #1 for 2 mnutes. The
paddl e was used to mx the dry mx. The liquid portion was prepared at
30-35C and added to the dry mx gradually at speed 1 for 1 mnute. The
paddl e was changed to a to hook to nChihfie m xture at speed 2 for 2.5

m nut es. The dough was proofed for 1.5 hours at 35C. The dough was then
punched down and kneaded for 3 mnutes. Proofing occurred for another 1.5
hours at 35C. The dough was punched down again and kneaded for a further 3
m nutes. 100g of the dough is cut and noul ded into shape and flatten in the
nodel . DoughA ifleutistieet rhigtur 2omprisings at 180C and baked product is then 15
cooled. Wiile the present invention is described with respect to particul ar
exanpl es andﬁ)préﬁ§ﬁf > enmbodi ments, it is understood that the present

i nvention i ot JLJn : . anpl es and enbodi nents. In particul ar,
t he present %Fﬂve tr%%‘}}&tﬁlgseﬁg;[&:g?a%@},e a(to the 20 ingredients |isted herein so

| ong as t he (doughntudditionalembdidied ricpstagphl at i ni sed rice starch and optionally
nodified rice starch are present. Mreover, the present inventjon is not
limted to Wheeeinthe addifinpalaneditied dice sEuchh i esend iy aranqugh eh PO &b €9 onal

st eps, such 61 ps, as would be apparent to those skilled in the
art dependi nagg%?%ggwe% l{ri:'edi ents are used. 25 The present invention as
clainmed therefore, includes variations fromthe particular exanples and

preferred e di ments described, herein, as will pe apparent to,_, one of skill
in the #rt. "fgglowsta@flav%ﬂe gocording felaing ifwherﬁwg%méxtemsf%mﬁ?e'( a) rice
flour;

3 A flour/starch mixture according to claim 1 or 2, wherein the rice flour is present in

an amount of about 20% to about 80% by weight.

4. A flour/starch mixture according to claim 1 or 2, wherein the pregelatinised rice

starch is present in an amount of about 10% to about 40% by weight.

5. A flour/starch mixture according to claim 1 or 2, wherein the rice flour and
pregelatinised rice starch are present in an amount of 20% to 80% and 10% to 40% by

weight respectively.

6. A flour/starch mixture according to any one of the preceding claims, wherein the rice

flour is present int an amount of about 55% to about 65% by weight.

7. A flour/starch mixture according to any one of the preceding claims, wherein the
pregelatinised rice starch is present in an amount of about 20% to about 25% by

weight.

8. A flour/starch mixture according to any one of the preceding claims, wherein the
additional modified rice starch is present in an amount of about 10% to about 15% by

weight.



(b) pregelatinised rice starch; and (c) an additional nodified rice starch,
wherein the additional nodified rice starch is present in an anount of about
5%to about 30% by weight. 2. A flour{gtarch m xture according to claim 1,
wherein the mxture is gluten-free. 3. A flour/starch m xture according to
claim1 or 2, wherein the rice flour is present in an anount of about 20%

to abouty 80%DYIouREtGih - miktur® dckOUWidgSicAkm ofd % YhE pREEHE! dMIndsO wherifie or 2,
wherein the pregelatinised rice starch’s resent in an amount of about 10%
to about 40%pragelatingpd ricstarhiis medifisdaohemioailyt ure according to claim1 or 2,
wherein the rice flour and pregelatinised rice starch are present in an
anmount of 20%to 80% and 10%to 40% by weight respectively. 6. A

f 1 our/ stigr ch AnliodghredneieRipG Mbtire additdiapeo My sltoMhepRAéEdIfg 6laghdls, wherein
the rice flour i's present in an anmobunt of about 55%to about 65% by wei ght.
7. A flour/starch m xture according to any one of the preceding clains,

wherein,the ,pregel atini.sed rhce,starch is present .in _an a t. of . gbqut 20%
to. about 1 250¢ho0T PURPHSEE AufiiTaft phstode RGHREPE ey Taindin 8 of
the precedi ngyifidiaisiButeMiREehnt fuider astaprisina leADdhé iilﬁgéediiaﬁesel%bégq{‘bﬁ $he

present in an anount of about 10%to about 15% by weight. 18 ) )
f1 our/ st ar ch graUPtIPNBisERE BF WRKEE & sawmngrgenbiall.Fugey édeglyagr.ceas.mim whlk ei n

t he pregel atini sed,[. ch is modified.chem calll 10.. A dough

conpri si ng ap%wégrap éhggg%‘&vg%rhbno%glg %}ﬂ%ﬁ’ea %fsotlﬁcee aﬁﬁde%%ﬂfoﬁan%'l ains. 11. A
dough conprising a flour/starch m xture according to any one of clains 1 to
9 which is gluten-free, and further conprising at |east one i n[qredi ent

sel ect ed2f r orf} fipugh #coiding ndpist i hgvkdreinghe feavening ageniiing cheyaieal legeaning
sugar, icing agg{gar, eggs, skimmlk powder, baking powder, nonogl ycerides,
a fat source and a flavouring. 12. A dough according to claim 11, wherein
the | eavening agent is a chem cal |eavening agent.

13. A dough according to claim [2, wherein the chemical leavening agent is selected from
the group consisting of sodium bicarbonate, monocalcium phosphate (MCP), Sodium

stearoyl lactylate (SSL) and ammonium bicarbonate.

14, A dough according to claim 13, further comprising at least one acid ingredient
selected from the group consisting of sodium acid pyrophosphate, monocalcium
phosphate monohydrate, monocalcium phosphate anhydrous, sodium aluminium
phosphate acidic, dicalcium and phosphate dihyrate.

15. A dough according to claim 11, wherein the leavening agent is yeast.

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

17. A dough according to claim 16, wherein the dry instant yeast is present in an amount
of about 0.87% by weight.

18. A method of making a dough comprising the steps of:
(2) combining the mixture according to any one of claims 1 to 9 with water; and

(b) fermenting the dough.

19. A method according to claim 18 further comprising the steps of



13. A dough according to claim 12, wherein the chem cal |eavening agent is
selected from the group consisting of sodi um bi carbonate, nonocal ci um
phosphate (MCP), Sodium stearoyl lactyjate (SSL) and anmmoni um bi car bonate.
14. A dough according to claim 13, further conprising at |east one acid
ingredient selected fromthe group consisting of sodium acid pyrophosphate,
nonocal ci um (@hosaba&ﬁnme%u%ﬁ S PshaPRBARSIGIghTh PHRS P BgiRd ABhyilays, sodium
al um nium phosphate acidic, dicalciumand phosphate di hyrate. 15. A dough
accordi ng t o(@l ai provfinguhedaigh. t he | eaveni ng agent is yeast. 16. A dough
according to claim15, wherein the yeast is in the formof dry instant
yeast. 17. A dough according to claim 16, wherein the dry instant yeast is
present 2on an MEMEH forOprepRMY aObakEA0 YR @Mprisikd: bAkin®ahprif fre@mbbiih a
dough conprising the steps of: (a) conbining the m xture according to any
one of cl ai meccbrding % sy ¢neveficdaimsdfido ITb) fernenting the dough. 19. A nethod
according to claim 18 further conprising the steps of 19 (a) punching the
dough and shapi ng the dough to form a shaped dough; and (b) proofing the
dough. 29. AxwikkagrdRic: Rmepdihdg a baked product conprising baking a
gluten-free dough "according to any one of clains 10 to 17. 21. A baked
product conpf#)si ngice flouy; rice flour; (b) pregelatinised rice starch; and (c)
an additional,odifi eg?ﬁ.lri grg St atrcI}1lz erein the additional nodified rice
starch i s pré®ent PrEEEiaimsRE oke SBFChadtlt 596to0 about 30% by weight. 22. A
baked producicyer epangditibhamadiflevabe @brcBny one of clainms 10 to 17. 23. A
baked product ‘according to clains 21 or 22, wherein the product is selected
from the grothsresoitl additignabmedifiedrice statnbkis presgnbinsamamount eforhout 5% to

cracker, a mé 3&t@’0%§bf%‘éleght. a bread and a roll.

22, A baked product prepared from a dough of any one of claims 10 to 17.
23. A baked product according to claims 21 or 22, wherein the product is 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.



