TER DI SPERSI BLE STARCH SURFACTANT PRODUCTS, | NCLUDI NG ACI D STABLE AND
ND FREEZE- THAW STABLE FOOD THI CKENERS Thi s invention relates to the

baf ati on of hot- water dispersible starch-surfactant products, i MDY
achd sStable and acid and freeze-thaw stable food thickeners. Starches are

wi dely used in food applications as 5 thickeners or bodyi ng-agents. They

.are unique anong car Ber-RAYER' BISPERRIBLE SAGRRE-SUREARTANY anul es. In >
‘noder n day food procesghagugqg,qutg@gxggpwuyyig@xg;ﬁ%mygmy, t he ‘

‘properties of grangegb AND PREEIE-TEAWRSABLE] FOODVTHITRKENERSEr t ai n heat,
acid and freeze-thaw conartrons. 10 . vhen granurar starcn is heated in

.excess water above the gelatinization tenperature, it undergoes hydration
‘and gel atinizes, formng a viscous solubilized paste. In practice, starch
.granul es require dispersion in cold water before cooking at the tinme of
.use. 15 . Recently, pregelatinized starch products have been devel oped
‘that provide reconstituted pastes when m xed with hot or cold water. The
starch manuf act ur 8higeiaventien wed atesnkoathe prepanaticmeefidiotr ates the
.gel atinized starch by such techniques as roll-drying or spray-drying and

the 20 |ikwatexs 8ispexsdble Etarah-ayprfaciant RroARFtR ariic G NT

acid stable and acid and freeze-thaw stable food thickeners. .

Starches are widely used in food applications as
5 thickeners or bodyiﬁg‘agents. They are unigque among carbo-
hydrates in occurring as discrete granules. Ih modern day
food processing and storage applications, however, thé
properties of granular starch must be modified to withstand

.certain heat, acid and. freeze-thaw conditions.

10 When granular sﬁarch'is heated in excess water above
the gelatinization temperature, ié undergoes hydration and
gelatinizes, forming a viscous solubilized paste. 1In practice,
starch granules require dispersion in cold water before éooking

at the time of use, .

15 Recéntly, pregelatinized starch products have been
developed that provide reconstituted pastes when miged with
hot or cold water. The starch manufacturer gelatinizes the
granular starch and then dehydrates the gelatinized staréh

by such techniques as roll-drying or spray-drying and the

20 like. Unfortunately, the dried pregelatinized starch product



does not readi |y di sperse in hot water and aggl omerated masses are formed /
gi ving“l unpy pastes aith inconsistent paste.viscosities. Attenpts have beén{
gade 10 circunvent the dispersi- 5 bility problem by inclusion of
surfactants with dried pregelatinized stagch and sonewhat i nproved

di spersibilities were obtained as exenplifTed in U S. Patent Nos. .
3:537,893; 3,582,350; 3,443,990 and 4,260, 642. The effect of surfactants
_onwstarch pd9ess nos xeadidysdispenseyix het wakeF iandsragadeneratefeni stry &
“Technol ogy, Vol. |1, apter, VLI, pp, 189-191; Wiistler .& Paschall Eds.,
Aoadom oO%; magseq gre 1oBea giging Lymny Pakkat HALR dnidnsietept, PaELe

- treated starv%\ll/_\in Eﬂ%@f%s have been devel oped and used in food applica-
tlons, as sho I'n €at Britain Patent Np. 1,479,515; U. S. 15. Patent Nos.
3; 391, 003;-. 3,578, 497; 4,013,799; and Gernman Reich Patent Nos. 619, 984;

629, 798; 725,967, artenplsOBAveTBEehChdde NEG ! o 1Bl dlvrft ttrh‘%afd@.‘iﬁ%%_riﬁh" IS
well known in the art and is comonly used to refer to a starch which has
been subfectdd ity prbbakemt bgainebisionesf coudt faddfrrks’?Grith Frde@ condi ti ons,
the conditions being such that the starch undergoes neither gelatinization
(i.e. exhibipreged atibizadt s&artbsandf stmeiat nipprayed didpersiibildties as.
dis- cussed by Louis Sair in Methods in Carbohydrate Chem stry, Vol. 1V,
pp. 283-285weme] obhpigefcas suemPhéfiedi tn ¥ &s Patent Nos. 3,537,893;

-3,582,350; 3,443,9§0 and'4,260,642. The effect of surfactants
on starch pastes'is also described by E.M. Osman in Starch:

10 Chemistry & Technology, Vol. II, Chaptef ViI, pp. 189-191;

Whistler & Pascha11 Eds., Academic Press, N.Y. (1967).

Free-flowing,-agglomerated,.heattmoisture treated
starch products have been developed and used in focd applica-
tions, as shown in Great Britain Patent No. 1,479,515; U.s.

15 patent Nos. 3,391,003; 3,578,497; 4,013,799; and German Reich
Patent Nos. 619,984; 629,798; 725,967; and 739,632,

The tgrm\“heatQmoisture-treated starch" is well
known in the art and is commonly used to refer Eo'a starch
which has_been subjected to a heat treatment under -controlled
20 moisture conditions, the conditions'being such that the |
starch undergoes heithéﬁ gelatinization (i.e. exhibits no
substantial loss.offbirefringepce)_or deitrinization as dis-

cussed_by Louis Sair in Methods in Carbohvdrate Chemistry,

Vol. IV, pp. 283-285, R.J. Whistler, Ed., Academic'Press, N.Y,

25 (1964) and by E.M. Osman in Starch: Chemistrvy & Technoloay,




ey

P,

d

m.gg VII, pp. 179-181, Wistler & Paschall, Eds., Academic Préss, N.Y.

). If heat-noisture treated. starches are used in hot-water

Nspersible foodstuffs, dis- persion of the mix into boiling water,
neverthel ess, results 5 in formation of |unps and aggl onerated or coated
nmasses by surface gel atini.zation wherei a coating barrier forms on the - -
st'arch preventing further hydration. For inproved convenience, a hot or <=t~
boi | i ng Veder ITj sgapi bWEL stppch ifddict Whistleonsi Paschkr)lpr Bdsdes a 10

1964) and by EM Osman in Starch: Chenistry &' Tgchhol ogy, Vol . 11,

¥

uniforn]gaste having no | unps or aggl onerated nasses associ- ated therewith

i s desiragpdenpchBress, phi¥s g Itler diSheas-pod ssugeckrentedener is
ticul arl irable f f duct din th that th
P s urer SHBEChES: SRS, Ese8. 11 HehiAh fo DA S20onen SOBROEEA P esatpT an 15
e ed A el | ab t S . St
vent | oer ShoN BECeRY AL e b Wil AoV REE AR 808, ERKLFEs 1N 1S

consi § egh| ro?,asxwﬁsoform&;% %ﬁ-%@gﬂ@é&éﬁs 'bg 0@8&5335&?%%%99&9’6‘? er. The

conbi nat1 on of starch and gunms or starch, g an lers is

g’eggg ?Lgf?kg’ﬁﬁd’ﬁ%}éﬁ?i‘hﬁa@rﬁMhéMn 3 Lbatihg bér%éz5§6i:m§, 881, 567;
the starch preventing further hydration.
| ?oi improved cdnvenience, a hot or boiling water
dispeksible starch product that consistently provides a
-10'unifotm.paste having no lumps or agglomeiated masses associ-
ated therewith'is desirable; ”é hot.or boiling water
dispersible starch thickener is particularly desirable for
food products prepared in the home so that the donsumerldoeé
not have to follow cumbersome cooking procedures often-
15 associated with the available starch'cohtaining sauces and
gravies. In this in§éntion; an improved_starch—surfactant
complex is provided that.éqnsistently provides complete

disgersibility'in hot or boiling water.

The combination of starch and gums or starch, gums
20 ang emulsifiers is generally known (see U.S. Patent Nos.
3,917,875; 4,081,566; 4,081,567; 4,105,461; 4,119,564;
4,120,986; 4,140,808 and 4,192,900). The gums are used as
thickeners or stabiliiers in these formulations. Neverthéléss,
food formulations prefer to use as much starch as possible .

25 "in these products due to the high cost of gums. The nature



stabillzers I n these fornul ati ons. Neverthel ess, food fornulations prefer
40 uSe as nuch starch as possible 25 in t hége products due to the high co
of gums. The nature - - and use of guns is nore fully described in
lindustri al GUHB Pol ysaccharides and JTheir Derivatives, Roy L. Whistler

Bd., AcadenPBdppgesofngums iasgyres am'. %?FV&PFQe?:"hm_EE.EL&eSMped 'd
- f. : d
pease | 1 Ehr s s ohaY L, histlee Baoy; 3M-.

2,120,986;'4,146,808‘and_4,192;900). The guns are used as'thickeners or ii::)
t
t

r:esi stance &8 23 2 A=

f.ood t | ad d d the | k B

& the seve s=§§ﬁ2=aﬁ5?3? héa#'“ﬁia???oﬁs encount red, t hese ;tirch Tt
products were 10 cross-linked and chenically derivatized to produce starch
G sel osed in U S BEAEER RERLvYRI3eETRATE Bheh 9k IE160eTeRE A28 10, 1os.

3, 555, 008; éaﬁﬁédlﬁéod3p253uéé9 tﬁaéoﬁeéaﬁréndeﬁaﬁéa ééiatIhfiStPéﬂduﬁaS

are 15 expensive and require difficult preparation procedures. It is highly
desirabl e t peftstancet eochehaseguphodagcinsotéeanl stide vagetabiesoand

thi ckener in canned food products and acid food systens that woul d be both
aci d stabl efanduse in acid food systems, such as pie £illings, salad '
-dressings and the like. Bécause of the severe acid and/or
heat conditionsreﬁcountered, these starch products were
10 cross-linked and chemically derivatized to produce starch
esters and starch ethers that were resistant to these
conditions as disclosed in U.S. Patent Nos. 3,238,193;
3,376,287; 3,422,088; 3,699,095; 3,555,009;-3,553,195:
3,751,410; 3,804,828 and 3.832(342. These products are

15 expensive and require difficult preparation procedures.

i1t is highly desirable to have a starch-based product
shigable for use as a food thickener in canned food produéts
and acid food systems that would be both #cid étable and
heat stable. It is also desirable if the starch product
20 at the same time possesses freeze-thaw stability. It would
be most desirable if the s:arch-based food product having
| these properties could be made by a simple procedure that
aia not require expensive and cumbersome chemiéal.derivatizé-
tibn of starch. 1In this invention a,sﬁarch-surfactant-gum
25 product which has these desired properties is ptovided by a

simple physiochemical process.
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.heat stable. It is also desirable: |f the starch product 20 at the same time

L 3

possesses freeze-thaw stability. It would be nost desirable if ‘the

stanch-based food product having t hese properties could be made by a sinple » |
cedure that did not require expen5|ve and cunbersone cheni cal

derjvatiza- tion of starch. In this |nvest|on a starch-surfactant-gum 25

product whtch has t'hese desired properties is provided by a sinple

“physi ocheni cal process. I n accordance with this invention, a process |2§

provi ded for preparing a hot-water. dlsperS|bIe nmodi fi ed starch . pr oduct
conpri si ng the stneaceordanes with Shif ipvention, v iprocessals about 0.25%
by starch weight of a 5 surfactant contalnln a fat acid_npjety and

suffi ci er&r tt%rmwﬁnw sli‘lﬁ"é'%*tﬁﬁ e&%smrﬁ a%%‘ﬂlif ®8:to about

:. 40% by total ht ,to forma s |st a h and sU factant
P plend and®HEERD té]'e%ﬂ"t % %%‘?Qir{ﬁ %ﬁ)e? t‘Eﬁ' Elerr].

to
ot et a%?“tfa?z“%%ﬂ S%“ct FFAEE %%%S#%f ant i then
e RSPRRGEY Bl st AoEF e asleny ERTUGEEI Liné o 2o
QFOUD_Conﬁtéitrﬁbcﬁrovide a moisture content of from about 10% to |
about 40% by'total weight to form a semi-moist graqdla:
starch and surfactant blend and heat-ﬁreating'said blend at
a temperature'of from about 50°C. to about 120°C. to pro-
10duce a heat-moisiure t:éated-starch-surfactant product.
To produce an acid stable product, this statch-s#:fact#nt
is then further prepared by blending the starch-surfactant
complex with from about 0.5% to about 10% by total weight
of one or more gums selected from the group consisting of
15 xanthan, guar, locust bean, alginate, carrageenan, ghatti
of kara&a to obtain said #cid stable starch based food

“thickener product.

The.instant invention is also directed to a heat-

moisture treated starch-surfactant product characterized
20 as having hot water dispersibility of from about 60% to

about 100% and a higﬁer relative pasting temperatuie than

the grahulat-starch from which it is derived.

Moreover, the hot, water dispersible heat-moisture

treated starch-surfactant complex of the instant invention



15xant han, guar, focust-bean, alginate, carrageena , ghatti or karaya to
obtajn sdid atid stable starch based food thickener product. The instant (5
~invention is also directed to a heat- noisture treated starch-surfactant
product characterized 20as havi ng hot watggr di'spersibility of from about
$096t0 about 100% and a .hi gher rel ative pasting tenperature than the -

granular starch fromwhich it is d reover,.the hot, wate :

- diveper si bl e FRIBRGAiSpersed éérl"éﬁtg?ax&ﬁ‘?s \ a‘?ﬂ"’c‘d?ﬁ)lw i nstant
"anentron }#e‘?dr ersed _di re I in o hot or boiling water and cooked
‘to forma pdR? B! éﬁSFh ®dr nent, the instant invention is

?drrected to a process for prepari ng an acrd and freeze-thaw 5 .stable

.tapioca starch basgg, @%hgh}' elPBAI ALY Uehe Wi S 00 NTHI YRS 0T Ni NY

dranul ar ‘tapi oca star a surfactanf containing a fatty acid noiety and

- sufficient viimdcted RicOW @Roge’Bi Fbrl PréPat by 4Ad e RDUHd Frbelze-abouwt 40%
by total weight té forma sem -noi st granul ar starch and surfactant 10

-l xt ur e, Sheatableattiapjcca dtarchubased fooédnpieickener fpmdwttowthijclrr] to
about [err] to produce a heat noi sture treated starch-surfactant conpl ex
jand b|end|rmpqmg;#gggngmbining granular tapioca starch and a surfactant
conta1n1ng a fatty aczd moiety and sufficient water to prov1de
a moisture content from about 10% to about 40% by total
weight to form a semi-moist granular starch and surfactant
10 mixturé, heat-treating éaid mixture at a temperature from
about 50°C. to about 120°C. to proauce a heat-moisture
treated starch-surfactant'complex and blending the starch-
| surfactant complex with from-about 1 to about 10% by total
weight of one or more gums selected from the'grcup consisting
15 of xanthan, guar, locust bean, alginate, carrageenan, ghatti

. or karaya to obtain said acid anéd freeze-thaw stable starch

based food.thickener'product.

The instant invention is also directed to a heat-
moisture treated starch-surfactant product characterized as
= 20 having hot water dispersibility of from about 60% to about
- 100% and a higher rélative pasting temperature than the

granular starch from which it is derived.

Moreover, the hot-water dispersible heat-moisture
treated starch-surfactant complex of the instant invention
25 can be dispersed directly into hot or boiling water and

cooked to form a paste or sauce.



surfactant conplex with from about 1 t o about 1096by Lotal wei ght of one or
wey € guns sel ected fromthe group conS|st|ng 15 - of xanthan, -guar, |ocust .
haan, -al gi nate, carrageenan, ghatti or kataya to obtain said acid and
¢ze-t haw stabl e starch based food thICk ner product. The instant
ention is also directed to a heat- noisture treated starch-surfactant
product characterized as 20 having hot water dispersibility of from about ~- -

60% to about 100%@%&&*9@%%@:%%&&&@%%&& hgn the ==

granul ar starch from whi i's derived. Moreover, the hot-water

di sper si blag reRtied Rics la! [P ddedd Tors prepardwd o ATid AR Pt edize-thawist ant

. invention 25 can be dispersed directly into hot or boiling water and cooked
+ to form agratile wapivee stardm baseidh doodithdickener tpProductt aiichnvention
is directed to a process for preparing an acid and freeze-thaw stabl e

t api oca- stemmpr isese dcdmbdohiny granal apr capdiocshistarchmnands as surflaictant

granul ar tapioca starch and a surfactant 5 containing a fatty acid noiety
: and sufbi containdng a £anty adide moietysiand: spfifiofent materoto BB~ o0
- about 40% by total weight to forma sem -noi st granular starch and

sur f act ant"iﬁ%(tﬂjrﬂpiﬁféﬁe- tqankentg £remg about, 20 yto, abante A%, by takal

weight to form a sem;-moist granular starch and surfactant

mixture, heat-treating said mixture.at a temperature from
about 50°C. to about 120°C. to produce a heaﬁ—moisturq _

10 treated starch—sﬁtfactant complex and blending the starch-
surfactant complgx_with from about 1 to about 10% by total
weight of one or more gums selected from the group consisting
of xanthan, guar, locust Eean, alginate, carrageenan, ghatti
or karaya to obtain said acid and freeze-thaw stable starch

15 based food thickener product.

The instant invention is also directed to an acid and
freeze-thaw stable tépioca starch product produced by the
above proceSs_ahd characterized as having a freeze-thaw

stability of at least about 4 cycles.

20 In accordance with this invehtion, a mixture of
granular sta:ch and a surfactant is subjected to a heat-
moisture treatment in which a substantially granular starch-
surfactant complex is formed. Such a starch-surfactant complex

may then be blended with a gum to provide a starch-based



about [err] to about [err] to produce a heat - norsture 10 treated \
starch-surfactant conplex and bl ending the -starch- surfactant conplex w th
sfrom about 1 to about 10% by total weight of one or nore guns selected fr
t he -group consi sting of xanthan, guar, IOCQ§t -bean, al gi nate, carrageenan,
ghatti or karaya to obtain said acid and freeze- thaw stabl e starch 15based
food thi ckener product. The instant invention is also directed to an acid
ahd” freeze- tpmtsnamaerimapree;calé,rear:cnipcoa&tr shahikity Hn aeidisnssemsocess
and characterized as having a.freeze-thaw stability of at |east about 4
¢ycles. 20 for faadsfaddiSdance with this invention, a mixture of granular
starch and a surfactant is subjected to a heat- horsture treatment in whi ch

a substantially gr ulqr surfac ex | for C
starch-surfactant g%ﬁ;‘l rghgﬁesgm g %%dg%% sgx%gr ocv%i&g
starch-base k! 8Pt mYk GRS 1y Stpdid thed
. systemns for C% oocﬁy&’?'fu&tr eat B%orsgtéﬁr egt r%at ment t|£s peﬁ%or rr%dby eSUbJ ecting
a starch-gurdrmgd@ionth®dld «dr mBlistyke bondibedhs!s@e Yt The!drch
control | ed noisture conditions such that the starch does not undergo
~significant gsdstriod Inidedaoosigaifichnt gelatinization or loss of
. 'bi:efringence and is. not dextrinized. The heat-moisture
treated blend is then optionally dried. The heat-moisture
treated starch product of this invention is a starch-
10 surfactant complex which is prepared for use in such food
products as sauces, gravies,'soup mixes, pastas and various
starch containing food mixes that afe'dispersed in hot or

boiling water and cooked to prepare the foodstuff for

consumption.

15 In particular, a starch food thickener product of the
‘instant invention comprises a blend of gum and starch-surfaé-
.tan; comple# uhich has an increased'gelatinization temperature,
improved paste stébility_under shear, and a reduced tendency
for retrogradation, even in an ecid system. When the starch

_2015 tapioca starch, the product also has:exqellent freeze~thaw

stability.

It has now been found that the heat-moisture treated
starch-surfactant complex has improved hot water dispersi-~
- bility when compared to heat-moisture treated starch. More-

250ver, the dispersible starch product of this invention is



bi refringence and is not dexirinized. The heat-noisture tredted blend is
hen optionally dried. The heat-nmpisture treated starch product ‘of this

yhvéntion is a starch- "10 surfactant conplex which is prepared for use in -

food products as sauces, gravies, soup m xes, pastas and vari ous

. §tafch containing food mxes that are disgrsed in hot or boiling water and
rcooked to prepare the f.oodstuff for consunption. 15 In particular

y a
istarch food thickener product of the instant .Jnventian conprises lend ot
Sum and ot SRERDER: PRRTREBRTEtef a0 ettt Y JAREeNaeR gR3 AR bR ERE BeBLr o
_ .tenperatur | p gy 404an 4 ed d,t endency

:for retrog?gggtg?ég},ﬁg{/eﬁﬁ%ﬁogéné %%E%ystemlﬁ?nﬁﬁgng%‘gﬁgﬁ gg&ig t api oca
istarch, theeRheddCtefldfchaolXcbicitaddtaRre- t haw stability. It has now
;been found that the heat-Toisture treeated starch-surfactant conplex has
;i mproved hot water dispersi- bility when conpared to heat-npisture treated
starch. Mre- 250Retroghadattgwer 3 bihe Pheercnenondint whichhgelabisbgedn is
~“further characterized as having an increased gel atinization tenperature,

‘inmprovéd psseschbt aplerulesnpredrersivelihresssaniate uasddnay tine

“iretrogradation. - L - _ ¥
_ microcrystalline precipitate forms. The retrogradation

.4 process may be accelerated by'cooling a hot or warm starch
. paste; The process.of ;etrogfadation takes place even in

the solid state; fér'éxaméle, in the sﬁaling of cake or |

10 bread. Retrogfadétion is determined sy'measnring_thé'

| Brookfield_viscbsity of the paste immediately after pasting
and then re-meésuring the viscosity At roém temperature after
3 and 24 hours. The less the viscosity change during the 3
hour and 24 hour intervals, the smaller is the degree of

15 retrogradation.

According te this invention, granular étérch must first
be blended ﬁiéh a'égrfactant, such as a food emulsifier. The
emulsifier may be a glyceride, prefefably'a mono-~ or di-
glyceride of a fatty acid. Examples of most preferable

20 surfactants for purposes of this invention are glycerol mono-
stearatg and sédium.sﬁearoyl lactylaté. Other suitable
emulsifiers containing a fatty_écid moiety are acceptable to
the process of this inﬁentian such as palmitic or stearic
fatty acids, D-glucose 3-stearate, methyl alpha-D-glucoside

256—stearaté, sucrose ﬁonostearate, sorbitan tetrastearate,

stearoyl-2-lactylate and alkali metal salts thereof, sodium



Retrogradation,is t he phenonenon in which gelatinized 5 starch nol ecul e
progressivel y reassoctiate until a fine mcrocrystalline precipitate forr
The retrogradatlon process may be accel erated by cooling a hot or warm
starch paste. " The process of: retrogradatigy takes place even in the solid
state; for exanple, in the staling of cake or 10 bread. Retrogradation is
deg§;n1ned by measuring the Brookfield viscosity of the paste innmedi ately

atter pasti n@%"ﬂl’reﬁmerﬁbasmﬂ nthe hbim-sc@arqplas cdosteechesat ure after

~3-and 24 hours., T ISCOS during the 3 hour and 24 hour
i Aterval s, tﬁé‘i§ﬁgﬁ|ee§°l 3 i‘ﬁe {e°‘}t/)f "?g"é (RFfad &&PdRCaacWbeatng to

this inventi £afhadn Igr sgarch nusé first be blended with a surfactant,

such as a o8 -emilsifFrar. S192r M4t 139 §ﬂ§a¥qﬁwy@@FFﬁe BPEfBrably a

rono- o i - ealuukt gaael atsguafaa&%oe}esaw 0l Bk REeLg! 201 € 20

"~ surfactants for purposes 6f "This Tnvertion are g §%%€tearate and
sodi um stearoyl lactylate. Other suitable emulsifiers containing a fatty

aci d noi §ty are acceft abhbihdng hehdraseedctintd hiith Qﬁ%nbkﬁﬂuiuﬁhséirch,
palmitic or stearic-fatty acids, D-glucose 3-stearate, methyl
-al pha- D- gl uc&QEdcuzsectaearmebla\dzd)mmﬂqt sditat eheseklrtAnby suit-
tetrastearate, stearoyl-2-lactylate and alkali netal salts thereof, sodium
able means, such. as a mixer or dough blender. Preferably,
the surfactant is dlspersed in the water used to adjust the
moisture level and sprayed onto the granular starch.with
10 mixing to insure uniformity. To further insure a uniform
moisture level, the staréh—sd:faetant water blend may be

equilibrated prior to heat treatment.

The moisture ‘content of the equilibrated starch-
surfactant-water blend may vary from about 10% to about 40%
15 by starch weight. The surfactant content of the blend is at
least about 0.25%, can be from about 0.25% to about 5% by
sterch weight. and is preferably from about 0.25% to about 5%
-by starch weight, and is preferably from about 0.25% to ebout
1.0% by s;areh weight. for improved hot water dispersibility.
20 The surfectant content must be at leest above abouﬁ 0.50§ by
starch weight weere it is desired tQ'Obtaih_IOO% hot water

dispersibility.

The equilibrated blend of’ starch—surfactant-water
must then be heat treated by any one of several methods

25 that provide uniform heat transfer without creating hot spots




1Q, 3t ear oy fumarate and t he | i ke. Exanples of starches surtéble to thi's

(#vegntion include corn, tapioca, wheat, potato, rice, sago; grai’n sorghum
armd waxy mmi ze. For a thicker paste, tapioca or potato starch is preferred. =«
5 . . I n conbining the surfactant with {he granul ar starch, the '
surfactant is blended directly with the-g arch by suit- able neans, such as

.a mxer or dough bl ender. Preferably, the surfactant is dispersed in the --
jwater usedimothej bdendhe Roeferablyevehe hvptpingatment: Sakes glassi dp X

.starch with 1 m.xing to insure uniformty. To further .insure uni form

- ‘noi sture | &/E& PsFﬁecggEF&ﬂ§§u§?aE?%ﬁanégﬁﬁé?ﬂﬁﬁﬂdqﬁh%‘ﬁ@tédﬂfpiBEaFed prior
‘to heat treatnent he LsLure f Id Starehs
}surfactantgﬁgggfnﬁlgﬁ&eﬂg$°5a y°$§£%§¥ﬁﬁihc%i§%ﬁgﬂg%5%%%&%%§§§ E% § &rch
weight. T u o e gre Aoy algoyt ¢@mRaga~can
-be fron1abgéfioﬁéggéggéagogégggﬁ%%Fé$€;%&|melg_f?Eg% I'S prefera %yf%rom
“about 0g525%uke Zket abdubysetel Cho Wahadt . 1207t S Y afeipRitlatureemabbodt
0.25%to about 1.0% by starch.weight for inproved-hot water dispersibility.
.20 The sur fabouu&nl2000t gnandessibabhd depsidatticone akdodextria¥elyionhar ch

‘wei ght where it is desired to _obtain 100% hot water dispersibility. The
equi | i br at seacitdpdsobeginr th- destrey athe \khigkening ability of the

.stafch. Preférably the temperature during the heaﬁ-treatment

' is from about 60°C. to about 90°C. for from about 3 to about

10 16 hbﬁrs. The use of conditiohs; such as, for example, 35%

moisture and 90°C. for 16 hours results in reduced paste
viscpsity of the.final product, although the product dis-
persibility is present mékfng.the product acceptable for
applications. where less viscous starch p:bducts are acceptable.

i15Variations on moiétﬁre, temperature and time within the ranges
set forth herein can be made by those skilled in the art

depending on the desired properties of the end product.

Af#er heat-moisture treatment of the starch-surfactant-
_wgﬁer blend; the produét can then be dried by conventional
. 20 methods to'a'moisture level of from about 5% to about 15% by
total weight using condiﬁions that m;nimize_furthér.heat
treatment. Various dfying procedures may be used, such as
room temperéture drying, forced-air oven dfying, microwave
drying or freeze drying. The'purpqse of drying is to obtain
25 the final dried product for use which preferably has a room

equilibrated dry substance content of about 90%.
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must then'be heat treated by any -one of several nethods 25 that provide

uni form heat transfer wi thout creating hot spots I n the bl end. '

wPreferably, the heat-treatnent takes placg in a closed container so tha
moi sture can be maintained at a constant ¥gvel for a controlled continu

. production of the heat-noisture treated staych-surfac ant'géoduct at a

_tenpera- 5 ture fASnRRLBEELGRAL $BeBpHOThe [Hried %ﬁéﬁ%ﬁﬁ&&r GE&88tapove .

-abwut 120C., undersirable degradation extri.nization reactions.hegin to
st r oy he PERPCEEAG b PFoynarot it fSe Y dusbabde, BRanBnEo: BRBAHER M«
during the heat tnentsLs.f aboyt % sahoute hark] _ about
g to about %O%fgtiﬁggr g‘.;'%‘ﬁgiﬁségg%' coklncﬁ 1|eé(;{r1‘:ls]'eI %UL% %ts? 1?3% g&%&p%é,g%S%
noi sture angshelikbrbfs 18 PPUESrEES UESS Ul FHHIGRA dFAEhe Wir3easkkyreh-the
tinal product, although the product dis- persibility is present making the
product accepirFaleahar pgpghteati ons where | ess viscous starch products are
acceptable. 15 Variations on noisture, tenperature and tinme wthin the
ranges set forth herein can be made by those skilled in the art depending
on the desired propdthpughothendried heakhmaistanetresgedmsitsrghe treat nent

of the starch-surfactant- water blend, Ihezprodqct can then be dried by
convent i onalSYFGaFEARSIBTPAUGE nBrad it JESRETIAS i MOS0 Ot PIdEBIaNBERT15%

by and provides a paste after cooking, its diépersion into cold

water occurs.Without gelatinization since the preduct is still
10 substantiﬁlly éranular in nature. The gelétinization tém—
perathre of the starch-surfactant product is higher than
- either native granﬁlat starch or heat-moisture treated starch
without surfaétant. For example, the relative pasting.teme
pefature of native tapioca starch was found to be about 58°C,
15 Heat~moisture treatment of the -same tapioca'starch.at 27.5%
moisture at 90°C. for 7 hours resulted in a relative pasting
ﬁemperature cf about 68°C. Heat-moisture treatment of the
same tapioca starch in the presence of 0.5% by weight mecno-
| glyceride at 27.5% moisture at 80°C. for 7 hours resulted
. 20 in a relative pasting-tempetatﬁre of frﬁm about 80°C. to

'about 8s°C.,

Hot water diéﬁersibility is determined by the Hot

Water Dispersibility test wherein 5,00 gms. by dry weight
basis of the dried heat-moisture tfe%ted starch surfactént
25 preduct {s Placed in an insulated 206 ml tall-form beaker

~and 100 ml of poiling distilled water added. After mixing



wei ght using conditions that mnimze further heat treatnent. Various
procedures ‘may be used, such as roomtenperature drying, forced-air
n/dryi ng, mcrowave drying or freeze drying: The purpose of drying is to
obtain 25 the final dried product for use.which preferably has a room
equi l i brated dry substance content of ak¥®ut 90% As an optional step,

dthe dried starch-surfactant product may be ground or mlled by suitable -

about 200 Y EHEReReC” Irer dahRIe: Sr et fied, PR UGS MG LAY S
! surfact antygaiicly reag&gwgﬁgeaéy EleCALAST by SoddiERHL LrS 120N

_’surfactant r I sperses 1 n hot or I ng water and provides a

.: paste aftex‘:{eéipqleuragmlctr&ndl 8§RRLShON THE Cagdlshevddd Afidrsian tizout
tgel atini zation since the prcduct is still 10 substantially granutar in

‘nature.  THeedliathionraataicol208ay aer BOOI tm O tH, StHo Iwatierf alitspeirsiroduct
:is higher than either native granular starch or heat-npisture treated
*starch \§ thiduittss uisf expaessseforsepenpent ofcnontagdlangrahddigrataniaderature
.of native tapioca starch was found to be about [err] 15 Heat-noisture
“treat nent ©rat passade thapughatieaperear- 27THus n §%‘U~'r &'akey &isper&i=7 hours

resultedIg}f%é;ﬂg?:i%%%pazgnggall of the mater1a1 passed through the

screen and, therefore, ind1cates excellent dlspersszllty.
' The preferred products of this inventlon have a hot wate*
10dispersibility of greater than about 60% and most preferably

a hot water dispersibility at or near 100%.

The dried.heat-moisture treated starch-surfactant
products of this invention Qere also characterized by
| determining their viscosity profile using the Visco/amylo/

' ISGraph Viscosimeter (manufactured by C.W. Brabehder Instruments
Inc., Hackensack, N.J.}. In this procedure, 35 gms. dry basis -
weight starch is dispersed into 500 ml. of cold water with
uncontrolled heating to 50°C. and heated at a constant rate
of 1.5°c..per-minute between 50°C. to 95°C. The relative

. ~ 20pasting tehperatute is the temperature at which one-half peak
viscosity first develops as is reéorded on the graph. After
reachiné 95fc., the paete is'heid for 30 minutes and then
cooled from.95°c.to 505C. at 1.5°C. pet minute. Tbe paste
is held at 50°C. for 30 ﬁinutes. Viscesity is recorded in

258rabender:Unite using the 700 cﬁg cartridge. The final

Brabender paste was measured for Brookfield viscosity

S



tenperature of about [err]. Heat-npisture treatnent of the. sane tapioca-

starch*in the presence of 0.5% by wei ght nono- glyceride at 27.5% noi st ur

at [err] for 7 hours resulted 20 in a relative pasting tenperature of fro

~about [err] to about [err]. Hot water dispejigibility is-determ ned by the

Hot Water Dispersibility test wherein 5.00 gns. by dry weight basis of the
dei.ed heat-noisture treated starch surfactant 25product is placed in an

| Aswrated 20q i dialle1(0 LB B8AKERo 2081000 B e RPIMINE S Lod yaLer
g 1§@E gs, t g% 1

added. After 'm xin seco he sanple 1s allTowed to sta

minute. ANy mRe@eRr alFedrPar Bi Bbes- ah@ 24w Ry dv 24220 1eing @n20
. mesh (840 m cron) screen. The agglonerated nmaterial is dried 4 hours at

[err] .at 100 ovwh ofode]. Brobkfdedd Vispemster S(nknifacturedx pyesredkgiendr cent
of: non-aggl onerated material that passed through the screen. Thus, a hot
wat er di sper &ingimeeinipgoLabsoInaeansStonghidn i Hagmitlenisingpas¥ed #hrough t he
screen and_ therefore, indicates excellent dispersibility. The preferred
products ob (RiNALE, @t BoRPMaycThenBESYHREROf (EhRsS estS VRE) £3f theeat er
0 b . ; Lo
&gg&)abouF 6%§E¥l%s2335e EEEEEQQLYOS @Eﬁpgﬁgégfév:¥%%;nghlb% tgtvgg_near
cosity stability.undér shear and reduced tendency for
retrogradétion foi the heat-moisture treated -starch-sur-

factant product of this invention.

10  While the inventors do not wish to be bound by any
theory to explain the'phenomenon of this invention, it is
_believed that the presence of thé surfactant during the
heat-moisture treatment permits a complex formation within
the partially swoilen stafchlmatrix with'straighﬁ chain
15portions of the starch moleculés; The resulting unique
product'has_greater hot water dispersibility than heretofore
obtained for heat-moisture treated starch alone or for a
mixture of surfactant and heat-moisture treateé starch. .It
'is further believed that the formation of the heat-moisturé
20treated starch-surfactant complex of this invention is ob-
tained by the limited moisture envircnment whereby controlled
amounts of water presgnt allow complex formétion under condi-

tions wherein the starch remains in an ungelatinized state.

‘After heat-moisture treatment, the starch-surfactant
zimmplex may be blended with a gum to produce an acid stzble

fdod thickener. The level of gum used is from about 0.5% to



he dried heat-noisture treated starch-surfactant products of this
vention were al so characterized by determning their viscostty profile
5ing the Visco/ Anyl o/ 15 Graph Viscosineter (manufactured by C W .
rabender Instruments ' Inc., Hackensack, - N.J.). . In this procedure, 35 gnmns.
dry basis weight starch is dispersed jnto 500 m. of cold water with
uncontrol |l ed heati.-ng to [err] and hé&ted at a constant rate of [err] per.

m nut e between 50C. to [err]. . The relatlve 20past i ng- tenperature S the%

h hal f K.V f d ded
ortne-8paf Laf e EEh i) Peefatabbe kbonaeheopbonn o s and
h Th hel d at
Lorr) T P8 168 45 .scosa%% o3y phetoTa g and oSk 00 T
700 cnUaE@EptiNiDE Fidiezdddiply B qﬁ@ pa§E§fg?§bgga§y%ug ;g Brookfield

vi scosity I medi ately arter conple |on 0 d and re-

nmeasur egupfactamt edipleNis &t ikdUitohal Rodkelifll 1 evel NOF afrdyF Model
Brookfi el d. Vi sconeter (manufactured by Brookfield Engi neering Labs Inc.

St ought apout/bs$ . Yo ushour d S0 byt totali wdlighat pfiopnto Bhéndirgl ts of these :
tests verify the increased gel atinization tenperature | nproved paste vis-
c05|ty withithe \gumdesl %hﬂﬂéi &hd sr d8uoed ceatiboay.f orhe starch-

surfactant complex or starch—surfactant complex/gum blend
~is then dried by cqnventional methods using conditions that
minimize further physiochemical change of the complex by“9
10 heat treatment. Various drying procedurés may be uséd, such -
as room temperature drying; forced-air oven.afyiﬁg} microwave
_. drying or freeze drying. The dried starch-containing thickesner

-product of this invention, préferably has a room equilibrated

dry substance content of about 90%.

15 For purposes of this invention, gums'sﬁch.as xanthan,
guar, locust bean, alginate, carrageenan, ghatti, karava and

combinations thereof are blended with the starch-surfactant

complex using, for example,-a dough blender.

Examples of starches suitable for the acid stable
20 product of this invention include corn, tapioca, wheat,

potato, rice, sago, grain sorghum—énd waxy maize.

Viscosity properties are determined using the Visco/
Amylo/Graph Viscosimeter C.W. Brabender Instruments Inc.,
Hackensack, N.J.) using a high sugar acid system. In this -

25 procedure 27.0 gms dry basis weight starch is dispersed in
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retrogradat.i on for the heat nnlsture treated starch-sur- factant product
this invention. 10 ° Wi le the inventors do not wish to be bound by
~theory to explain the phenomenon of this invention, it is believed that t
presence of the surfactant during the heat- gnlsture treatment permts a
conplex formation within the partially swollPen starch matrix with straight
chain 15portions of the starch nol ecules. The resulting uni que product has
greﬁfer hot water dispersibility_ than heretofore obtalned for _heat-mi sture
tieated star AP 9fife by wedghy ﬁPJc@uWétﬁF w#mm 1804 Ohgme- AxvsPasds

t ted st h furth for t on
h;:? ﬁ0|:t3;§m§GWFeé®EE%%Fagé ?;ﬁ aﬂ$ | agﬂégﬁPPoﬁ %is ob-

thined by thelddididmiog! s ;gtv ggggggdiuttoet asgrgé %%% e gaFBUYhs cOf

wat er present ex con t|o \WRErSi 1ot he farch

remains in amitemtn%lne%edeat ﬂEStxﬁ%}iLﬁggﬂv\ﬁ'%étﬂgﬁ&r %2! 3®Rbnstlft

starch-surfactant 25 conplex may be a gumto produce an acid

stabl e food thitek@IEeL,5P0e pevehinhturEHEEToIc, fHd 52Ut A@LE% keachiagout
10% by total weight. Preferably, the level of gum-- should be above af

| east about 2%k ,t chael pasmghu.st hebﬂt fon b ompriutids dndechent kanletalkl ity. -
_Preferably t he starch-

.5°C. per minute to 25°C. The paste is then held at 25°C.
for 15 minutes. Viscosity is recorded in B:abender Unité
using the 700 cmg cartridge. The final Brabender paste at

10 25°C. is measured for Brookfield wviscosity after completion
of the 15 minutes holding time using a RVT Model Brookfield
Viscometer (Brookfield Engineering'nabs. Inc., Stoughton,

Mass.) Type VSP using a Né. 4 or 5 spindle at 20 rmp. !

_An increase in viscosity during the 95°C. hold
15 indicates.that the product has excellent acid stabiiity.
| No change to_a'slight decrease in viscosity during the 95°C.
hold indicates an acceptable acid stable product. Deereased
viscosiﬁy during the 95°C. hold.indicates acid instability.-
The preferred écid stable product has an increased viscosity
éo during the 95°C. hold and a high final viscosity at 25°C.
Pieferably an increase in viScosity of from abeut 20 to about
400 Brabender Units during the 95°C. hold is obtained for the

starch-surfactant complex ahd'gum blends of this invention.

Paste consistency was. determined with a Bostwick
25 Consistometer (Central Scientific Co., Chicago, Ill.) using

the procedures described by Davis et al., in Food Tech. 9,



factant conplex is dried to a noisture level of frrom- 5 about 5%to
ut 15% by total weight prior to blending with the gum- although this is
ndt critical. The starch- surfactant conplex or - 3 . ‘ *
t.arch-surfactant-conpl ex/gum blend is th@n dried by conventional nethods

usi ng conditions that mininze further-pﬂ si‘'ochem cal change of the conpl ex
- by 10 heat treatnent. . Various drying procedures may be used, such as room,
- tenper at und-ATyi(d§550or c@d- ghisovest dr yhegreas wre vl eclrsiistenay fiseceze w5
1 drying. The dried starch-containing thickener product of this invention-,
5 preferabl vheadigtases dnqurentinetersrvenipthighc @ aeassmedofamoyost 90%
-- 15 For purpoies_of this invention, guns such as xanthan, guar,

| ocust be&Qf MRALGTHALe Wild, F188eABN30 GFREINIS it AM RV AESRHitFRUESNs t her eo1;1
bl end Mt hthe ch-sur f act ant, conpl ex ' f l.Le,--a d

are bl endd gt e aharchooutT gkl camLe A (oF ciamle o o

~this ingenty el %hgqgt‘é@%géokfighgc ast\.’@f.at A R Qe s 1339 2n a1 &1 N

sorghunfand waxy nmi-ze. Vi'Scosity properties are deternmned using the

- Visco/ Amardiu® abhcMi/3008kBE! €8 Lo¥id¥ AL YIS |66 IR e gleC
Hackensack, N.J.) using a high sugar acid system In this 25procedure 27.0
gms dry baZeinsiswengiessblr fhosabbapes SEcko mbout 10.0 cm/30 sec. |

were obtained fpf the corn or tapioca starch-surfactant

' complex and gum blends of this invention.

10 ~ Freeze-thaw stability.is'detérﬁined'by placing thirty
ml of the final paste from the Brabenéer Viscosimeter into
several 50 gl'centrifﬁge'tubes. The tubes are plaéed in the
freezer at -30 C. :Each day the tubes are removed from the
freezer, brought to roém temperature, and tﬁen_placed back

15into Ehe_freeze; fo; re-freezing. This constitute§ one

.freeze-thaw cycle. After thawing, the.sample is centrifuged
at 2500 rpm for 30 minutes and the volume in ml of separated
liquid, if any, is'recordéd. S#mples_with 25% or moré |
1iqﬁid separation by volume at a particular cycle are con-

. zosidered ﬁo have unacceptable stability._ For purpdses of.
this invention, a record of the-numbeg of cycles achieved
without 25% separation occﬁrring was recorded. Preferably
at least about 4 freeze-thaw éyqles are désirable and freeze-
thaw stabiiity above about 6 cycles is considéred excellént.'

2Srapioca starch-surfactant complexes and gum blends having

freeze-thaw cycles of greater than about 8 with consistencies



450 gns by melght cold mater contalnlng 100.0 gns dry basis melght sucr ose
with the pH adjusted'to 3.3 by addition of sufficient 10%citric acid

. solution and then heated.to [err] with uncontrolled heating. It is then.
heated- at a constant 5 rate of 1.5C. per mg@gute from[err] to [err]. After
reaching [err], the paste is 'held for 15 nmiffutes and then cooled at [err]
'per mnute to [err] The paste is then held at 25C. for 15 ni nutes.

Vi sBOsity is gfeqeisdednah Bbalendcs &/36 s6¢ N tadder i) GikceRiliedoss The
final Brabender paste at 10 25C. is neasured for Brookfield viscosity after
conpletion ofgrelatetS tianuabeuboBOd0gcHs MeatisASAL A WaEE MrdplarBaobkf ikhkd
VLsconeter (Brookfield Engineering Labs. Inc., Stoughton, Mass.) Type VSP
u$|ng a No. Pre@ceBsspifnghdsadnyentipn. An |ncrease in‘viscosity during the
[err] hold 15 indicates that the product has excellent acid stabi-lity. No
change to a slight %ﬁ ase in viscos duri the [err] .hold indicates an

acceptable acid sta P8885§°“Dé§r TR 59&3FW$J@°H&°FH&9[SFPPPESFd
di cat Th f d d st
ner cased 3/ SRaShe, 8yelib¥s n§PEnROESE0 5t Skan uF i ¥iRAn, RO ERepest -

[err] Preferably an increase in viscosity of from about 20 to -about 400
Brabender Units during the [err] h0|ﬁh%#ngn gined for the starch-surfactant
conpl ex and gum bl ends of this inve te consi stency was determ ned
with a Bostw ck 25 Consistonmeter (Central Scientific Co., Chicago, Il1I.)
usi ng A. Moisturizing the Starch - '

Two samples of starch having a moisture content of

9.6% were sprayed with the required amount of water to
10 increase the moisture content to 20% and 35% while mixing
to obtain a uniform moisture eontenﬁ. These starch-water

samples were used as controls.

Moistured starch samples with surfactant wefe
- prepared by adding glycerol monostearate to water at 70°C.
15 and.mixing to obeain a dispersion which was then cooled.
Then the water—glyqerol monostearate dispersion was sprayed
_ onte starch while mixinglto obtain uniformity. The amount
of glyeerol monostearate used'was adjusted to obtain 1.0%

monbglyceride level on a starch weight basis.:

20 B. Heat Treatment

| 120.0 gms. on a weight basis of starch-surfactant-
water blend were placed in a sealed pint jar. The jar was
placed in a constant temperature water bath at the desired

temperature and fotated end-ové}-end duriné the heee;tfeet-

- e————— - FRRS g



e\ procedures described by Davis et al., in Food Tech. 9, - 13-17 (1955).
At his test, the neasure of consistency is the distance in certineters

whi ch a nmeasured anount of material will flowin 30 seconds in an
ated trough 5 cmw de. Therefore, Ve val ues are I nversely
“proportional 5 to the consistency of the pastes. A consistency less than
about 10 cm 30 sec. is considered good for this test. Consistencies of fre

% about 5.0 to abput 10.0, cny 30, sec. re obtained _for the corn or tapioca>

. starch- surteR% &A% |<’<5§T§ﬁd' éﬁﬁgﬁr’gﬁ%s tglll'er hi 8FFRG ReRBTETQ3ftment, _

.- Freeze-th stahility is.d r.m_ned lacing thipty m_of,the final paste
" fromthe %\Ivheo@n%erwi%scg&lie%é?& ‘Pﬁfﬂo%ﬂgsﬁfmga H?E‘B%?‘ut????fdégt ubes. The

‘ tubes are placed in the freezer at -30 C. Each day the tubes are renoved

« fromthe f¢geezplogiOYtovied OOM t enparature, "and then placed back 15into-

t the freezer fOT'TE?TTEEzrngTJ#th constitutes one freeze-thaw cycle. Affer
thawi ng, the sanmihe istaroh-surfactaat BBAUERWASI refoved Ut ¥sm vtk t he
volunme in nm of sepdrated liquid, -if any, is recorded. Sanples with 25% or
nmore |i §uiihs e atried @t Wo°Cre iat aafpacedcainroven| e aapprmnimaslider ed

to have unacceptable stability. For purposes of this invention, a record
of the nurf¥ magisfune condiendsed .

D. Hot Water Dispersibility

.Bot water dispersibility was det;erm'ined as previously
described using the Hot Water Dispersibility test with the

10 following results:

_Heat Treatment Conditions

Monoglyceride Moisture Temp. . Time Hot Water

Level % Level $% °C. Hours Dispersibility $

0 - 20 - 80 3 28 a)

0. 35 60 .16 . 40 b)

0 20 90 - 16 - 5% b)

-0 35 - 90 3 54 b)

1 . 20 - 60 16 . 38 a)

1 35 60 -3 100 b)

. 20 _ .90 3 " 98 a)

1 35 90 -~ 16 = - 100 b}

i_ 35 90 - 16 - 100 b)-

35 90 16 100 b)

a) Dispersibility as meaéuQe&foq.unmilled pibduct.
.b) Product milled to a particle size less.than
259 microns before dispersibility test.
Thesé results show that heat—mdistdre treatment of
15starch-surfactant blends at 35% moisture level.héld-for_3 to
16 hours at 60°C. to 90°C. had far superior hot water disperf

s;’.bili'ty compared to heat-moisture treated products withoui:



W t hout 25% separation occurring was recorded. Preferably at |east about 4
freeze-thaw cytles are desirable and freeze- thaw stability above about 6
¢ycles 'is considered excellent. 25 Tapiocqaggafch-surfactant conpl exes an
gum bfends having freeze-thaw cycl es of grieater than about 8 with

‘consi st enci es of less than about 8.5 cm 30 sec. and final viscosities of
greater thans@bpadtH00 ops.thdl abenkeoEesit€Rst /At Pymd ity oS segtfed hi s
“inwention. The invention is illustrated by the follow ng exanpl es 5 which,.

however, arelispersilid jitykerevas leixceedrnd FB%anyhilep@t] 0Bk ahispedsikhility
Moi sturizing the Starch Two sanpl es of starch having a noisture content of
9. 6% wer e spHag caFrhiaved fon &y stasd ssisanlyorigni £icant 19280ke ddse@  1fe

foi sture content to 20% and 35% whi I € mi Xi to obtajn a uniform misture
Content . TheRih 4 bh A EEcdints ezogured, B healunii suite T atistihy O ar ch

sanpl es wi r gl L ePar y addi ng gl ycerol nonostearate to
$ "L PG A M Ut B Ry

water at [e m X1 ng obt'ain~a di spersion which was then cool ed.
Then the water-glycerol nonostearate dispersion was sprayed onto starch

“while mixing to obtain uniformty. Ehgmémgugt :
The effect of surfactant on hot water dispersibility

is demonstrated by the following:

Heat-moiéture,treatment of tapioca starch was con-
10 ducted at 27% moisture at 75°C. "for 7 hours and 0.5% by
~ starch weight moﬁéglyceriae using the procedure outlined in
- Example I and Hot Water Dispersibility was deéermined as

- previously described With'the following results:

Hot Water Relative
$ Mono~ Dispersi- Pasting

Sample _ \glyceride abilitvy Temp. .C°
15 Granular (untreated) Starch o 25 65
Graﬁuiar (untreated) Starch: | 0.5 . 38 : 69
"a) with added surfactant
Heat-Moisture Tre%ted étarch Y 50 : 70
Heat~Moisturé Treated Starch 0.5 - 49 - 82

followed by Surfactant
Additicn b)

Beat-Moisture Treated Starch 0.5 78 89
followed by Surfactant
Addition a)

Surfactant Product of the 0.5 99 95+
20Present Invention. :
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tenperature and rotated end-over-end durigy the heat-treat- 19 nent for
the desired length of tinme. After heat-treatnent, the jar was cooled to ~,

room t enperature before opening.” C

t0 approxi matwd th lé¥adit ikining ofnichet slrryHibr\Vt Roubs spersgdg) ity Hot
wat er dispersibility was determ ned as previously described using the Hot
Wat er Di siper STHe | sugfaaisantnivas tsiprayedf onkowthg hesttmsistiees Treat nent

Condi tions MERRAtaserat@rch.bisture Tenp.. Tine Hot Water Level
Level % [err] Hours Dispersibility %0 20 ' 60
3 28 a) |

This comparative exampie shows that heat-moisture

treatment of a starch-surfactant mixture provides superior

5 hot water dispersibility and that having surfactant present

during heat-moisture treatment provides much higher hot
" water dispersibility.than simple addition of surfactant after
heat-moisture treatment of starch, further illustrating the

'unexpected results obtained, in accordance with this invention.

| 10' : ' Example III

The effect of surfactant level, moisture level, heat-
treatment tempefature and heat-treatment time was determined
on a series of heaﬁ-moisture_treated producés prepared accord-
ing td the procedﬁies,set fotth in Example I. Hot water

15 dispersibility and Brookfield viscosity was determined as

previously described with the following results:

-

bl ycerol nonostearate used was adj usted to‘obtain.1.0@6nDnoegceride E
'E%Y;l on a starch. wei ght basis. 20 B." Heat Treatnment 120.0 gns.” on a wei ght
" . . .

sJ's of starch-surfactant- water blend were placed in a sealed pint jar.
€ jar was placed in a constant tenperature water bath at the desired

_ Product Recovery The starch-surfactanf
product vgp reH@vést ficiadtds jalidedndodahedqabobsr slutfy aof ogedsri r oven

%

3



0 35, .60 - 16 40 b) O 20 90

] 59 by 0 35 90 3 54 b) 1
20 -© 60 16 . 38 a) 1 - 35 60 3
100 'B)" 1 | 20 . 90 . 3% - 98ay 1 35
2 - 16 100 b) 1 . .35 90 : 16 - 100
) 35 - 90 16 . % . 1:00b) a) Dispersibility as

neasured on_upmilled product.. b) Product n1ILed,Lo a particle size |less
than 250 nicrons before dispersibility test. These resul ts show that’
heat - moi sture treat BRASTMQIStES Treatdaos ur f adrepitisld vy £85% noi st ur e
[evel held for 3 to 16 Gandisiams [err] to [er€¢ntipeiseaxiOSéperi or- hot wat er
.di sper- sibility conpared to heat-nol stuse treat ed products HoktWazetr -
‘surfactant. Sucfadthrt abs@yice ofTespw f Tineant Timen dimem hwﬁna/vat@itspersz.bz.ld.ty')
-di spersi bi | il by #¥ver &xdedled 000 S e .§£E=10£E&Ldééhiémiu hility®was -

achieved for a_ statistically si énl ficant -sanpl e é out- of _6) of

products produged by - h%%'tg- noi s@Pre t geatm%.rgg 0f22 th§7§tarch sgﬁfact ant

bl'lends. Exanplg |1 20.0 90 130 280 450 56
: 0.50 20.0 60 3 142 194 160 . 34
1.0 19.4 60 16 140 - 295 310 38
1.0 9.8 715 7 175 170 180 88
1.0 19.4 90 3 170 210 460 98
1.0 19.8 90 16 145 200 250 100
0 26.9 75 7 155 369 897 " 50
0 27.5 90 7 160 351 513 - 58
0.25 27.4 90 7 146 370 520 95
0.50 27.3 75 7 165 230 337 99
©0.50 27.2 30 7 156 245 327 100
0 35.2 60 3 150 2890 750 33
0 4.6 90 16 160 -548 1000 40
0 34.6 90 3 210 1000 1000 54
0.25 34.7 90 7 115 260 375 86
0.50 3.2 75 3 160 216 335 .99
1.0 34.9 60 3 150 158 178 100
1.0 34.8 60 16 150 180 200 100
1.0 34.8 . 90 3 130 148 175 100
1.0 16

34.8 90 95 108 128 100

The restlts éf,tﬂese gxperiﬁént# again show.tha£ a
he#tQmoisture treatment of starch without surfactant ﬁroduces
a maximum dispersibility of less than about 60% by weight.
At low moisture levels of about 20% by total weight, higher
5 temperatures and longer times are required to pfoduce improved
hot water dispersible products by heat-moisture teatment of
the starch surfactant blend. At lower levels'of surfactant
of about 0.25% by starch weight, higher temperatures aﬁd longer

times are likewise required to obtain desirable products.



e\effect of surfactant on hot water dispersibility-is denonstrated by the
ljowi ng: Heat-noi sture treatnent of tapioca starch was ‘con- 10 ducted at
24 nmoi sture at 75 C. for 7 hours and 0.5% by starch wei ght nonogl yceri de
i'ng the procedure outlined-in Exanple | and Hot Water -Dispersibility was
determ ned as previously described with e follomnng results: Hot Water
Rel"ative % Mono- Dispersi- Pasting Sa gl yceride ;:;
abiljty Tenmp. .C 15 G anul ar (untreated) St ar.ch E 0 25 7%
65 G anul oéé‘”&ﬁ@@f e@)S%StW%_th sutfactant, h@gt-momture _ﬁl.geilﬁmé‘\hﬁh
added surfactant Reat-Misture Treated Starch 0
+ 70 Heat - Mpf Sétid Ech ek £ Y Blend Broduce a stad@stically 51§£1fﬂééﬂwed by
.Surfactant Addition b) Heat-Misture Treated Starch 0.5 78
89 foIIom&dmbgrsutfemmg&ntd&khduspezﬁiummrpaoﬁantsphadmng bhetheaferred 0.5

; 99 . 95+ 20 Present |nvention.
: hot water disper51b111ty at or near 100%,

5 - .  Exemple Iv

- The heat-moisture treated dried_starch products'of
Example IIi.were pasted using the'Brabénder-Viscosimetgr using'

- the procedures previously discussed with the foilowing results:

v



-

4 a) The surfactant. was :added to an aqueous slurry of starch with
conditioning of the slurry for- 4 howrs at [err] h) The surfactant was 21_[
sprayed onto the heat-noisture 4 ﬂ'-t{reat ed starch. This °
conparati ve exanpl e shows that heat-npisture treatnent - of a
starch-surfactant m xture provides superior 5 hot water dispersibility and

tshat haviing sur ag& ant, present during pheat-noi gture treatnent grovides nuch
hi ghér hdt wat ef spdrsibility than sjnple adfition of surfactlant after
heat-noi gture tf ex t &b atdboda,obwsfgjorondb gqto agtchggmexpect ed
results dbtainefl, 3EScPROBEIIBRTWICHAIR LB TE o5«
Exanpl e I}I1 The eﬁ‘gq of surfactant l'evel, nofstufe |evel, hedt-utreat rrent
terrperatLre.and h&at 4ireat ment tinme wap determined on a series [offy
heat - moi 4t ur e t egq ed products preparefl accord{ ing to the proced’pres set
forth in|Exs o okt water 15 dl?é%LSIlet ﬁﬁ Brog Leldjviscosity
was det er{ni:g asihﬁ |Cﬁ§ ﬁmaa‘s |V A me-aultsm
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ur f act ant [err] Tenp. Time Tinme Tine Ti me- Dispersibility %by W.

by W. Jerr] H's. Hs. 0 24 Ers. % 0° + 20.0 60

351 - -105 2200 370 _ 30 0 20.0 75 3 120 250
> 300 340 =~ . 200 90 257 130 280 450 56
~0..50. 20.0 - 60 3 142 194 160 34 1.0 19.4
. 60° 16° 140 “ 295 310 : . 38 1.0 19.8 75 7 . 175.

170 180 . '88°1.0 19. 4 90 3 170 210 460 S
.98 1.0 - 19.8rhese. fﬁbultﬂiﬁemonbﬂiateomhatzﬁeat-moisturQOQrQEtment 26.9
- 75 7 155 369 897 500 - - - 27.5 : 160

1 351 513ralses the gﬁagxzn;zathn7temperatgge and7that1QQat3m@15tggg

3 95 0.50 7, 230 33 27[2
4 90 7 treig%en24gﬁ tgﬁnstarch-surﬁﬁﬁ5qgt blend gsoguces aGBroduc% 150

2800 750hav§3fg 62 much é:blgher fela%‘.}il& f@ﬁ&iggoﬁam%gratuggo Sli4€e%'%@too 347 )

Z 386 §35a c&ﬁgarggggdoé?gbzs 53951%35%6‘%3 8ata fgémzsxamplz5%11 13 160

| 18505 15 78
100 1.0 ghows4tBat the ?rodue"& of ¥¥is i®QentiBA having 10090ndt0
34.8 90 3 130 148 175 100 1.0 34.8 - 90
16 95at&98dis§88sibili*y ddifi ftee a Gidt atoD5PResbefaper appres again

" show that a
ciable viscosity develops, further demonstrating the unique

properties of the dried heat-moisture treated starch-surfactant
10 product which makes it suitable for dispersion directly in hot
or boiling water and for othe; food appiications requiring a

starch product with retarded gelatinization characteristics.
Example v

A; Moisturizing the Starch

15 Tapioca starch having a moisture content of 9.6% was
spreyed with the required amount of water to increase the
moisture content to 25% by total weight while being mixed to
obtein a uniform moisture content. These starch-water samples

~were used as controls.

20 Moisturized starch samples with surfactant were pre-
pared by spraying an agqueous Qispersion_of_sodium stearoyl
lactylate onto starch while mixing to obtain uniformity. The
amount of sodium stearoyl lactylate used was adjusted to

obtain a 5% monoglyceride level on a starch weight basis.



“heat-noi sture treatment of starch without surfactant produces a maxi mum (Zéé
di spersibility of |ess than about 60% by weight. At |ow noisture |levels o
.about 20% by total weight, higher 5 temperat ures and | onger tinmes are
requlred to produce inproved hot water disp i bl e products by

heat - noi sture teatnent of the starch surfactant blend. At |ower |evels of

gurfactant of abgut, 0,25% by starch wei ght, higher tenperatures and-longer
tiges are i 'gééieiﬁﬁiéﬂéﬁ% obt ai n desirabl e products. Abové “about
d. 5% by melght sur f ﬁg: ghgeﬁgnggg fh-wk r?§Lg{§gg&un

I cant’ nu

hl end produce a statlst ca]ly Signi conpletely dispersible

product s haVBGBﬂEQaﬂEei@Eézerl@{d WaisCpldiceneial i Eé&](eéltpPAtngi 1G8é 5
Exanple |V The heat-noisture treated dried starch products of anple 11

wer e ‘past-ed §atngashplicedentar Jdmaraitieven dti 90°c. ardempiwskiirstsaken
preV|oust discussed with the followng results: 10 0 ?A a [ERR
5 every 15 mlnutes during the heat-treatment for the desired
length of time. After heat—treatment, the jars were cooled

to room temperature before opening. -

C. Drying - _ —

| The heat-moisture treated starch or starch-surfactant
10 prcduct was removed from the jars and dried at 40°C. in a
forced air.oven to approximately lb% moisture content and
then ground in a Waring Blender for -about 30 seconde before

blending with the gum,

D. B;ending _

15 95 gms of the dtied heat-moisture treated starch or
starch—sﬁrfactant complek was mixed with 5.0 gms. of one or
more natural gums and the viscosity stability determined tsing |
'the:ecid-sugar system and freeze~thaw stabilities were de-

termined for tapioca starch with the following results:



' ) c'h-_surfact ant bl end produces a product having a nuch higher relative
Sjing tenperature. ~ Mreover, 5 a conpayson of this data with the data

from Exanple 11l shows that the products this invention having 100% hot
i~water dispersibility require a hold at [err] before appre- ciable viscosijiy
_devel ops, further denonstrating the unique properties of the dried ot
* heat-noi sture treafed starch-surfactant 10 product which makes it suitable
for dispersion @gectly in hot or boiling water and for other food
; applications r g;uiﬂ'iﬂ:g & starch Prod®t w h.retfQrded gel atinization
. characteristiogg_.g& | @ V. Mo+ st urt zi ng‘rthe Sear ch 15 Tapi oca
1 starch havi-ng @@®| sTure content of 9.6% was_ sprayed with the required
: amount of waté §§|increase the noisture content to 25% by total weight
‘ while being mixBd to obtain a uniformnoisture content. These starch-water
. sanpl es were used, as controls. 20 Moi sturi zed starch sanples with
surfactant wer io we- pared by spraying an agueous di spersion of sodi um
stearoyl | act’ -e owt ocst avch whil eani xi mg to obfain unlformty The
anount of SOdI Q earoyl I"éctyl ate used was adj'ﬁ'sted to ) -
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obtai n. a 5% nonoglyceride | evel on a starch weight basis. B. Heat :
Treatnment 125.gns. dry basis weight of starch-water or starch* surfactan{ -
wat ér' bl end was placed in a sealed pint j - The jar was placed in a
-constant oven at [err].-and manually shaken 5 €very 15 minutes during the
heat-treatnment for the desired length of tine. After heat:treatnment, the

jars were cool ed t GpHAUMARHR2sHbw RRRET 810P61erds &F tdFHESW skich- .

he&t~ noi sture treated starch or starch-surfactant 10 product was renoved

- from the | argusfubel-tcConiplle®’ Ghdi GuR haveecdupetioy efrddzytaaxi mately 10%
nmoi sture content and then ground in a Waring Bl ender for-about 30 seconds
bef ore bl endstapilitidshefyan 1PasBl abdiihg4 18ycles, hifh gnisadfsitiesiri ed
heat -noi sture treated starch or starch-surfactant_ conplex was mxed with
5.0 gns. of Hrrgredmcid niscosisynstahdlive at s29:¢« yand dMREA%Ed Q8 ned
usi ng the acid-sugar system and freeze-thaw staMJitig*ngHe de- rIerm'ned

for tapi ota StSHLIFIRT 1P HEMoRPERENG - Pek Rl aROUE 7.0 I

sec. 1
comparison, untreated tapioca starch had.good ﬁreeze—thaw
stability but poor viscosity stabiliﬁy at 95°C. and low final
paste viscosity. The qontrol'starch~surfactant éomplex had
slightly higher viscosity than the untreated starch but had.

10 the lowest freeze-thaw stabiliiy. High freeze-~thaw stabilities
of greater than 6 cycles were unexpectedly dbtained for the
'starchésurfactéht complex/gum blends without loss of viscosity
in the acid-sugar system thus demongkratidg the unexpected

features of this invention.

The procedures set forth in Example V were followed
' except that corn and potato starch were used for comparison

to éapioca starch with the following results:




These results show that all blends of tapioca starch- surfactant

pl ex and gum have. superior freeze-thaw stabilities of ‘at | east about 4

s, high viscosities, inproved acid viscosity stability at [err] and

pYoved con- 5 sistencies of from about28%0 to about 7.0 cn 30 sec. In

conparison, untreated tapioca starch had goad freeze-thaw stability but
poor viscosity stability at [err] and low final, paste viscosity. The -

: control starch-surfactant conpl ex had slightly hlgher vi scosity than the -
untreated starch but had 10 the | owest freeze-thaw stability. High

: freeze-thaw stabilities of grgater than 6 cycles were unexpectedly obtained

-, for the starch-surfactant cg | ex/ gum bl ends-w t hout | oss of viscosity in

# the acid- sugar system thug ¥ Rt rgtiRg th® unexpected features of this

T invention. 15 Haol 9 @ YExanfle VI- The procedures set forth

t in Exanple V were follomeg ept that corn and-potato starch were used-for

‘ conparison to tapiroca sta %u th the followi ng results:
®
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[ ERR] . [ERR] = These .conparative results show that a blend of gumw
either a corn starch-surfactant conpl ex. ;336 potato starch- surfacta
conprex clearly failed to provi de acceptabl€ freeze-thaw stability fu t her
denonstrating the superiority 5 of -the gum and tapioca starch-surfacta
bl end of Exanple V. These results also denpnstrate that an excellent acid
‘Stabl e starch based food thickener can be nade from starches such as corn
orNpot at o whi ch woul d have val ue in food systems where freeze-thaw
stabllltyls not requir.ed. 1§ o Exanple VII In a
conparative experinent, to f § 8hep dermrstratgg that heat-noi sture treatment
of a tapi oca starch- surfactﬁuﬁo ogpl € psovi dgs superior results, a

‘heat - noi sture treated starﬁ prepared as *n Exanple V for a-
starch-water sanple 15 in no surfactant was present during the .
heat - noi sture treatment. To &Pk heat-noisture treated starch, surfactant

*
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and) gum wer e added and vi scosity properties determ ned using the
.?ﬁs o/ Ayl o/ Graph Vi sconeter and the results conpared to “heat-noisture
r€ated starch-surfactant conplex with the 20fol | owing results: [ ERR]

RR] * - 34 - These results denonstrat the heat - noi sture treatnment of a
starch and surfactant blend results .in égh at-noi sture treated
st-arch-surfactant conpl ex having superior viscosity stability when pasted 3
in an acid system.and i nproved paste consistency not achi eved by heat ;‘}
treatment in theThiesencompkrativef gesahts show that a blend of gum with

either a corn starch-surfactant complex or a potato starch-

surfactant compieg clearly failed to provide acceptable

freeze-thaw stability further hemonstrating the supe?ibrity ot

5 of the gum and tapioca starch-surfactant blend of Zxample V.

| These results also demonstrate that.an excellent acid stable
starch based food thickener can be made from starches such

as corn or potato which would have value in food systems

where freeze-thaw stability is not required.

10 ' Example VII

in a comparative experiment, to further demonstrate
that heat-mbisture treatment'of a taﬁioéa staféh—surfaeéant-
complex provides superior reSuits,_a heat-moisture treated
starch was prepared as in Example V fdf a starch-water samplé

15 in which no surfactant was present during the heat-moisture

treatment. To 'this heat-moisture treated starch, surfactant
and gum were added and viscosity properties determined using
theUVisco/Amylo/Graph Viscometer and the resulES'compared to

‘heat-moisture treated starch-surfactant complex with the

20following results:
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-35- CLAIMS 1. T . A process for preparing a hot-water dispersibl
starch-surfactant product conprising the steps of: (a) conbi ni ng
- granular starch with at |east 0.25% by stéaﬁh-meight of a surfactant

cont-&ihiing a fatty acid noiety and sufficient -water to provide a noisture
¢ontent of from10%to 40% by total weight to forma sem -noi st granul ar

starch and surfactant blend; and (b) heat-treating said blend at a
tenperature of from[err]-to [err] to produce a heat-noisture treated
starch-surfactant product. 2. The process of claim1 further

conprising the step of blending the starch-surfactant product obtained by
the process of claiml1l with from0.5%to 10% by total weight of one or nore
guns sel ected fromthe group consisting of xanthan, guar, |ocust bean,

al gi nate,” carrageenan, ghatti or karaya to produce an acid stable starch-

. product. 3. The pBpgess of claim1l or 2 conprising the
o . a9 Y
§dd|t|onal step of drying %fg?métarch surfactant
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' oddyict to a noisture level of from5%to 1596by-tbtal wei ght. 4.
=_T'd rocess of claiml1 or 2 wherein the heat- treating tenperature is from

to [err]. 5. The process of claiml or 2 wherein the heat-
treatnment tinme is from3 to 16 hours. 6. : The process of claim1

or 2 wherein the level of surfactant is f n 0. 25% to 5.0% by wei ght. 7.
Thé process of claim1l or 2 wherein the level of “surfactant is from 0.25%"
to 1.0% by starch wei ght. - 36 - 8. - The process of claim1

2 wherein the level of surfactant is at |east 0.5%by starch weight. 9.

The process of claim1 or 2 wherein the surfactant is a nonogl yceride. 10.
. The process of claim1 or 2 wherein the nonoglyceride is glycerol

, honostearate. 11. The process of claim1l or 2 wherein the

; surfactant is sodiumstearoyl lactylate. 12. The process of claim
-1 or 2 wherein the starch is tapioca starch. "13. A hot - wat er
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> a

starch-surfactant product prepared according to the process of claim1l

having a hot water dispersibility of from60%to 100% 14. - The
heat - noi sture treated starch-surfactant product of .claim 13 characterize
as having a hot water.dispersibility at or near 100% 15. o The

starch-surfactant product of claim 13 wherein the starch is potato. 16.
The ~starch-surfactant product of claim 13-w3ein the starch is corn. 17.
~ The=st arch-surfactant product of claim 13 wherein the starch is tapioca
‘'starch and the product is further characterized as having a relative
pasting tenperature above H®ag repults demonsgrgtecdhe fieatymoisture o
hot - wat er f" sper si@&iﬂﬂtﬂ?(‘? E&l_aﬁdﬁbdﬂ ?dw:ts‘m}wﬂasiﬂagl?mggysgawsngnﬁta
sem - noi st starch-surfactan end .co i ni r ot 35% wel
narer wth at Leatictiuhiabine b fbanoi st Retans: RoRBIsK BAVARE o
‘a tenperature fromsyperion oismagitiorstabid ikd whens pastedodnc ana astidr ch-
surfactant groduct i Q- ' | Szl P # %,3nd a
relative pagti ng t%%%ﬁ%u@eﬁg@%ﬁtpﬁﬁe C%'gisltte)ﬁﬁrt nd 3eR1ehdd 3
heat treatment in the absence of a surfactant.



7 - 19 The acid stable starch proauct proeduced- by the process
aracterized as having an increase in viscosity

|ng a 15 period at 95 C.of from 20 to 500 Brabender
Vi sc03| mMWHWt ed in a high sugar acid systemat 6% starch solids
and a B sstency of from5 to 10 cm 30 sec. 20. - The
process of cIa|n12 wherein the starch is tapi.oca. 21. " The process~
of claim2 wherein the acid stable product has a freeze-thaw stability Of ‘o
at least 4 cycles. 22. . The process3%f- claim 21 wherein the
freeze-thaw stability is at |east 8 cycles. 23. The acid stable
-starch product produced by the process of claim20 characterized as having
an increase in viscosity during a 15 n1ndEé£¥§erxN|od at 95 C. of from 20
to 500 Brabender Viscosity Units when pasted in a high sugar acid system at

6% st arch SO*IdS and a Bostw ck cor |sten§)y f frogg:to 10 %”130,-%%_ and
as having a ttreeze-thaw :ﬂf‘?qﬁsf Or, PPN ng (ﬂ/ Okswagpr dispe

acid stable star (Stq:xram-tmirﬂa‘ctatm pragiuttarcampariising dhehatiepy 2f:
freeze-thaw stability of @y ° = sombining granular starch with at
‘least 0.25% by starch weight of a
surfactant containing a fatty acid
moiety and sufficient water to provide
a moisture content of from 10% to 40%
'by total weight to form a semi-moist
granular stérch and surfactant blend;
and
(b) heat-treating said blend at a
' " temperature of from 50°C. to 120°cC.
to produce a heat-moisture treated
starch-surfactant product.

2. The process of claim 1 further comprising the
step of blending_thé starch-surfactant product obtained
by the process of claim 1 with from 0.5% to 10% by
total weighﬁ of one or more gums selected from the

group consisting of xanthan, guar, locust bean,
alginate, carrageenan, ghatti or karaya'to produce an
acid stable starch produci.

3. The process of claim 1 or 2 comprising the
additional step of drying said starch-surfactant
product to a moisture level of from 5% to 15% by total

weight. _

g, - The process'of claim 1 or 2 wherein the heat-
treating temperature is from 60°c. to 90°cC.

5. The process of claim 1 or 2 wherein the heat-
treatment time is from 3 to 16 hours.

6. The process of claim 1 or 2 wherein the level
of surfactant is from 0.25% to 5.0% by weight.

7. The process of claim 1 or 2 wherein the level

of surfactant is from 0.25% to 1.0% by starch weight.



_Eeast 6 cycles. 25 . " The acid stable st duct of claim 24
- further characterized as having an increase in Zﬂ@ @i ﬂimuuula 15 nu/fé({:
period at [err] of from 20 to 500 Brabender Vis pasted in' /

a high sugar acid systemat 6% starch solids and a Bostmnck *cohsi st enc

| ess than 8.5 cnm 30 sec.. 26. The agj d stable product of claim 25

further characterized as havi ng-a freeze-th

AR

Stability of 10 cycles and a

BdsLmnck consi stency of from7.0 cnl 30 sec.

8.‘
9.

10.

11,

’ 12-
13.
14.

15.

16.

17,

18.

The process of claim 1 or 2 wherein the level
of surfactant is at least 0.5% by starch weight.
The process of claim 1 or 2 wherein the
surfactant is a monoglyceride.
. The process of claim 1 or 2 wherein the
monoglyeeride is glycerol monostearate.
| The process of claim 1 or 2 wherein the
surfactant ia'sodium stearoyl'lactylate. _
The process of claim 1 or 2 wherein the starch

is tapioea starch.

A hot-water dispersible heat-moisture treated
starch-surfactant product prepared according to the
process of claim 1 having a hot water dispersibility of
from 60% to 100%.

' The.heat-moisture treated'atarch-surfaetant
product of elaim 13 characterized as having'a hot water
dispersibility at or near 100%

The starch-surfactant product of claim 13
wherein the starch is potato.

The.starch-surfactant product of claim 13
wherein the starch is corn.

.~ The starch-surfactant product of c¢laim 13
wherein the starch is tapioca starch and the product is

‘further characterized as having'a relative pasting

temperature above 80°C.

A process for preparing a hot-water dispersible
tapioca starch product comprising heat treating a semi-
moist starch-surfactant blend containing from 20% to
35% by weight water with at least 0.5% by starch weight
of a monoglyceride surfactant at a temperature from
60°C. to 90°C. for 3 to 16 hours to produce a starch-
surfactant product haVing a hot-water dispersibility at
or near 100% and a relative pastlng temperature above

80°c.



19.

20.

21.

22.

23.

24,

25.

26.
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The'acid_stable starch product produced by the
process of claim 2 and further characterized as having
an increase in viscosity dubing a 15 minute hold period
at 95°C.of from 20 to 500 Brabender Viscosity Units
when pasted in a high sugar acid system at 6% starch
solids and a Bostwick comnsistency of from 5 to 10 em/30
sec. o _ | _ _

The process of claim 2 wherein the starch is
tapioca. _ | _

The process of claim 2 wherein the acid stable
product has a freeze-thaw stability of at least 4
cycles.

_ The process of claim 21 wherein the freeze~thaw
stability is at least 8 cycles.

The acid stable starch product produced by the
process of claim 20 charscterized as having an increase
in viscosity during a 15 minute hold period at 95°C. of
from 20 to 500 Brabender Viscosity Units when pasted in

~a high sugar acid system at 6% starch solids and a

Bostwick consistency of from 5 to 10 em/30 sec. and as
having a freeze-thaw stability of at least 4 cycles.

'~ The acid stable starch product of claim 23
characterized as having a freezeethaw:stability.cf at
least 6 cycles.

The acid stable starch product of claim 24
further characterized as having an inecrease in
yiscosity.during a 15 minute period at 95°C. of from 20
to 500 Brabender Viscosity Units when pasted in a high
sugar acid system at 6% starch solids and a Bostwick
consistency of less than 8.5 cm/30 sec.

The acid stable product of claim 25 further
characterized as having a freeze-thaw stability of 10
cycles and a Bostwick consistency of from 7.0 cm/30
sec.

\,
7

C



