2 9 JAN 2004 SAGO FLUI DI TY STARCH AND USE THEREOF BACKGROUND OF THE
| NVENTI ON The present invention relates to sago fluidity starch and % Wl Uite
thereof, particularly for their gelling properties. It is known that starch
can be used to add texture to products by taking advantage of its gelling
properties. For exanple, jelly gumconfections 5 which include such
candies as gumdrops, jelly beans, and fruit slices, use starch to provide

their characteristic resilient @é&i{(%%?(%ﬁ WiPLeEhHAREDsShort  texture.

Typi cal ly, such gum conf ect i P ity starch or a conbination of
a high anylose starch and a fluidity starch which are cooked at a noisture
10 content above the final noisture content of the confectionery, and

deposited as a thi n,dpabolhBleciefivoenon! d general |y formed of dry
starch. The starch in the nold fornms the confectionery pieces and serves

to reduce the noisture gRALRDIM Hvehtid® rafed aciagomeaitiy dtach ked theviek of the
end product. This starch nold casting process has the di sadvantage of | ong

processing tine in orgedt, pbAiculdly @bihai felipgbrosdrieengt h i ntegrity sufficient for
handl i ng and packaging as well as a desirable product texture.
Surprisingly, it has now ioieanowsi tsa clessheshntbis dtseds BARSS e 1o RIOGCS R hes

gt e s e umammiriot b Seloymrpties n MR B At FRUESIR R e
present Tnvent! OnS ! Swhciicl.hrir?c?&dggughocarsucﬁgoasfglulﬁl*al g’v!')&s}’je?ytb%%&hamntéﬂ&sy%

starch to provide their characteristic resilient, relatively firm gel and short

texture.

Typically, such gum confections use a fluidity starch or a combination
of 2 high amylose starch and a fluidity starch which are cooked at @ moisture

10 content above the final moisture content of the confectionery, and deposited
as a thin, hot liquid into 2 mold generally formed of dry starch. The starch in
the mold forms the confectionery pieces and serves to reduce ihe moisture
content of the confecticnery to the leve! of the end product. This sterch mold
casting process has the disadvantage of long processing time in order to

15 obtain ge! strength integrity sufficient for handling and packaging as weli as 2
desirable product texture.

Surprisinglﬁ, it has now been discovered that sago fluidity starches
exhibit exceptionally fast gelling properlies, unexpectedly high gel strengths,
and exceptional elasticity.

20
SUMMARY OF THE INVENTION

The present invention is directed 1o sago fluidity starch and the use
thereof. Such fluidity starches exhibit exceptionally fast gelling properties,

high gel strengths, and exceptional elasticity. These properties allow for



t hereof. Such fluidity starches exhibit exceptionally fast gelling
properties, high gel strengths, and exceptional elasticity. ThesengANZWL
properties allow for - ] 2 9 JAN 2004 significantly reduced processing
times, including reduced hold times. Further, the higher gel strength
allows for reduced starch levels without |oss of final product gel
strength integrity or texture. 5 BRI EF DESCI PTI ON OF THE DRAW NGS Fi gure 1
depicts the gel strength of sago, corn, tapioca and potato starches at 10%
solids and varying water fluidities. Figure 2 depicts the gel strength of
sago, corn, tapioca and potato starches at 15% sol i ds and vq&g@n wat er
il

fluidities. 10 Fsignificantly radiee PLCeRNalinEso OFiging irdHceddold Higes t api oca
and potato fluidity starches at a W of about 45. Figure 4 de }c s the
vi scosity upon cibelhahgr 8¢l syarah atyrsior redyrest stargh develsob oyt FRctld st ar ches
at a WF of about 65. Figure 5 depicts the viscosity upon cooling of sago,
corn, tapioca anerodussggistrength ntegriyiof iEX8¥&4r ches at a WF of about 75.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is directed to
sago fluidity starch and the use thereof. Such fluidity starches exhibit
exceptionally fast gelling properties, 20 high gel strengths, and
exceptional & asBREFBESCIREON @F GPELRAVINGS ow for significantly reduced
processing tinmes, including reduced hold tines. Further, the hiqher gel
strength allows for rEgueti depicts dire bel\abiengtiniof 58@R, SPHs ERIFCAFINNREBr oduct
gel strength integrity or texture.
starches at 10% solids and varying water fluidities.
Figure 2 depicts the gel strength of sago, corn, tapioca and potato
starches at 15% solids and varying water fluidities.
10 Figure 3 depicts the viscosity upon cooling of sago, tapioca and
potato fluidity starches at a WF of about 45.
Figure 4 depicts the viscosity upon cooling of sago, corn, tapioca and
potato fluidity starches at a WF of about 65.
Figure 5 depicts the viscosity upon cooling of sago, corn, tapioca and

15  potato fluidity starches at a WF of about 75.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to sago fluidity starch and the use
thereof. Such fluidity starches exhibit exceptionally fast gelling properties,
20  high gel strengths, and exceptional elasticity. These properties allow for
significantly reduced processing times, including reduced hold times. Further,
the higher gel strength allows for reduced starch levels without loss of final
product gel strength integrity or texture.
The base material used for the present invention is native

25  sago starch extracted from the pith of the sago palm tree, including high

22.



The base material used for the present invention is native 25 sagozﬁtjﬂqqﬂm
extracted fromthe pith of the sago pal mtree, including high -2 2 N
2004 anyl ose varieties in which at | east 40% of the starch is anylose. The
base material may be nodified, either chemcally or physically, using
techni ques known in the art. The nodification may be to the base or the
converted sago starch, though typically the nodification is carried out
prior to conversion. 5 Chemcally nodified starches are intended to
include, without Ilimtation, crosslinked starches, acetylated and
organically esterified starches hydr oxyet hyl at ed and hydroxypropylated
starches, phosphemylose eafietiesiin Wm@@di-‘ﬁséég owfé@tﬁ?’rﬂf’ ise@Mmyeser cHiesbasgat i oni c,
anionic, nonionic, and zwitterionic starches, and succinate and
substituted succimeeriel tey ibeatddies, eithes caeribelly uchysicalwoesing CaPIgHes ar e
known in the art, for exanple in Mddified Starches: Properties and Uses,
Ed. Wir zburg, CRE&ndwreisshe arhcThe fbdifidation (&P B&)o the Pasesirdbe tonvemef] $45ed
starches, such as thermally-inhibited starches described in the famly of
pat ent s repr esenttathbiholgb 19EEOK B8OModifioatier is caried o prierdbcenvetsionuse her ei n.
Physically nodified starches is also intended to 15 include fractionated
starches in whi ch t herGheimically hingdified taoges t aren inténdagn/ioo siudanywitbetr ch or
starch bl ends having suitable properties for use herein may be purified,
ei t her before or liaftsten, aosslimkedistarcesi anetyatedcmdegaicelly, estgrifieth§tarares.hod known
in the art to renove starch off flavors, odors, or colors that are native
to the starch or hgdreaietglathdr iang pydroxypsipyigted Satarchbs.e pposahbiyidad @nd20
processes for treating starches are disclosed in the famly of patents
represent ed by EfobdesicaihBestédified ctarches, adtiohic, #lidndd, inomaribi angl Tvtieriongues are

starches, and succinate and substituted succinate derivatives of starch. Such
10 modifications are known in the art, for example in Modified Starches:
Properties and Uses, Ed. Wurzburg, CRC Press, Inc., Florida (1986).
Physically modified starches, such as thermally-inhibited starches
described in the family of patents represented by WO 95/04082, may also be
suitable for use herein. Physically modified starches is also intended to
15 include fractionated starches in which there is a higher proportion of amylose.
Any starch or starch blends having suitable properties for use herein
may be purified, .either before or after any modification or conversion, by any
method known in the art to remove starch off flavors, odors, or colors that are
native to the starch or created during processing. Suitable purification
20 processes for treating starches are disclosed in the family of patents
represented by EP 554 818 (Kasica, et al.). Alkali washing techniques are
also useful and described in the family of patents represented by U.S.
4,477,480 (Seidel) and 5,187,272 (Bertalan et al.}.
Sago conversion products, including fluidity or thin-boiling starches

25  prepared by oxidative hydrolysis, acid hydrolysis, enzyme conversion, heat

3.




al so useful and described in the famly of patents represented by U S.
4,477,480 (Seidel) and 5,187,272 (Bertalan et al.). Sago conversion
products, including fluidity or thin-boiling starches 25 prepared By JAN 7004
oxi dative hydrolysis, acid hydrolysis, enzyne conversion, heat -3 2 9 JA
2001 and/or acid dextrinization, or a conbination thereof, are suitable for
use herein as are products nade from bl ends thereof. Particularly suitable
conversion products are those prepared by oxidation or acid conversion. In
comercial practice, starch is ordinarily converted by acid or 5 enzyne
conversion techniques. One devel oped process for degradation of granular
starch invol ves angiooeeid sdextriplzednn@r ey derojaatiopetherept creysditable fndi®nese salt
catal yst such as potassi um permanganate in alkaline slurry (mnox
conversion). |n peepaeatarerprefuctsomade tiom Sleade eesedly Rettigulenyeauitedlet | t he
granular 10 starch base is hydrolyzed to the required viscosity in the
presence of an acpukersiguwhdusts asethose prepaned hy dxidetionor Fed aerivérsiant a
tenperature bel ow the gelatinization point of the starch. The starch is
slurried in water and !ohermdrcal precliske] gtarah iscomineriy reaneeitedobynacidson hen
added. Typically, the reaction takes place over an 8 to 16 hour period,
after which the aokypné sonversionakitnedesvi Ohne alekelbied(rrocgss ferodegrasiation sf of 5. 5)
and the starch recovered by filtration. The converted starch is prepared by
enzyne treat ment gaulanmtarch rnvolvae aaptocedsoemploginp | lydragke pprexidel and st ar ch
base may be slurried in water and the pH adjusted to about 5.6 to 5.7 with
al kali or acid. Aasgahdseaancatalysfsucalapipatzasiyingsemangapate if elkgline sidyqut 0. 02%
on the starch) is then added to the

{manox conversion).

In preparation of converted starches by acid treatment, the granular
10 starch base is hydrolyzed to the required viscosity in the presence of an acid,
such as sulfuric or hydrochloric acid, at a temperature below the gelatinization
point of the starch. The starch is slurried in water and the acid, usually in
concentrated form, is then added. Typically, the reaction takes place over an
8 to 16 hour period, after which the acid is neutralized with alkali (e.g., to a pH

15  of 5.5) and the starch recovered by filtration.

The converted starch is prepared by enzyme treatment as known in
the art. For example, the granular starch base may be slurried in water and
the pH adjusted to about 5.6 to 5.7 with alkali or acid. A small amount of
alpha-amylase enzyme (e.G., about 0.02% on the starch) is then added to the

20  slurry, which is heated above the gelatinization point of the starch. When the
desired conversion is reached, the pH is adjusted with acid {e.g., to about 2.0)
to deactivate the enzyme and the dispersion is held at the pH for a period of
at least 10 minutes. Thereafter the pH may be readjusted. The resulting
converted starch is usually jet-cooked to ensure complete solubilization of the

25  starch and deactivation of the residual enzyme. The type and concentration

4.



20 slurry, which is heated above the gel atinization point of the starch.
When the desired conversion is reached, the pHis adjusted with aci7g JAN 200
(e.g., to about 2.0) to deactivate the enzyne and the dispersion is held
at the pHfor a period of at least 10 m nutes. Thereafter the pH may be
readj usted. The resulting converted starch is usually jet-cooked to ensure
conplete solubilization of the 25 starch and deactivation of the residual
enzynme. The type and concentration -4 2 9 JAN 2004 of the enzyne, the
conversion conditions, and the length of conversion all will contribute to
the conposition of the resultant product. In the alterpative, @n%ther
¥y al so

enzyne or a conbiChigiesry s thetAPyRIsionEgndiions, Sod theergth glapryersign 2
be used on the starch as a converting. 5 &%Pinnin agent, either alone or
toget her with necantritue i¢ jha compgsifon phthe ggsultant psedycly 4 /n fesaltendive.apr . 11,
1972 to H Durand, discloses a nethod of thinning derivatized starch using
hydr ogen per oxi d@nether eazyp et canhinatian af grgymes megbe gsad: No. 3, 975, 206
i ssued Aug. 17, 1976 to J. Lotzgesell et al., discloses an inproved nethod
for thinning starch erdgEnGetnyide SayRlTebeusdern e Strrebaba FAPYEsHTowi t h
heavy netal salt catalysts such as iron, cobalt, copper or chromum at an
aci d pH. Thi s3 paf&inpinglLiagenk either alagie or tpaeiier wilh mets! crtalyslas U-3i Falchied to
degr adi ng (thinnig&? starch with hydrogen peroxide under a variety of
condi ti ons. Anot B&55864 dssued eAtABat &ni972U0g. Pyrand\giscloses 3B Mpiipd; Afsyed
Jun. 13, 1989 to L. Kruger, discloses a process for the degradation of 15
granul ar starch WRPHE Je7MatEE AapBUSD Budrasrn ReredieAndtd coresrddmTatalyst:
manganese salt, preferably otassiunhfernanganate, in an aqueous slurry at
a pH of 11.0 to 1pSHatiNegd.9fpreb akedmiugy 17,192 tophiotzggsell st 3disqi88es| ssyed
an improved method for thinning starch employing hydrogen peroxide in
10  combination with heavy metal salt catalysts such as iron, cobalt, copper or
chromium, at an acid pH. This patent further lists a number of references
directed to degrading (thinning) starch with hydrogen peroxide under a variety
of conditions. Another more recent patent, U.S. Pat. No. 4,838,944 issued
Jun, 13, 1989 to L. Kruger, discloses a process for the degradation of
15  granular starch using hydrogen peroxide and & catalytic amount of
manganese salt, preferably potassium permanganate, in an aqueous slurry at
a pH of 11.0 to 12.5. Even more recently, U.S. Pat. No. 5,833,755 issued
Nov. 10, 1998 to Schlom, et al., disclosed a process for degrading granular
starch with hydrogen peroxide at a temperature below the gelatinization
20 temperature of the starch, the steps comprising providing an aqueous slurry
of granular starch at a pH of 11.0 to 12.5, adding an effective catalytic amount
of 2 metal complex catalyst to the agueous slurry, adding said hydrogen

peroxide to the aquecus slurry in an effective amount to degrade the granuiar

starch.



Nov. 1.0, 1998 to Schiom et al., disclosed a process for degrading

granul ar starch with hydrogen peroxide at a tenperature bel ow thezg JAN 2004
gel atinization 20 tenperature of the starch, the steps conprising providing
an aqueous slurry of granular starch at a pH of 11.0 to 12.5, adding an
effective catalytic anobunt of a nmetal conplex catalyst to the aqueous
slurry, adding said hydrogen peroxide to the aqueous slurry’in an
effective anount to degrade the granular starch. 2 9 ] AN 2004 Suitable
sago starch is converted to a water fluidity (W) of from about 40-80,
particularly from about 45-75, nore particularly from about 55- 65. Water
fluidity, as used her &uitable sagmsigrspiisi@arertedde opaler deigdf (YFhehEeFed on a
scale of 0-90 wherein fluidity is inversely proportional of viscosity.
Vater 5 fluidity abeut<0H0cprsticulastyfipp) akaut 95%%a!§9neéaﬂt9§'iaﬂvgframﬂ?8%§5-

Rot ati onal Shear- type Visconeter (commercially available fromArthur A
Thomas CO.,  Phi I6BAd&Yasrifiditpas used Asiglr B Fermpifcabiss! ofivissosity SheasHdd oi |
having a viscosity of 24.73 cps, which oil requires 23.12+0.05 sec for 100
revol utions. Acc@natseale ah@to® wheremividiy is invesselyr RipRantichaldf visaesdly- Walgrdity are
obtained by determning 10 the time which el apses for 100 revol uti ons at

di fferent sol pds fliginebfsstareasniditynically meepged uging ' Bhomag rratationalcyeger si on:  as
conversion increases, the viscosity decreases and the W val ues increase.
The resul tant sadypef Miscametgr scamrudreisin@yailgblep fregePabirnAzethogips £8chni ques
known in the art including drumdrying, spray drying, or jet 15 cooking.
Exenpl ary pr ocesf@éadetphiapl%patah#@[dim@gléioég with 2atpndergralfaxing fe/isgPs| osed in
U S. Patent Nos. 1,516,512; 1,901, 109; 2,314,459; 2,6582,198; 2,805, 966;
2,919, 214; 2, 940, 3784.33 GBCWBIO0 pBretBiBess36t220.08 Fe6Bp 100 revolutions. Accurate

and reproducible measurements of water fluidity are obtained by determining

10 the time which elapses for 100 revolutions at different solids levels depending
on the starch’s degree of conversion: as conversion increases, the viscosity
decreases and the WF values increase.

The resultant sago fluidity starches may be pregelatinized by
techniques known in the art including drum drying, spray drying, or jet

15 cooking. Exemplary processes for preparing pregelatinized 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; 3,086,880; 3,133,836, 3,137,592
3,234,046; 3,607,394, 3,630,775, 4,280,851; 4,465,702, 5,037,929,
5,131,953, and 5,149,799, the disclosures of which are hereby incorporated

20 by reference.

The resultant sage fluidity starch has a higher gelation temperature,
typically from about 5 to about 7°C, than comparable WF fluidity starches
prepared from other bases such as corn. Gelation temperature, as used
herein, is the temperature at which the starch, after cooking, begins to gel

25  upon cooling. Such higher gelation temperatures provide a faster gelling rate



3, 234, 046; 3, 607, 394; 3, 630, 775; 4, 280, 851; 4, 465, 702; 5, 037, 929; 5, 131, 953, and
5,149, 799, the disclosures of which are hereby incorporated 20 by 29 JAN 2004
reference. The resultant sago fluidity starch has a hi gher gelation
tenperature, typically fromabout 5 to about 7C, than conparable W
fluidity starches prepared fromother bases such as corn. Cel ation
tenperature, as used herein, is the tenperature at which the starch, after
cooki ng, begins to gel 25 upon cooling. Such higher gelation tenperatures
provide a faster gelling rate -6 2 9 JAN 2094 to products. This is
advant ageous in that the starch does not need to cool to as |low a
t enper at ure bef orl® PASHCtH HiE it adyariagroue dythat the stera figes Agt SeB&Rs 9y ti nes.
For exanple, the hot-hold tinmes that | ead up to dispensing of the starch
syrup into the ca$d§w aderoreraie befse MgIPPUEhas gelied Hibs cedvaipo RECESS NGy 5 be
reduced for starch gumcandies by replacing a corn fluidity starch with a
conpar abl e WF sadioneB| uFefi @xampleathenhot-higld fireesyihebleed dmgle disrensing wf dear ch
forms gels that are exceptionally strong, typically about 100% stronger,
more particul ar | \st@oosgrumipietthe pandy imaldsandghoiaddines Biteeandy Meldsdeipar abl e
WF fluidity starches prepared 10 from other bases such as corn. This
i ncreased gel Sst ragngeyceddy Warcbaumcandieely spiacHr 4 eofr fididibhstyicd aitbtass whi l e
still achieving the desired gel strength and texture. For exanple, to
provi de a conpar dsmpaggble WE sagefiuidlitapi@adhext ure, generally at |east 30%
nore, particularly at |east 50% nore, nore particul arl at | east 100% nore
of a conparabl e WF cor Fhestespitant weasl Buidivediarcld f%@slmthaﬁsrwmeetmaﬂm uidity
starch gets tend to be elastic in nature, as opposed

strong, typically about 100% stronger, more particularly 200%, most

particularly 250% stronger, than comparable WF fluidity starches prepared

10 from other bases such as comn. This increased gel strength may allow
reduced starch levels in products while still achieving the desired gel strength
and texture. For example, to provide a comparable gel strength and texture,
generally at least 30% more, particularly at least 50% more, more particularly
at least 100% more of a comparable WF corn starch would need to be used.

15 The sago fluidity starch gels tend to be elastic in nature, as opposed
to cuttable, For example, a sago fluidity starch gel is more elastic than a corn
fluidity starch gel of the same gel strength. This elastic nature is desirable in
many end use applications, such as in confectionery products where the
elasticity provides springiness and chew.

20 The resultant sago fluidity starches generally have good water
holding properties in that syneresis is limited. The starches are generally
comparable to tapioca fluidity starches with respect to low pH, shear, and

temperature tolerance.



to cuttable. For exanple, a sago fluidity starch gel is nore elastic than a
corn fluidity starch gel of the sane gel strength. This elastic ? tggmﬂ[‘s
desirable in nmany end use applications, such as in confectionery EH S
where the elasticity provides springiness and chew. 20 The resul tant sago
fluidity starches generally have good water holding properties in that
syneresis is limted. The starches are generally conparable to tapioca
fluidity starches with respect to | ow pH, shear, and tenperature
tolerance. 2 9 JAN 2004 Sago fluidity starches may al so be used to repl ace
gelatin, casein, pectin, agar, gumarabic, isolated soy or neat proteins,
and certain gelling gia98 lidih sigEches may@leh s usahlo fepl8at O8AN. 258N l ui dity
starches are useful in a variety of industrial 5 applications including
food products, p&Fsinagarcave aRliditiaed phafhReRIRIPEeRS sandfrtafueeiteut i cal s,
paper - maki ng, agricultural products, and paints, particularly in those
appl i cati ons wherEMB §UENAS@H3PEPaRt ar ches are needed to provide a

hi gh-solids starch dispersion with a punpabl e and workable viscosity.

Y . ! / :

| ndustrial applicati ondeirgsultpit SRIUBHFIY SRICTHS apousedy incdivarielr indystiee 10
particularly desirable or required include paper and paper board
manuf act ure, 3t h@PpigAiMMAaMCUeRd droddyekiiGs, Peaensl sa5e PERdyCiGenharreasgytiqalict i on,
and textile warp sizing. Food products is intended to include both foods
and beverages, iend| adirangutinals. nparermekingd 2gicuibiRlf drqdueiier aes BRiCtR. as
starch gum candi es, 15 noodles, puddings, custards, and flans, fillings
such as pie fill iragisuladyninttbase Arplicghenssehesp iPvctisaesity ipretiercere neggedids such
as nmargarines, toppings, icings,

provide a high-solids starch dispersion with a pumpable and workable

viscosity. industrial applications in which degraded or converted starches are

10 particularly desirable or required include paper and paper board manufacture,
the manufacture of gypsum board for dry wall construction, and textile warp
sizing.

Food products is intended to include both foods and beverages,
including but not limited to, confectioneries such as starch gum candies,

15 noodles, puddings, custards, and flans, fillings such as pie fillings, imitation
cheese and cheese products, spreads such as margarines, toppings, icings,
imitation fish, poultry or meat, starch balls, yogurts, gelled desserts, jellies,
and egg products.

The sago fluidity starch may be used in any amount necessary to

20 achieve the characteristics desired for the particular end use application. In
general, the starch is used in an amount of at least about 1%, particularly at
least about 2.5%, more particularly at least about 5%, by weight of the
product. In general, ihe starch is used in an amount of no more than about

95%, particularly no more than about 80%, more particularly no more than

25 about 80%, by weight of the product.



imtation fish, poultry or neat, starch balls, yogurts, gelled desserts,
jellies, and egg products. The sago fluidity starch may be used 2§ #7604
anount necessary to 20 achieve the characteristics desired for the
particul ar end use application. In general, the starch is used in an
anount of at |east about 1 % particularly at |east about 2.5% nore
particularly at |east about 5% by weight of the product. In general, the
starch is used in an amount of no nore than about 95% particularly no
nore than about 90% nore particularly no nore than 25 about 80% by

wei ght of the product. -8 2 9 JAN 2004 O her enbodi nents of this invention
include: 1. A sago st &b aRedignEs Ahatieinvention BFH9Sof from about 40 to
about 80. 2. The starch of enbodinment 1 having a water fluidity of from 5
about 45 to about 75. '3. ThR %E%ﬁ@ﬁc%\“avé?%ﬁﬂfﬁgn?“'q‘wkﬂi\ﬁ%a{i\%{{te‘fo ¥luidity
of from about 55 to about 65. 4. The starch of enbodi nents 1-3, wherein
said starch is pgPe§8Latinized. 10 S. The starch of enbodinents 1-4 having
a gelation tenperature fromabout 5 to about 70C higher than a conparable

WE corn fluidity starkh. eThersiarcsiohemhogifesindfaringAteter tyidfnef ffi§ma gel
strength which is about 100% greater than a conparable WF corn fluidity
st arch. 5  about 45 to about 75.
3. The starch of embodiment 1 having water fluidity of from
about 55 to about 65.
4. The starch of embodiments 1-3, wherein said starch is
pregelatinized.

10 5. The starch of embodiments 1-4 having a gelation
temperature from about 5 to about 7°C higher than a comparable WF corn
fluidity starch.

8. The starch of embodiments 1-5 having a gel strength which is
about 100% greater than a comparable WF corn fluidity starch.

15 7. The starch of embodiments 1-5 having a gel strength which is
about 200% greater than a comparable WF corn fluidity starch.

8. The starch of embodiments 1-5 having a gel strength which is
about 250% greater than a comparable WF corn fluidity starch.
9. A composition comprising the starch of embodiments 1-8 and

20 water.

10. The composition of embodiment 9 having at least about the
same gel strength as a composition comprising 30% more of a comparable
WF corn starch.

11. The composition of embodiment 9 having at least about the

25  same gel strength as a composition comprising 50% more of a comparable



15 7. The starch of enbodiments 1-5 having a gel strength which is about
200% greater than a conparable WF corn fluidity starch. 8. The starkhJAN 2004
enbodi ments 1-5 having a gel strength which is about 250% greater than a
conparable WF corn fluidity starch. 9. A conposition conprising the starch
of enbodi ments 1-8 and 20 water. 10. The conposition of enbodi nent 9 having
at | east about the sane gel strength as a conposition conprising 30% nore
of a conparable W corn starch. 11. The conposition of enbodi nent 9 having
at | east about the 25 sane gel strength as a conposition conprising 50%
nore of a conparable -9 29 JAN 1004 W corn starch. 12. The conposition of
enbodi nent 9 haviwgcoh steeast about the sanme gel strength as a conposition
conprising 100% nore of a conparable W corn starch. 5 13. The conposition

of enbodi nents 9-12 had.ng dheggedmppbitiemgt émbodithe oi Isavimb Qi leatD@SougtRat er t han
a conposition conprising a conparable W corn fluidity starch. 14. The
conposi tion of ersandigEestiehgh-abZa imvicaBoRc@aprisiigh @0 Moredfiacddmiparadleout 200%
greater than a conposition conprising a conparable 10 WF corn fluidity
starch. 15. The cgpp&sistdréhy of enbodi ments 9-12 having a gel strength

whi ch is about 250% greater than a conposition conprising a conparable

5 13. The composition of embodiments 9-12 having a gel strength
which is about 100% greater than a composition comprising a comparable

WF corn fluidity starch.
14, The composition of embodiments 9-12 having a gel strength
which is about 200% greater than a composition comprising a comparable

10 WF corn fluidity starch.
15. The composition of embodiments 9-12 having a gel strength
which is about 250% greater than a composition comprising a comparable

. WF corn fluidity starch.
16. The composition of embodiments 9-15, wherein the
15 composition is selected from the group consisting of food products, personal
care products, pharmaceuticals, nutraceuticals, paper products, agricultural
products, paints, paper board products, gypsum board products, and textile

warp sizings.

17. The composition of embodiments 9-15, wherein the
20 composition is selecied frorm the group consisting of confectioneries, noodles,
puddings, custards, fians, fillings, imitation cheeses, cheese products,
toppings, icings, imitation fish, imitation poultry, imitation meat, starch balls,

yogurts, spreads, gelled desserts, jellies, and egg products.
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WF corn fluidity starch. 16. The conposition of enbodi nents 9-15, wherein
the 15 conposition is selected fromthe group consisting of food p ogﬂgm&
personal care products, pharnaceuticals, nutraceuticals, paper pr £
agricultural products, paints, paper board products, gypsum board
products, and textile warp sizings. 17. The conposition of enbodi nents
9-15, wherein the 20 conposition is selecied fromthe group consisting of
confectioneries, noodles, puddings, custards, flans, fillings, imtation
cheeses, cheese products, toppings, icings, imtation fish, imtation
poultry, imtation neat, starch balls, yogurts, spreads, gelled desserts,
jellies, and egg produtds. AboucBsDciIMdkirRDdgelvith atstpich obswbedimentkilrly a gel
with a starch of enbodinments 1-8 conprising formng a slurry with water
and an effective campusitg &frmigaa shyry withokatag anden sffectivg armunkokestsmhy to
produce a sol, and cooling the sol to produce a gel. 5 EXAMPLES The

fol | owi ng exanpl esokiig tHer sigentae thetesshyr ohgodudel a1stll ahe caolthgethplsal o t he
present invention and should not be taken as limting in any regard. "All
percents used ar ereducéavyel ght/ wei ght basis. 10 The follow ng tests were
used throughout the exanples: Water Fluidity Water fluidity was neasured
using a Thomas Rot ati onal Shear-Type

EXAMPLES

The following examples are presented to further illustrate and explain
the present invention and should not be taken as limiting in any regard. All
percents used are on a weight/weight basis.

10 The following tests were used throughout the examples:

Water Fluidity
Water fluidity was measured using a Thoras Rotational Shear-Type
Viscometer (commercially avaitable by Arthur H. Thomas, Co., Philadelphia,
15  PA, USA), standardized at 30°C with a standard oil having a viscosity of 24.73
cps., which oil requires 23.12.+/-.0.05 sec. for 100 revolutions. Accurate and
reproducible measurements of the water fluidity were obtained by determining
the time which elap.»s-ed for 100 revolutions at different solids levels depending
on the starch's degree of conversion (as conversion increases, the viscosity
20 decreases). The procedure used involved slurrying the required amount of
starch (e.g., 6.16 g. dry basis) in 100 ml. of distilled water in a covered copper
cup and heating the slurry in a boiling water bath for 30 min. with occasional
stirring. The starch dispersion was then brought to the final weight (e.g. 107

g.) with distilled water. The time required for 100 revolutions of the resultant
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Vi sconeter (commercially available by Arthur H Thomas. Co., Phil adel phia,
15 PA, USA), standardized at 30C with a standard oil having a vi scop$§ t/iN @i
24.73 cps., which oil requires 23.12.+1-.0.05 sec. for 100 revol utions.
Accurate and reproduci ble nmeasurenents of the water fluidity were obtai ned
by determning the tinme which elapsed for 100 revolutions at different
solids | evels depending on the starch's degree of conversion (as
conversion increases, the viscosity 20 decreases). The procedure used

i nvolved slurrying the required amount of starch (e.g., 6.16 g. dry basis)
in 100 mM, of distilled water in a covered copper cup and heating the
slurry in a boil idisgensiat @ 8 a3 Wwasr reG@ded and asnveitedde awvatgiduiditg pymkerng. The
starch di spersion was then brought to the final weight (e.g. 107 g.) wth
di still ed wat er. a3ldefirei irethe &piei rebralv.f or 100 revol utions of the resultant 2 9
JAN 2604 dispersion at 81-83C was recorded and converted to a water
fluidity nunber as defined in the table below. -12 2 9 JAN 20 4 Anpunt of
Starch Used anhydrous. 6.168.8011.44c¢13.20 Tinme required for 100

revol utions (sec.)Water Fluidity 60.05 39.610 29.315 22.620 20.225 33.430
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27.435 22.540 32.545 26.850 22. 055 24.260 19.265 15.970 13.575 11.580
10.085 9.090 a b. ° and Final weight of starch solutions are 107,7d36N 2004
113, and 115 g., respectively. 5 Gl -Str"n t h Using Texture Analyzer Ce
strength was neasured using a texture anal yzer nodel TA-XT2, comercially
avai l abl e from Texture Anal yser. Twenty grans of anhydrous starch were

m xed with deionized water to obtain the desired percent solids 10 starch
slurry. The slurry was cooked in a boiling water bath for twenty m nutes,
stirring to keep the starch suspended until thickened, then covered

W thout stirring. The cooked starch was poured into tubes, covered and
allowed to cool to roomtenperature overnight to obtain gels which had a

hei ght of abou TOIM Rl nfor iAok Lsed @hnhylpaldl ggo M 2 9 JAN 204
6.16° | 8.80° {11.44°  [13.20°
Time required for 100 revolutions {sec.) | Water Fluidity
60.0 5
39.6 10
29.3 15
226 20
20.2 25
334 30
274 35
225 40
325 45
26.8 50
220 55
24.2 60
18.2 65
15.9 70
13.5 75
11.5 80
10.0 85
9.0 80

ab.¢and ? Final weight of starch solutions are 107, 110, 113, and 115 g,

respectively.

| Strength Using a Texture Analyzer

" Gel strength was measured using a texture analyzer model TA-XTZ2,
commercially available from Texture Analyser. Twenty grams of anhydrous
starch were mixed with deionized water to obtain the desired percent solids

10 starch slurry. The sturry was cooked in a boiling water bath for twenty

minutes, stirring to keep the starch suspended until thickened, then covered
without stirring. The cooked starch was poured into tubes, covered and
allowed to cool to room temperature overnight to obtain gels which had a

height of abaut 16mm and a diameter of about 25 mm.

13-



The starch gel was renoved fromthe tube. The height and diameter of the
gel were neasured and entered into the texture anal yzer. Two drops] DfiAN 2004
silicon oil and then the gel were placed on the texture anal yzer testing
plate. Two additional drops of silicon oil were placed on top of the gel
and the test 5 was run using the follow ng paraneters. Mode:
Force/ Conpression Option: Return to start Pre-speed: 5. 0nm sec Speed:
0. 8nm sec 10 Post-speed: 5.0Omisec Force: NIA Distance: 10.0mm Tine: NA
Count: NI A 15 Trigger: 0.05N PPS: 200.00 Probe: P50 50mm di aneter,
Cylinder Al um num Viscosity Using a Brabenderr 20 Viscosity was neasured
using a conmercial |y aWnaistasti gel Baatesied fromithectekan ThedieighhendfigresteaA- 1 B.
97.4 g anhydrous starch are mxed with distilled water sufficient to
obtai n 487 g sl urof he gaheeradwastredandent@ed intaibie rextug awabaay | Yy €pPS Howl . The
slurry is heated fromroomtenperature to 92C at a rate of about 4C/ m nute
and hel d at 92C fsiicor airany thenrioe gal wemkhplaczd ogitigplexturecanalyzerterding elgif ed to 25C
at a rate of 1.5C/ m nute. -14 '
Two additional drops of silicon oil were placed on top of the geil and the test
5  was run using the following parameters.
Mode: Force/Compression
Option: Return to start
Pre-speed: 5.0mm/sec
Speed: 0.8Bmm/sec
10 Post-speed: 5.0mmysec
Force: N/A
Distance: 10.0mm
Time: N/A
Count; N/A
15 Trigger: 0.05N
PPS: 200.00

Probe: P50 50mm diameter, Cylinder Aluminum

Viscosity Using a Brabender

20 Viscosity was measured using a commercially available Brabender
viscoamylograph, model VA-1B. 97.4 g anhydrous starch are mixed with
distilled water sufficient to obtain 487 g slurry, and added to the Brabender
viscoamylograph bowl. The slurry is heated from room temperature to 92°C
at a rate of about 4°C/minute and held at 92°C for forty minutes. The

25 dispersion is then cooled to 25°C at a rate of 1.5°C/minute.
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2 9 JAN 2004 Potassium | odi ne_Te-st Residual oxidizing substances in the
starch slurry was neasured using the potassiumiodine test. If ther FNE2004
any residual oxidants present in 5 the slurry, iodine is |iberated Trom

t he potassium i odide. The resulting color formed is in proportion to the

| evel of the oxidizing substances present in the slurry. Five drops of the
starch slurry is placed in a ceramc spot test tray. Five drops of a 31
hydrochl oric acid:water solution is added to the slurry and 10 m xed wel |.
Three drops of a saturated potassiumiodide solution is added to this
acidified starch slurry, m xed, and allowed to stand for five mnutes. The
color of the mxture is noted. If the color remains white/off-white, the
test is negative. If the color turns brown, blue or purple, the test is
positive. 15 Exarfotassilim-lodieTest ati on of a Sago Fluidity Starch By Acid
Conversion 500 grans native sago starch were slurried in 750 ms water and
pl aced in a hot water Rmstdnamvixidizingeobstantes dgthe atarabrslurijlveastreegsenedt ur e was
brought up to and nmintai ned at about 50C. 2.0 granms hydrochloric acid
(0.4% by wei ght aking te mtassiotm)icdiver testa dfidieste aret dmy mesiduagoxiddntsarreskdt ihour s, t he
20 pH was adjusted to 5.5 with a caustic solution. The starch was filtered,
washed, and dsi edhe sirey, iceih lis [datatesifgm e avtaksiivadbdde\\FhetesdBing dler above
procedure was repeated using different anobunts of HO to obtain fluidity
sago starches w tformedfsf ie papbriio@toghe fevelioflihticgiizing sBbsldide? 6@4edtbratmpl e -
Preparation of Sago Fluidity Starch By Manox Conversion 1000g. of native
sago starch was slumyried in 1500m s water. 0.8%

Five drops of the starch slurry is placed in a ceramic spot test tray.
Five drops of a 3:1 hydrochloric acid:water solution is added to the slurry and
10 mixed well. Three drops of a saturated potassium iodide solution is added to
this acidified starch siurry, mixed, and allowed to stand for five minutes. The

color of the mixture is noted. if the color remains white/off-white, the test is

negative, If the color turns brown, blue or purple, the test is positive.

15 Example 1 - Preparation of Fluidity Starch By Aci version
500 grams native sago starch were slurried in 750 mils water and
placed in a hot water bath with constant agitation. The temperature was
brought up to and maintained at about 50°C. 2.0 grams hydrochloric acid
{0.4% by weight of the starch) were added with mixing. After 16 hours, the
20 pH was adjusted to 5.5 with a caustic solution. The starch was filtered,

washed, and dried. The resultant sago starch had a WF of 43.

The above procedure was repeated using different amounts of

HCI to obtain fluidity sago starches with different water fluidities.
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(based on the starch) NaOH as 3% sol ution was slowy added to the slurry

and then 0. 005% based on the starch) KMhO4 as 2% sol uti on was adgngAN‘E{ﬂﬂﬁ

After mxing for 15 mnutes, 2.0% (based on the starch) of hydro

per oxi de, 30% assay, was added The reaction was hel d at 4OC for about

three hours wuntil negative KI test, while maintaining a pH of greater than

11. After the reaction was over, the slurry was neutralized to pH=5.5 with

3:1 water:HCI, filtered, washed and air dried. The sanple had a W of 63.

10 ExamIp e 3- CGelling Properties of gago Fluidity Starches A 12% (ww)

slurry of the starch prepared in Exarrple 1 was prepared using distilled

wat er. The sl urryExan % ppiratonm ptarch dnpnGomegrsien bat h f or

twenty m nutes. The slurry was poured |nto tubes and allowed to sit 15 for

twenty-four hours. ThelQ§focefchative sag slepbavadsilivied timhé5nds evaes. 8% vari ous

WFs. The procedure was al so repeated with fluidity tapioca, com and wheat

st arches prepar edbasedmy théetaph) dadit & 3% seltiopves Sloivly added o thei fidrar ent

bases and anounts of acid were used. The gelled starch cooks were

subj ecti vel y evalandttesh 6005%(hasedcsntiesstanck) KMoQn ab @Piovolutidn AvdsAMId2006

Basei WFCGel ! t Propertiedd arityl Texture Sago/ Ovedi um setVery slightly

cl oudy/ El asti ¢, Adeesixing fSaipohihites 0% (Hasedjed Bleistenth) pf iejdeatedy bEdoarie) C,

cohesi ve Sago/ 33Soft gel Moderately cl oudy/ El asti c Sago/ 43Soft - medi um

gel Very cl oudy/ EI3a% assay. sbasghuitiby. Thie irddctien Bagbéid AMeEtCuon apeblt three hours

strongOpaque/ Brittle Sago/67Very firmgel, strongOpaqueNery brittle, firm
until negative Kl test, while maintaining a pH of greater than 11. After the

reaction was over, the slurry was neutralized to pH=5.5 with 3:1 water:HCI,
filtered, washed and «ir dried. The sample had a WF of 63.
10
Example 3 - Gelling Properties of Sago Fluidity Starches
A 12% (wiw) slurry of the starch prepared in Example 1 was prepared
using distilled water. The slurry was cooked by placing it in a boiling water
bath for twenty minutes. The slurry was poured into tubes and allowed to sit
15 for twenty-four hours. The procedure was repeated for the starches of
various WFs. The procedure was also repeated with fluidity tapioca, corn,
and wheat starches preparad using the procedure of example 1 in which
different bases and amounts of acid were used. The gelled starch cooks

were subjectively evaluated and the results are shown below.
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Sagol74Medi um gel, strongOpaque/Brittl e Tapi ocal/ 65Soft-medi um oL
gel Opaque/ Fi rm Conml 65Soft gel Opaque/ Brittl e Weat/ 65Soft gel OpaqugﬂF]i&Mp
Pot at o/ 65Very soft gel Opaque/ Firm Notes: The subjective gelling and gel

har dness were eval uated by applying pressure to the surface of the gel.
The texture was evaluated by cutting 5 through the gel with a rod and
stirring to determ ne how the cook cane apart. A set, as used herein, has
a less firmstructure than a gel. Exanple 4 - CGelling Properties of Sago
Fluidity Starches A 5% (ww slurry of the starch prepared in Exanple 1 was
prepared 10 using distilled water. The slurry was cooked by placing it in
a boiling water__bath for twenty mputes. The slurry was poured into tubes

and al | owed t o|8aseMFor |tGaBetRrbpartieshour s. |[TheritpfTextedur e was repeatefl for
the starches of varioug WFs. The procedure was al so repeated with fluidity
t api oca, corn, |Shgo/29 JAWedidRsgiot at 0, and (eatlighthaclclugElastie mheédvelpi ng
the procedure ¢f exanple 1 in which differlent bases and anmounts of hcid
were used. The|gage/eTl stjarephsoficepks wer e subgighfly saldy/ERsad, wakexilednd | he
results are sh¢wn bel ow; WF Range Base Star|ich40-5050-6060 7070-80 SapoVery
soft gel Very s_)isb?@m SOTtSogelSoTt tTo very SQWIédéBﬁblthUdjﬂElbét{ée TO watger
CornNI AN/ ALi quifd-I'i keWatjery Pot at oSoft set Joft setLiquid-likeLiquid o
wat ery Sago/43 Soft-medium gel Very cloudy/Elastic, slightly brittle

Sagof54 Medium gel, strong Opaque/Brittle

Sago/67 Very firm gel, strong Opaque/NVery brittle, firm

Sago/74 Medium gel, strong Opaque/Brittle

Tapiocal/6s | Soft-medium gel Opaque/Firm

Com{65 Soft gel . Opaque/Brittle

Wheat/65 Soft gel Opaque/Firm

Potato/65 Very soft gel Opaque/Firm

Notes: The subjective gelling and gel hardness were evaluated by applying
pressure to the surface of the gel. The texture was evaluated by cutting
5  through the gel with 2 rod and stirring to determine how the cook came apart.

A set, as used herein, has a less firm structure than a gel.

Example 4 - Gelling Properties of Sago Fluidity Starches

A 5% (wiw) slurry of the starch prepared in Example 1 was prepared

10 using distilled water. The slurry was cooked by placing it in 2 boiling water
bath for twenty minutes. The slurry was poured into tubes and allowed to sit

for twenty-four hours. The procedure was repeated for the starches of

various WFs. The procedure was also repeated with fluidity tapioca, corn,

-17-



Tapi ocaSoft setLiquid-likeLiquid-like to wateryWatery 5 Notes: The gelling
properties were subjectively evaluated by applying pressure to the JANiZilace
of the gel. The texture was evaluated by cutting through the gel with a
rod and stirring to determ ne how the cook cane apart. A set, as used
herein, has a less firmstructure than a gel. 10 xm | Strength of
Various-Starch B and Water Fliii Fluidity starches of varying water
fluidities were prepared using the procedure of exanple 1 with sago, corn,
tapi oca and potato bases and varying the anount of HCl used for
conversion. The gel strength of these starches was tested using a texture
anal yzer. Fi gur epdtapheng whbat sjaches] prepareenging the proogduselof éxami¢ Juine 2 shows
the gel strength at 15% solids. As can be seen fromFigures 1 and 2, the
peak force requi whightdifferdnt dakes brel sagonts lotipdd twers used h Thelgsllédsstarch
significantly stronger than those using other bases. 2 9 JAN 2004 Exanple
- Viscosity of Saguksken slibjecteeDevaluated God khientgsuRb aredihown $elawches of varyi ng
water fluidities were prepared using the procedure of exanple 1 with saga,
corn, tapifpca and pgtato bases and varyi ngFRaggeanount of HC used for Je
conversionf The viscosity of these 5 starches was tested using a Brabender

Figure 3 s Ty dlsgaegVF Of abOUgg-Ap. FI gure fF78RQWs the
viscosity jat a of| about 65. EI gure 5 sho the viscosity at a W of
about 75-ar§ T Oe ISEE s SHT| N eBPEdtto Soft Gel PE0H (@ vely SoR g0 P LiqLialing fowaterd] ch
a ) 5 G 30 ¢ b te ver quialli
devel ops wds?gomty at” a h%pr teg*lrperature, I ndicating nore rapid gel 10
formation. Corn N/A N/A Liquid-like Watery
Potato Soft set Soft set Liguid-like Liquid to watery
Tapioca Soft set Liguid-like Liquid-like to watery | Watery

5 Notes: The gelling properties were subjectively evaluated by applying
pressure to the surface of the gel. The texture was evaluated by cutting
through the gel with a rod and stirring to determine how the cook came apart.

A set, as used herein, has a less firm structure than a gel.

10 Example 5 - Gel Strength of Various Starch Bases and Water Fluidities

Fluidity starches of varying water fluidities were prepared using the
procedure of example 1 with sago, corn, tapioca and potato bases and
varying the amount of HCI used for conversion. The gel strength of these
starches was tested using a texture analyzer. Figure 1 shows the gel

15 strength at 10% solids. Figure 2 shows the gel strength at 15% solids.

As can be seen from Figures 1 and 2, the peak force required to

break the sago fluidity starch gels is significantly stronger than those using

other bases.
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NOTE: In Exanples 7-20, the sago fluidity starches were prepared usi nENthe

met hodol ogy of Exanple 1, but varying the W as specified. Exanplel§ JAN 2004
Preparation of Starch Balls 15 Starch balls were prepared using the

follow ng ingredients. Ingredients Armount (g) A. Sago fluidity starch, 60
WF 45. 000 Sodium al ginate 0.273 Carrageenan 0.182 20 B. Water 54.545 The
follow ng solutions were prepared: solution of calciumchloride - Solution
D, solution of sodium carbonate - Solution E; solution of citric acid -
Solution F; and 25 sugar solution - Solution G -19 79 JAN 2004 The A

i ngredients were dry bl ended thoroughly. The B ingredients were gradually
added to the A niExemelebniiscasilyof $agofduigitien Duing&o0ind to form slurry C
Using a dropper, slurry C was dropped into solution Dto formthe starch
bal |'s, adjusting the diugityriareies of yapingoyeerfijdijesi warp greperadnesing Wech bal | s.
5 The starch balls were renoved and placed into boiling solution E. After
boi | i ng, the bal pwcegure of expwelg hrvdthi sagedcemel3piqsp ANEdPt#e Pases lA"Hon F.
After soaking, the balls were renoved and washed to renove the remaining
citric acid presaningdhe tamouptapf 5IC! Phed il sosveeipr t Henviseasde @f ithestat er

several tinmes. Starch balls were filled into a can together wth solution
G and seaned. 5 Thetarches was tested using a Brabender. Figure 3 shows the viscosity at a WF

of about 45. Figure 4 shows the viscosity at a WF of about 65. Figure 5
shows the viscosity at a WF of about 75.

As can be seen from Figures 3, 4, and 5, the sago fluidity starch
develops a viscosity at a high temperature, indicating more rapid gel

10 formation.

NOTE: In Examples 7-20, the sago fluidity starches were prepared

using the methodology of Example 1, but varying the WF as specified.

Example 7 - Preparation of Starch Balls

15  Starch balls were prepared using the following ingredients.

Ingredient Amount (g)
A Sago fluidity starch, 60 WF 45.000
Sodium alginate | 0.273
Carrageenan 0.182
20 B. Water 54.545

The following soluticns were prepared:
solution of calcium chloride - Solution D;
solution of sodium carbonate - Solution E;
solution of citric acid - Solution F; and

25 sugar solution - Solution G.

-19-



10 can was retorted at 120C for 20 mnutes. The resulting starch balls were
opaque and of f-white. They had a smpoth appearance with soft and 7 ijAN 2084

gel structure.

ExamIp e 8 -
prepared using the followng ingredients. Ingredients Fresh fish neat Ice

Preparation of Fish Balls 15 Fish balls were

water Sago fluidity starch, 60 W 20 Salt Monosodi um gl utamate Sodi um
pol yphosphate The fish neat was bl ended. thoroughly m xed. |Ice water was
Anmount (a) 66.50 25.29 5.00 2.80 0.28 0.13 Gadually, the salt was
added and then added, followed by sodium 25 pol yphosphate. Aftar thorough
m xing at a tenperature of below 10C, the

10

15

20

25

The A ingredients were dry blended thoroughly. The B ingredients
were gradually added to the A mixture while stirring continuously, to form
slurry C. Using a dropper, siurry C was dropped into solution D to form the
starch balls, adjusting the drop height to remove any tailing of the starch balls.
The starch balls were removed and placed into boiling sclution E. After
boiling, the balls were removed and immediately placed into solution F. After
soaking, the balls were removed and washed to remove the remaining citric
acid present on the balis. The balls were then rinsed in water several times.
Starch balls were filled into a can together with solution G and seamed. The
can was retorted at 120°C for 20 minutes.

The resulting starch balls were opaque and off-white. They had a

smooth appearance with soft and brittle gel structure.

Example 8 - Pre tion of Fi

Fish balls were prepared using the following ingredients.

Ingredient mouint
Fresh fish meat 66.50
ice water 25.29
Sagoe fluidity starch, 60 WF 5.00
Salt 2.80
Monosodium glutamate 0.28
Sodium polyphasphate 0.13

The fish meat was blended. Gradually, the salt was added and
thoroughly mixed. Ice water was then added, followed by sodium

polyphosphate. After thorough mixing at a temperature of below 10°C, the
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-20 2 9 JAN 2004 remaining dry ingredients were added to the m x, ensuring
even distribution. Fish balls were fornmed fromthis mxture and pl gagefANi 2004
wat er of 35 40C. The balls were cooked for in boiling water. After cooking,
the fish balls were chilled inmediately. 5 The resulting fish balls were
of f-white, noderately firmand elastic. Exanple 9 - Preparation of MIk
Custard M Ik custard was prepared using the follow ng ingredients.
| ngt edi gnts Anount (o) 10 Wole m |k 85.955 Sugar 8.000 Sago fluidity
starch, 60 WF 6.000 Vanilla flavor 0.040 Yellow color 0.005 15 The dry
i ngredi ents were bl ended and added to the mlk, mxing until honbgeneous.
The mixture was Iemeairitg oy irgsedientriwere leddgdde e MiKrRISENOGVEn disEigutinant
stirring. The m xture was then filled into containers and rapidl cool ed
to room tenperature. FishTiads megulorrnesyfrem Itiks aurdure @ad wesed [rayeter afn%ﬁ-
yell owi sh-white in color. It had a noderately firmand slightly brittle
gel structure. Ex@HDp| Ehelfalls whreeqpaked fooin befinRedter. Béancookinddhe fsiReallsbean
puddi ng was prepared using the followi ng ingredients. 2 9 JAN 2004

were chilled immediately.

5 The resulting fish balls were off-white, moderately firm and elastic.

Example 9 - Preparation of Mil tar

Milk custard was prepared using the following ingredients.

In ient Amount (g)
10 Whole milk 85.955
Sugar 8.000
Sago fluidity starch, 60 WF 6.000
Vanilla flavor 0.040
Yellow color 0.005
15
The dry ingredients were blended and added to the milk, mixing until
homogeneous. The mixture was heated to 95°C and held for 5 minutes with
constant stirring. The mixture was then filled into containers and rapidly
cooled to room temperature.
20 The resulting milk custard was opaque and yellowish-white in color. It

had a moderately firm and slightly brittle gel structure.

Example 10 - Preparation of Red Bean Pudding

Red bean pudding was prepared using the foliowing ingredients.



| ngredi ents Amount (g) Sugar 18.00 Sago fluidity starch, 60 WF 5.00 Salt
0.18 5 Red Bean Extract' 76.82 'A red bean extract was first preppggpN 7lbe
red beans were washed and added to water to obtain a bean:water ratio of
1:5 parts (wtlwt) and boiled for tw hours. The beans were ground to snal
particul ates that were noticeable in the extract. The extract was all owed
to cool to roomtenperature. 10 The dry ingredients were bl ended thoroughly
and added to the bean extract. The m xture was heated to 95C and held for
5 mnutes with constant stirring. The mxture was filled into containers
and rapidly cooled to room tenperature. The resulting red bean puddi ng was
firmand formed a britihtredigatk 15 structure. Exanple 11 - @&msst{glel |y G ass
jelly was prepared using the follow ng ingredients. |ngredi entsAnount 1g]
20e Herb extract73. 91732l Wat er 14. 8913. 39 Sugar 8. 708. 70 S4860fluidity
starch, 60 WF2.504.00 25 -22

Sago fluidity starch, 60 WF 5.00
Salt 0.18
5 Red Bean Extract’ 76.82

'A red bean extract was first prepared. The red beans were washed and
added to water to obtain a bean:water ratio of 1:5 parts (wt/wt) and boiled for
two hours. The beans were ground to small particulates that were noticeable
in the extract. The extract was allowed to cool to room temperature.

10 The dry ingredients were blended thoroughly and added to the bean
extract. The mixture was heated to 95°C and held for 5 minutes with constant
stirring. The mixture was filled into containers and rapidly cooled to room
temperature,

The resulting red bean pudding was firm and formed a brittle gel

15 structure.

Example 11 - Grass Jelly

Grass jelly was prepared using the following ingredients.

Ingredients maount

20 A B
Herb extract 73.91 73.91
Water 14.89 13.39
Sugar 8.70 8.70
Sago fluidity starch, 60 WF 2.50 4.00

25

_22.



2 9 ]AN 2004 The starch was slurried with the water. Sugar was added to the
her bal extract and heated to 80C with continuous stirring. The stazgr} N 7004
slurry was poured into the hot extract, heated to 95C, and held f é

m nutes. The m xture was brought back to weight with hot water, poured
into a plastic 5 container, and allowed to set overnight at 4C. The
resulting grass jellies had grainy surfaces and inparted noderately firm
gel structures. The grass jelly using 4.0% starch gave a 10firmer and
slightly nore brittle gel than the 2.5% starch grass jelly. Exanple 12 -
Preparation of Chi n Frankfurters Chicken frankfurters were prepared using
the follow ng ingredi eMestartgisdirned witbe vatk)y. Sudaninwakaddddno gle / | eg45. 00

| ce water13.88 15Sago fluidity starch, 60 WF7.07 Saltl. 34 Sodi um

pol yphosphat €0. 3%efard rattrtink hb4ted tdBo°Camp eoMlinddusdfringnithalstbeh sfur@vor 0. 19
Smoke flavor0.19 B. Chicken fat19.55 Water9.80 Sago fluidity starch, 60

WF1. 075 was poured into the ot extract, heated to 95°C, and held for 5 minutes. The
mixture was brought back to weight with hot water, poured into a plastic
5  container, and allowed to set overnight at 4°C.
The resulting grass jellies had grainy surfaces and imparted
moderately firm gel structures. The grass jelly using 4.0% starch gave a

firmer and slightly more brittle gel than the 2.5% starch grass jelly.

10 Example 12 - Preparation of Chicken Frankfurters

Chicken frankfurters were prepared using the following ingredients.

ngredi _ Amount (a)
A. Chicken thigh / leg 45.00
Ice water 13.88
15 Sago fluidity starch, 60 WF 7.07
Salt 1.34
Sodium polyphosphate 0.35
Sodium nitrite : 0.01
Pepper 0.47
20 Frankfurter flavor 0.19
Smoke flavor 0.19
B. Chicken fat 19.55
Water 9.80
Sago fluidity starch, 60 WF 1.075

25 Isolated soya protein 1.075



251 sol ated soya proteinl. 075 -23 Z 9 JAN 2004 The chicken fat was chopped
with isolated soy protein and the water was added. The tenperature? QN 204
mai nt ai ned bel ow 10C. The resulting emnmulsion was set aside to cool. 5 The
chicken thigh / leg was chopped with starch and gradually salt was added
foll owed by sodi um pol yphosphate. Then, the ice water, sodium nitrite and
flavor were added. The tenperature was mai ntai ned bel ow 10C and the

m xture was chopped. The two m xtures were then chopped together for 3

m nutes and 10 stuffed into casings to formfrankfurters. The frankfurters
were boiled at 80C. The resulting chicken frankfurters had a relatively
firmand slightly brittle texture. Exanple 13 - Preparation of Confection
15A confectionery was _prepared using the follow ng ingredients.

| ngr edi ent sAnount Sagd'laialc Flant3t wasgPeppedaiih\ReIRECOTPY \RETRIR 899 B WHE The st arch
was slurried in the water, heated to 95C, and held for 5 mnutes with

constant stirrinyas Fdedr dbatamasiptys e Maidainestielay 1hE- TBr &S g nt o bal | s

whi ch were dropped into water to cool. . The resulting confectionery was
cuttabl e, brittl enulgien wpesst gsidere cool.
5 The chicken thigh / leg was chopped with starch and gradually salt

was added followed by sodium polyphosphate. Then, the ice water, sodium
nitrite and flavor were added. The temperature was maintained below 10°C
and the mixture was chopped.
The two mixtures were then chopped together for 3 minutes and
10 stuffed into casings to form frankfurters. The frankfurters were boiled at 80°C.
The resulting chicken frankfurters had a relatively firm and slightly

brittle texture.

Example 13 - Preparation of Confectionery

15 A confectionery was prepared using the following ingredients.
Ingredient: ' moun
Sago fluidity starch, 60 WF 18.00
Water 82.00

20 The starch was slurried in the water, heated to 95°C, and held for 5

minutes with constant stirring. The resulting paste was cooled and molded
into balls which were dropped into water to cool.

~ The resulting confectionery was cuttable, brittle, and very firm.

24



2 9 AN 2004 Exanple 14 - Preparation of Instant Noodl es Instant noodl es
were prepared using the follow ng ingredients. Ingredients Arnoun ggm 004
Wheat flour 68.00 5 Sago fluidity starch, 60 WF 5.00 Salt 0.80 ansul
powder' 0.20 Water 26.00 10 'Kansui powder is a m xture of sodium
carbonat e, potassium carbonate, and sodi um pol yphosphate. The fl our and
starch were m xed at | ow speed. The kansui powder and salt were dissolved
in water, added to the flour m xture, and m xed at |ow 15 speed. The m xi ng
speed was increased to nediumand m xed. The crunbly m xture was sheeted
and cut into noodles. The noodl es were steaned, cut into portions, and

fol ded. Then t heExaooglé é4- Reeperafion @ ipddigd 150C. After frying, the
noodl e cakes were allowed to cool before packi ng. The resulting instant
noodl es were crispy. Uptant baodedswgre pleparad oslhgthe fdOwing thgeedEmixot h appear ance,
were soft and had a fairly elastic texture. Exanple 15 - Preparation of

Yogurt Yogurt was prepaatientsi ng the foll ow ng i ngredi ent sAm@ur®(gJ Al 204
I ngredients Anount (g) Wwole mlIk powder 8.00 Skimm |k powder 1. 00

Wheat flour 68.00
5 Sago fluidity starch, 60 WF 5.00
Salt 0.80
Kansui powder® 0.20
Water 26.00

10 'Kansui powder is a mixture of sodium carbonate, potassium carbonate, and

sodium polyphosphate.

The flour and starch were mixed at low speed. The kansui powder

and salt were dissolved in water, added to the flour mixture, and mixed at low

15 speed. The mixing speed was increased to mediumn and mixed. The crumbly

mixture was sheeted and cut into noodles. The noodles were steamed, cut

into portions, and folded. Then the noodies were fried in oil at 150°C. After
frying, the noodle cakes were allowed to cool before packing.

The resulting instant noodles were crispy. Upon boiling, the noodles

20  had a smooth appearance, were soft and had a fairly elastic texture.

Example 13 - Preparation of Yogurt

Yogurt was prepared using the following ingredients.

225,



Sugar 3.70 5 Sago fluidity starch, 60 W 1. 00 Water 86.30 Yogurt Cul ture'
10 All ingredients, except the yogurt culture, were m xed together. 7ThiAN 2004
m xture was heated to 75C with constant stirring and honogeni zed at 2500
psi (single pass) using the single stage Rannie H gh Pressure Laboratory
Honogeni zer. The m xture was heated to 95C and held for 5 m nutes. The

m xture was i medi ately cooled to 43C, inoculated with the yogurt culture,
15 deposited into containers, and incubated at 43C until pH = 4.3. The
yogurt was then chilled to 10C. The resulting yogurt had a snpoth
appearance and soft-set texture. Exanple 16 - Preparation of Konjac Flour
Product 20 A konj ac f liegtedigitoduct was prepared using the fambowi(§g
ingredients. Ingredients Anount (g) Konjac flour' 7.40 SAGO FLU DI TY
STARCH, 60 WF 3.70 Soshdenmtiapdweat e 0. 70 25 Water 88.20 -8602 9 JAN 2004
The starch and water were heated to 95C and held for 5 mnutes wth
constant stirring. Theskpagiepwegercooled to 25C. The paste wag m xed for 20
m nutes while the konjac powder was gradual |y added. The sodium 5 carbonate
was added and mi xed f @uganother three mnutes. The m xturezwns

5 Sago fluidity starch, 60 WF : 1.00

Water 86.30

Yogurt Culture'

10 All ingredients, except the yogurt culture, were mixed together. The
mixture was heated to 75°C with constant stirring and homogenized at 2500
psi (single pass) using the single stage Rannie High Pressure Laboratory
Homogenizer. The mixture was heated to 95°C and held for 5 minutes. The
mixture was immediately cooled to 43°C, inoculated with the yogurt culture,

15  deposited into containers, and incubated at 43°C until pH = 4.3. The yogurt
was then chilled to 10°C.

The resulting yogurt had a smooth appearance and soft-set texture.

Example 16 - Preparation of Konjac Flour Product

20 A konjac flour product was prepared using the following ingredients.
Ingredient mount
Konjac flour’ 7.40
SAGO FLUIDITY STARCH, 60 WF 3.70
Sodium carbonate 0.70

25 Water 88.20
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pl aced into nolds and steanmed for 40 m nutes. The steaned gel was renoved
fromthe nolds and boiled in 1 00C water for 3 mnutes. The water 79N 2004
changed and the gel was boiled for an additional 40 m nutes. The gel was
allowed to cool. 10 The resulting konjac flour product had a very firm gel
and a slightly elastic texture. Exanple - Preparation of Fruit Flan A
fruit flan was prepared using the follow ng ingredients. |ngredi ent sAnmunt
| a) 15Sago fluidity starch, 60 W5. 00 Pi neapple rings in heavy syrup' 47.50
Water47.50 20 'Commerically available from Del Monte Pineapple rings were
placed in a netal dish. Starch, water and the pineapple syrup were heated
to 95C and held for 5 mnutes. The m xture was cooled to roomtenperature
and poured into the dish, covering the pineapples. The resulting flan was
chilled at 5C over ni ghThe 28&rchhandregel vemdekteditd 961G mnavasiddpaguenvtes te. |t
formed a soft and brittle gel. -27 2 9 JAN 2004 Exanple 18 - Preparation
of Egg Cake An eggthcadostanbstinnge dae @dstawasgoblbe td Zﬂ"t:ovwf‘hagaasuegmasdmeeﬁs
I ngredi ents Amount (g)

for 20 minutes while the konjac powder was gradually added. The sodium

5  carbonate was added and mixed for another three minutes. The mixture was
placed into molds and steamed for 40 minutes. The steamed gel was
removed from the molds ard boiled in 100°C water for 3 minutes. The water
was changed and the gel was boiled for an additional 40 minutes. The gel
was allowed to cool.

10 The resulting konjac flour product had a very firm gel and a slightly
elastic texture.

Exampie 17 - Preparation of Fruit Flan

A fruit flan was prepared using the following ingredients.

Ingredients Amount (g}
15 Sago fluidity starch, 60 WF 5.00

Pineapple rings in heavy syrup’ 47.50

Water 47.50

'Commerically available from Del Monte

20
Pineapple rings were placed in a metal dish. Starch, water and the
pineapple syrup were heated to 95°C and held for 5 minutes. The mixture
was cooled to room temperature and poured into the dish, covering the
pineapples. The resulting flan was chilled at 5°C overnight.
25 The resulting fruit flan was opaque white. It formed a soft and brittle

gel.
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5 Sago fluidity starch, 60 W 27.28 Whole eggs 36.36 Soup stock liquid
36.36 ' Soup stock I|qU| dis a mxture of Bonito-flavored soup stqa_;kJAN 2004
(0.30%, salt 10 (1.10%, sugar (12.10%, soy Sauce (5.50%, and water
(90.97% . Al ingredients were m xed together thoroughly. **The m xture was
spread onto a heated pan, cooked, and rolled. ** The steps may be repeated
several tinmes from** to ** to nake a | arger egg cake roll. The egg cake
was 15 allowed to cool. The resultant egg cake had a firmtexture. Examlp
a 19 - Preparation of Kettle-Cooked CGelatin Cand Kettl e-cooked gelatin
candy was prepared using the following 20 ingredients. Ingredients Anmount
(g) A Sugar 40.00 ducose syrup (42 DE) 32.00 Sago fluidity starch,
60WF 3.00 25 Wat 7.0 8291 2004 B. Celatin (200 bloom 5.00 Water
13.00 ditric acE@ﬁ_Fggig.% ﬁ%iﬁm%ﬂdesired 5 The B ingredients were
m xed and the gel ati n Wwas all oned to h(}/ ﬁ

n egg cake was prepared using the following ingredients.

Ingredient Amount {g)
5 Sago fluidity starch, 60 WF 27.28

Whole eggs 36.36

Soup stock liquid' 36.36

' Soup stock liquid is a mixture of Bonito-flavored soup stock (0.30%), salt

10 (1.10%), sugar (12.10%), soy Sauce (5.50%), and water {90.97%).

All ingredients were mixed together thoroughly. **The mixture was
spread onto a heated pan, cooked, and rolled. ** The steps may be repeated
several times from ** to ™ to make a larger egg cake roll. The egg cake was

15 allowed to cool.

The resultant egg cake had a firm texture,

Example 19 - Preparation of a Kettle-Cooked Gelatin Candy

Kettle-cooked gelatin candy was prepared using the following

20 ingredients.

Ingredient Amount (g)
A. Sugar 40.00
Glucose syrup (42 DE) 32.00
Sago fluidity starch, 60WF 3.00
25 Water 7.00

-28-



The gl ucose syrup was heated in a water bath to 65C. The starch and water
(in A were slurried and cooked. The heated gl ucose was added, thehd Al 7004
sugar was added. The m xture was cooked to a sol uble solids content of
85Bri x. The m xture was cool ed and the hydrated gelatin m xture was 10
added. Wien the soluble solids reached 79Bri x, the candy m xture was

poured into a non-stick pan and the candy was heated until 83Brix was
reached. The candy was then denol ded, cut, and sugar-sanded. The resultant
gelatin candy had an elastic and firmtexture. 15 Exanple 20 - Preparation
of a Kettl e-Cook Gum.Drop. . Ket t | e- cooked gum drops were pr red using the
following ingre 'entgb ?HS@B@%@WP% Amount (a) @ ucose syr8§8(42 DE) 36.00
20 Sugar 30.00 Sago flugfity starch, 60WF 11.00 Dextrose §h 00 Water
12.00 Gtric acid As W% red 25 Flavor As desired -29 2 9'38R 2004 The

gl ucose syrup was marngg_in,a boiling water bath. The stq&ch .was slurried
in the water and cooked™“@%¥ warned gl ucose syrup, sugar, %3 ®%Yextrose
were mxed into the starch slurry and cooked until the so]uble solids 5 was
between 78 and 79Brix. ¥ flavor, color, and citric acid“WgFEe dded.

5 The B ingredients were mixed and the gelatin was allowed to hydrate.
The glucose syrup was heated in a water bath to 65°C. The starch and water
(in A) were siurried and cooked. The heated glucose was added, then the
sugar was added. The mixture was cooked to a soluble solids content of
85°Brix. The mixture was cooled and the hydrated gelatin mixture was

10 added. When the soluble solids reached 79°Brix, the candy mixture was
poured into a non-stick pan and the candy was heated until 83°Brix was
reached. The candy was then demolded, cut, and sugar-sanded.

The resultant gelatin candy had an elastic and firm texture.

15  Example 20 - Preparation of a Kettle-Cooked Gum Drop

Kettle-cooked gum drops were prepared using the following

ingredients.

Ingredients Amount {g)
Glucose syrup (42 DE) 36.00

20 Sugar 30.00
Sago fluidity starch, GO0WF 11.00
Dextrose 11.00
Water 12.00
Citric acid As desired

25 Flavor As desired



The candy m xture was then deposited into starch nolds and heated to a
final solids of 82-84% The resultant gumdrop had a firm and cut tZbIAN 2004
texture. 2 9 JAN 2004 What is clainmed: | . A sago starch having a water
fluidity (W) of from about 40 to about 80 and having a gel strength at

| east 100% greater than a conparable corn starch having a VWF of from
about 40 to about 90 wh en both the sago starch and the corn starch are
eval uated for gel strength at a 10% sofids content. 2. The sacro starch of
claiml havino, a water fluidity of fromabout 45 to about 75. The sago
starch of claiml having water fluidity of fromabout 55 to | about 65. 4.
The s ago starch of claim1l, wherein said starch is pregelatinized. S. The
sago starch of claim| having a gelation tenperature fromabout 5 Cto
about 70C hi gher thanThe gbags&raapiPevasorame 4t 8 hoilipg wiles b8ty o etSBEh of clai m
| having a gel strength which is about 100% greater than a conparable corn
starch. 7. The swegmslyried tHhewales andhopkesa\ing gvaimekelusase SWYPHSUART 8R% i s about
200% greater than a conparable corn starch. 8. The sago starch of claim!]
havi ng a get st réexdose wereahixqdsintaiioristarch siviry 28¢ 6pQied 4id Ahe sphplesigtpar abl e

corn starch. _ _
5 was between 78 and 79°Brix. The flavor, color, and citric acid were added.

The candy mixture was then deposited into starch molds and heated to a final
solids of 82-84%.

The resultant gum drop had a firm and cuttable texture.
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19 JAN 2004

What is claimed :

l. A sago starch having a water fluidity (WF) of from about 40 to
about 80 and having a gel strength at least 100% greater than a comparable com
starch having a WF of from about 40 to about 80 when both the sago starch and the

corn starch are evaluated for gel strength at a 10% solids content.

2. The sago starch of claim 1 having a water fluidity of from about 45
to about 75.

3. The sago starch of claim 1 having water fluidity of from about 55 to
about 65.

4. The sago starch of claim 1, wherein said starch is pregelatinized.

5. The sago starch of claim 1 having a gelation temperature from about

5°C to about 7°C higher than a comparable corn starch.

6. The sago starch of claim 1 having a gel strength which is about

100% greater than a comparable corn starch.

7. The sago starch of claim 1 having a gel strength which is about

200% greater than a comparable com starch.

8. The sago starch of claim 1 having a gel strength which is about

250% greater than a comparable corn starch.
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