-1- : 2153374 A Process for the Production of a Starch.
Dispersible in Boiling Water 1 - This invention relates to a process
for the production of a starch dispersible i'n boiling water by .heat

treat t in the presence of .water and an enulsifier and to a dis- ,persible
starc bt ai ned by this process. 5 The culinary use of starches of
cereals, tubers or other starchy materials as binder t hi ckeners,
parti cul arl y in the preparation 0of lszuces and so BSngf

This is because it is not easy to con- trol the gelatlnlzatlon rate and the
t hi ckeni ng power of 10 starches. When it is attenpted, for exanple, to
di sperse a starch either on its own or in adm xture with other ingredients
whi ch ar eAt Beaeesy fersthei Bpedustioh eofi o Stasich i Rigoesatbés i Bofinar Waterdi rect 'y into
boiling water whille stirring, it is not possible to avoid the formation of
clunps. 15 Vari ous processes have been proposed with a viewto

I nproving the dispersibility of starches in boiling water. One of these
processes conprises heat-treating the starch in the presence of water under
such ronditionmhlhatngehtiehinézatésntofatbeoeéascBoEStnaobdeductiaupiCal

Cainer 1 oit 2% 8E9EE,ATEBepETRLECIR bBRE 1 hOCHEREL 5P hEde SrRaPRRY€0 Lo
25% of waiterthe pregengksofpwsatebl anfnapaemidglifiteroangpke aréaSﬁent

Cond't'0”§e9§§ﬁléb§@a§§hrSbﬁkhﬁéhyb?eﬂﬁkg pyaésgswhlch a native potato
starch having 2 a noi sture conten 2%1s heated in a seal ed

contat ner for 128 ﬁPH&PéEYaPSFePF]5§Br§§e§o°ﬁeFaFﬂab§PaFPhPfﬁt?Sn of the
starch |nobneklsganahgrmbyealaen/aecaldaeeslyraad tnlbnauerkhe di spersion

wth are i ah f|n Vi Lty. |l n.another rocess, starch is
subjected$$o£¥§%¥8?igolnmé F%é?%ﬁ%¥°“uﬁﬁefagu8ﬁ 88§dF?FBﬁs ?ﬁat It does
noL reachoateenpéxéfmculaboveTEQSCianuecagseryStaslthtyadpcteases—

trol the gelatinization rate and the thickenlng power of

10 starches. When it is attempted, for example, to disperse
a starch either on its own or in admixture with other
ingredients which are themselves dispersible in boiling
water by pouring directly into boiling water while stirring,
it is not possible to avoid the formation of clumps.
15 'Varidus processes have been proposed with a view to
improving the dispersibility of starches in boiling water.
One of these processes comprises heatQtreating the starch
in the presence of water under such conditions that gel-
atinization of the starch is avoided. Typical conditions
20 which have been described include heating in a sealed con-
O tainer for 2 to 3 h at 90 to 120°C in the presence of
approximately 20 to 25% of water. It is also possible in
particular to apply treatment conditions described as
relatively gentle, under which a native potato starch having
25 a moisture content of 19.2% is heated in a sealed container
for 115 minutes at 103°C so as to retard gelatinization of |
the starch in boiling water by a few seconds only and to
leave the diépersion with a relatively high final viscosity.
In another known process, starch is subjected to micro-
30 wave treatment under such conditions that it does not reach
a'temperatu:e above 100°C and its crystallinity decreases

en difficult. €



-2- 1 -by at least 50% w t hout the starch gel atini zi ng. The starch may be
noi stened i n such a way that it has a noisture content of, for exanple,
f¥om 25 to 50% and the treatment may last from20 s to 15 mns. ‘Howeveke, .-
t he dlsper3|b|I|ty 5 in boiling water of the starch thus treated barela
exceeds 50%in the majority of cases. Another known process conprises

heq} treating starch in the presence of water and an enul sifier under suc
con- ditions that the starch forns a cenplex with the emulsifier 10 w thout
gelﬁfl ni zing. The conditions described are very simlar to the typical

condi tions nmentioned above in reference to heat treatnent in the presence
of water wi tth, by atidieash, S¢hevpthawncthefstarchoaalatizdrisig.an The -

emul sifier. Thes&é?éﬁ”ﬁ&{r b RS SEOMM {0 é?é&?rél'wA}PLEt?at J.tThﬁ'ast aloiskure
ment is preferably carried out in a seal ed contai ner, hi s pr ocess

appears to be paPRFeRFaPfy 5oF (¥R ERH ot qh@%lﬁ’@cttbtﬁ e tHeddent
hnvent | OBI i's to;éxayoyade frm oz@ss €orLs Eﬁirﬁﬁﬁdud:jdmeﬁ aehed an@persibuity
i spersible.in boi wat er ol ri,e e

20 whi ch gi Ves ﬂ)ﬁr{’ ’é?lva‘é?)ﬁdogesu?t%%\f% B a?% taerc{(j:‘t?aeglrpt hréll%%%n
the process accBhbP#i by thethajpriteneficasesion is character| zed in that a
mxture of starch, aﬂnseuiaélihs&nf?%@%gt%ﬂgr @éthaﬁéﬁmx@c'&amh

nonoester in a quant | ty of from1l wel g fatt Yy acl d ‘nonoest er,
25 based on t heifir theepgaseneet pk ‘s%'a%ham&r@vm%afsl%émeerdﬁwhsm-

way that the waperiefast eﬁatot':héhetarwmuwnﬁaémajr&anﬁne;bawmru@ et sIF%0elry
wei ght and 'fb t ha '

E the m xt | S_heat - reated fo at 90 to
[err] to obtain¥i B?&gcﬁeg? hﬂ%%hnﬁs to 53059919%ﬁ%ﬂﬁné&iﬁﬁgqégnﬁﬁ%|Wﬁfy
wat er. 30 The ssamé¢hauséd theptgpecablgomiaimstmmﬂ:ﬁ.oned reoveedm f ound
that a conplexi bgebeyfbeOto! HeapMikoztndy: M i %&mg&#rﬁeé} Wi&n,

granules of native starch anounting to between out 50 and 100% of the
in addltlon, the presence of at least .25% of an emulsifier.

' The treatment times amount to several hours. The treat-
15 ment is preferably carried out in a _sealéd container. This
process appears to be particularly suitable fgr tapioca.
'The object of the present invention is to provide-a
process for the production of a starch dispersible in
boiling water which can be carried out in a few minutes and
20 which gives-particuiarly good results with potato starch.
To this end, the process according to the present
invention is characterized in that a mixture of starch, an
emulsifier containing at least one fatty acid monoester in
a quéntity of from 1 to 5% by weight of fatty acid monoester,
25 based on the dry weight of the starch, and water is prepared
in such a way that the watér content of the mixture amounts
to between 20 and 30% by weight and in that the mixture is
héat—treated for 1 to 20 mins at 90 to 120°C to obtain a
starch of which 95 to 100% is dispersible in boiling water.
30 The starch used is preferably potato starch.
it has been found that a complexing level of the
amylose by fatty acid monoesters in the granules of native
starch amounting to between about 50 and 100% of the
. maximum possible Lével can be obtained in a few minutes or
35 1less by heat-treating the starch af a temperature of 90°C



maxi mum possi bl e | evel can be obtained in a few minutes or 35 Iess by
heat-treating the starch at a tenperature of 900C -3- 1 or hidher in
t he~presence of a sufficient quantity of fatty acid nonoester, and an
‘adefdat e quantity of water. The starch dispersible in boiling water

Rhhed by the process according to the invention nmay be characterized 5
He fact that it has a gel atinization tenperature above [err] and an _
i ncreasing or constant Brabendem uiscosity in aqueous dispersion at [errLJg
Preferably, it has a Brabender viscosity in the formof a 6% by weight
aqueous dispersion of from 150 to 350 Brabender units (BU) after 5 mnutes
at 95C. okOhigher lif the p@esenbeobftaesumfea&eﬁn qhaﬁtgeyabfnfaatyon

tenperatur .|s t t 6%.b. Lght' aqueous di spersion’
of star &fi* Sr1'%]"3E§1ra(§'§e é \?l%scgg ﬁ g? ﬁﬁ\é%f "t he beginning of an
anylogran1re@beds&awchhdasaeabébderianpbagiaghwatér obtaihedi byconveni ent
at this fuinet e <60 aleo?dlinghab 2Re2THlALERBN! AL CBEeé?EPScFSi‘?LQB”E”t of

t he vi scosi an aqueous suspensi on or SI sper gl on O aceous materi al
as & fuldt |taﬁ= Sﬁctterfﬂbéltatl&r 8agnpa sﬁéa&éwsétépnatsmegraﬁueenﬁbﬁws. ng a

wel | defgigred alaaatalnnqna&eas,maob@ eonBkane aBQaBeQdeﬁoehsagsDHiﬁ‘sfn Buri ng
the heatin hase, the  tefper gqre of th g ersi on |nﬁ g | i nearly-
from ab&@" £3speEsirn, aFag & 1. géF YDuFFnBth@ pBPRG®Phase,

t he tenpdsabsitey dnheheé FordSE A B%)by@g'ttcnﬁﬁmdmsﬁasmn ff -fxaxg t he cooling
Phase. 1% SRS EaBohiie oLl 180 (BAbLr28 hinhfigsSharbhag val ue at @

rate of Re drspersron is
subjléct ed t o Imedignicoaitesxt Pﬁ|ﬁ§euﬁaﬁﬁnﬁﬂﬁéd @bﬁdgﬁﬂéﬁénkﬁéﬁﬁovo t he

expert. tem'ﬁer'astutrlée isC et %@ﬁ%e@:fath'% diespBiehor 6@ By WeigHEwhi ch is taken

as the Crlterlog f viscosity N
agqueous dispersion of k_;

s%grcﬁhgeaches ‘a Brabender v1scosity
.0of 20 BU at the beginning of an amylogram recorded with a
Brabender amylograph. '

15 It is convenient at this juncture to recall that an
-amylogram indicates the development of the viscosity of an
aqueous suspension or dispersion of amylaceous material as
a function of temperature in the course of a program com~
prising a-well defined heating phase, holding phase and

20 cooling phase. During the heating phase, the temperature
of the dispersion is increased linearly from about 20°C to
95°C at a rate of 1.5°C/min. ‘During the holding phase,
the temperature is held at 95°C for 20 to 30 minutes. Dur-
ing the cooling phase, the temperature is returned linearly

25 +to the starting value at a rate of 1.5°C/min. 'In the AU
course of this program, the dispersion is subjected to
mechenioal'stirring under fixed conditions known to the
~expert. ‘It is the resistance of the dispersion to stirring
~which is taken as the criterion of viscosity and which is

30 expressed in specific units known as Brabender units
'symbolized by the letters BU. _ o

Similarly, in the context of the invention, such an
expression as "the Brabender viscosity after 5 mins at
'95°C" is to be interpreted as meaning -'f"He'viscosify'. of a :

35 dispersion shown on its aww\ogranroftef the first five
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30 expressed in specific units known as Brabender units synbolized by the
letters BU Simlarly, in the context of the invention, such an expression
as "the Brabender viscosity after 5 mins at [err] is to be interpreted ag
meani ng the viscosity of -a 35" dispersion shown on its amyl ogram after tke
first five -4- 1 hol ding minutes at [err]. Finally, the dlsper5|blllty
of the starch in boiling water is determ ned by.a standard test .conprising
podring 6 g of starch into 200 nl of bo#l#ng water, stirring gently 5 for
15 ¥with a spoon and, after standing for 30 s, paSS|ng'the di sper si on

t hrough a 0. 85 mm nmesh si eve. The clunps retained are oven-dried for 5 h at
120C and thén wdcdddag mpsugespatsPb’City expressed in percent is equal to

the difference betweegnhhe Weltalat d@.Ep&bslsi@iEf bestré %&éﬁ%&%&ﬁﬂt& of
the starch retained divide 6% t he wei e starch tested and

mul tiplied by oN&tREndsedete 1839r9¥n§ 8tandaEd pke b sSOBRELY HRH PV i1

invention, it i$ possi bltarth uaeoaBQOF?areh Bélﬂbh@Bwib@?geéﬁitﬂﬂﬂﬁlgéﬂhly
t enper at ur e .and .t he egl shapce Lg I,Ng e_capa of .15 i ng . .
i ncreased b th§°%rdée§swé go?d PoaPﬂé Pﬁ%@ﬁtfgﬁnéﬁn%u%%rafﬁkﬁﬂt?ﬁﬁs¥4?nn
95 to 100% of t lthesddsplrsdodi shrpegbi bl @ 85nrboesh rsevert erThe Foump® starch
i s particularl yr%watla%earémogntaeie@kakfseﬁs \fﬂgifa & 043 CONMY S¥ERgHid N

anyl ose, 20 those consistin cont al ni_n acl d nonoester” are
suitabl e for usé&bhendifeegse 6##F§n§xPﬁGP§§@eHn PeF?e?ﬁeiiwﬁﬂ%ﬂ¥|%9 the ysed

in a quantity Ofdl|f6&5:eh|&%nb&%vbén%h@hiveﬁlﬁhtabfYtﬁélQtﬂﬁé‘l@eﬁéﬂed Rerfc e
el AT Bl BEOREE ehabeTEoRatond A0 GRTTLR e e FhE 5P B
- starch tested and multiplied by one hundred.
_ For carrying out the process according to the invention,
\_2 i it is possible to use any starch of which the gelatinization
' temperature and the resistance to swellihg are capable of
15 being increased by the process according to the invention
- in such a way that from 95 to 100% of the starch is dis-
persible in boiling water. Potato starch is particularly
suitable. . ' o
Among the emulsifiers which form complexes with amylose,
.20 those consisting of or containing a fatty acid monoester are
suitable for use in the proportions 1nd1cated If the
emulsifier is used in a quantity of less than 1% by weight
of fatty acid monoester, based on the dry weight of the
- starch, the amYlose is not complexed to an adequate level.
25 On the other hand, there is no need to use the emulsifier
~in a quantity of more than 5% of fatty acid MOnoester, based
on the dry weight of the starch, because a maximal complex-
ing level can be obtained.withismailer quantities. |
Preferred fatty acid monoesters include mono- or poly-
30'_aicohols of the glycerol type and derivatives thereof,
propylene glycol, sorbitan, lactylate and carbohydrates mono-
esterified with fatty acids. Particularly conclusive
results may be obtained in particular with distilled mono-
glycerides of vegetable origin, glycerol monostearate and
35 monopalmitate of anlmal origin, stearoyl- -2- -lactylate and’



in a quantity of nore than 5% of fatty acid nonoester

melght

acl ds.

propyl ene glycol nonostearate. The water nmay be added to the mxture in

based on t:he dry

of the starch, because a maxi mal conplex- ing |evel can be obtained
Wi mal l er quantities. Preferred fatty acid nonoesters incl.ude nono- or

o] 30 al cohols of the glycerol type and derivatives thereof, propylene

g\.'ﬂ sorbitan, |actylate and carbohydrates nono- esterified with fatty
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Partlcularly conclusive results may be obtained in parti cul ar mnth
distilled nono- glycerides of-vegetable origin, glycerol nonostearate and/
35 nonopal mtate of aninmal origin, stearoyl-2-lactylate and - 5-

such a grepvilepet Jaycelemgaostegyatent of the nmixture anounts to between 2_0.
and 30% by Waihghiater! tnalyese Waldek tp aHdedixkleeSin 8Qkhoge is not

sufficiently conplexed by the-emulsifier. If nore water Is added, the :
A ant idan dba to Fhﬁeﬁﬁﬁeit°P§§§Ptp8FtF?eggﬂéFPﬁPzéﬂ°u¢GspF€pare t he
m xt ur ebet&weeemloslafnldeeombyb&eﬂ@em xed I\ﬂ ubsanQI&&rvesshaaéangtnet h all

t of th tit t d d t
ontent APAERS 18 TAter A4 BT HoaPRa P58 BimbbPattRBb08- ho mel i ng
poi nt oﬂftmsnanMaﬂaﬁ dis. addede rhemstatrkebs isoinedangdrt b€ bedmgnakg water,

starch

I f any,

The nlxture t

ﬁg%tﬁié tg%%ihﬁegge starch with vigorous stirring. 15

"co Iexed the emulsifie at treatnent is t 20 at
B s WAt AGE S0t OBt e Getnan ot o e ContRRERELER Ebe;
danger mhﬂ@m Mm@ sabeemadieatad Ity @eltzmpera¢dre above the melting '

15

point of the emulsifier. The premix thus formed and the
remaihing water, lf any, may then be added to the starch
with vigorous stirrlng.

'The mixture then has to be heat-treated for 1 to 20
mins. at a temperature of 90 to 120°C. ' If the heat treat-

_ﬁent.is carried out at a temperature below 90°C or forflesé

20

25

than 1 min., the amylose will not be sufficiently complexed
by the emulsifier. If the heat treatment is carried out
at a temperature above :120°C or for more than 20 mins., the
starch is in danger of being at least partly gelatlnlzed.

: The heat treatment may be carried out in any way which
ensures sufficiently rapid and homogeneous transfer of the
heat to the above-mentioned mixture. The heat treatment
may be carried out in particular in a sealed container, taking

care to preheat the container and to agitate the mixture in the

30

container. In this embodiment, a mixture containing from
20 to 25% of ‘water is preferably prepared and the treatment
is carrled out for 5 to 20 minutes.

The heat treatment may also be carried out with micro-
waves selecting, for example, radiation of such power
that the temperature of the mixture is rapidly brought to

~around 100°C without the water in the mixture being evapor-

33

ated too rapidly. In this embodiment, a mixture contaimring
from 25 to 30% by weight of water is preferably prepared

at-treated for 1 to 20 mins. at a tenperature
of 90 to [er /TP PrepRughdhigeBixtuEsy- thenemid sdfiereagubeaprant&afer at ure

bel ow [eﬁrdh Qi te@s iv@S & tifkai ny mirth, atlﬁeo%nth%eo\fﬂ hhenqhaheleyf beciently

or



The heat treatment may be carried out in any way which ensures sufficiently
rapi d and ‘honmogeneous transfer of the heat to the above-menti oned m xtureg
Fhe heat treatnment 25 may be carried out in particular in a sealed \
container, taking care to preheat the container and to agitate the mx
in the container. In this enbodinent, a m xture containing from20 to 259
of water is preferably prepared and the treatnent is carried out for 5to
207 nutes. 30 The heat treatment gay al so be-carried out with nicro-
- wav®s selecting, for exanple, radiation of such power that the tenperature
‘of the mixture is rapidly brought to around [err] without the water in the
m xture being ewyPrthedlta@atd@ntalsdedrrielnotiii soenDOdbrrsrmn@t@éxt UTloe

0,
o " And ¢ he TSR HRG EkARRaInGY; opb 259, hEgBRF 6p cbedv BRE PR Sk
thus treated mawavet camrth lar damnen .| eaditnpay thenobewaversety grovndnel .
It may then be %ﬁﬁ.%@%%dg@q %qg g&ggq gand finely ground. 5 The heat
ut '

treat ment nma also e carrie ext rusi on. This enbodi nent is

particul arl ¥ proni si fipepjhedty tﬁ;@a(tﬂ\emtsmé\i?rrﬁllﬁél bg. carphed ayhihy extrusion.
subsequent gr.i neipig sah%‘almta%a@ta&&%u&lahbepebaygﬁﬁq byNvoeees abs aEser
the m xture has been heat-treated under conditiQ a}descglbed above,

it may be drledsﬁqﬁ'ﬁﬁhﬁﬁﬂea|Q?qFa€§318F ?HLﬁSﬁuﬁpF gEﬁP ngj 5ePRsTal
wat er content i sadwelnisgkdifs 130 biehpiroviidedi.spersi bl e starch thus obt ai ned

shows good keeping qgl Iddissoand 0990, thaMnsARSE! LS8 blleh/eatOr el Lihe:

grains, 15 connedtion, hat a speci
gr anul onet ryL0. ddé?ﬁ mndidu@n@nyleﬁcgfrilbﬁldcéhpvéf:f a&t méﬁ' breduicfer £Pbi exagple

properties of thg iRy IPli% hot air, until its residual water content is
- ‘below 10%, so that the dispersible starch thus obtained

N shows good keeping qualities and good flow properties in
"-the form of fine grains. | '

15 In this connection, it may be EEnﬁonedthaf
a specific granulometry does not have any significant
effect = on the dispersibility properties of the dispersible
starch, except that excessively large aggregates or excess-
ively coarse fragments are in danger of taking too much

20 time to dissolve in the boiling water.  In cases where the .
dispersible starch is intended to be used in combination
with other ingredients which are themselves dispersible in
boiling water, it is preferred to select a fine granulometry,
more particularly comprising grain sizes below 0.5 mm, in

25 order to be able for example to prepare granulates with a
mixture of all the'ingfedients. ' _

The dispersible starch obtained by the process accord-

ing to the invention may be characterized more precisely
by various factors mentioned in the foregoing which are

30 responsible for its 95 to 100% dispersibility in boiling
water. The first factor is that it has a gelatinization
temperature above 80°C, i.e. a gelatinization temperature
distinctly higher than that of native starches which thus
has a marked effect in retarding gelatinization. The

35 second factor is that the dispersible“starch_according to



starch, except that excessively |large aggregates or excess- ively. coarse =
fragnents are in danger of taking too much 20 tinme to dissolve inthe

g wat er. In cases where the dispersible starch is intended to be

N conbi nation with other ingredients which are-thensel ves di spersible
:1ing water, it is preferred to select a fine granulonetry, nore
particularly conprising grain sizes below 0.5 mm in 25 order to be able
for exanple to prepare granulates mith a mxture of all the ingredients.x)*'
The di spersible starch obtained by the process accord- ing to the invention
may_be characterized nore precisely by various factors nentioned in the
for%goin@ewﬁmwhn$ﬂ9n3®asre@pdnskbbeihsrOrtsogstaotlaﬁabdhdpersibiIity in

boi |i ng WRlRlsity 1R€ aljukdlsf aqfs%rgiohhaﬁ; bk °pas jag0el gt aaéﬁahben
tenperature above-[err i.e. agelatinization tenperature distinctly

hi gher SHEY ehBrabendst peaki STchdd RvheR Wﬁﬁ§sha§tae§§FE§HVBiYect in

ret arﬂl ﬂg.tgx%gﬁfnld%l m&:memucalgmlaﬁm?e%ndstachﬁa g st H&hnhmésddapfrsj[ bl e
C aCCGordl n e.l nventli on n I,NCrea Nnst an
o opona I Hrad Beity, afssle naVine sRo118n AlriRY §RYatlntkakRoRy s how a
Brabendertmeaﬁ dactor dishehawortde, sithrehf eccordipgwtbhshendaveethani cal
stirring &ﬁ Ihr[?.%re ]ﬁ W Hehded 1Y %%1@9 dgtfaf'}%\ RYpStoe38p! ¥yahheknlavi ng

swol | en” G atinization. ctor is that the starch accordlng
to the if®F@NG ﬁ @éybwaW@MShBréS@#Q@ﬁ #iispessipnopitesnP19énusesso BU in

the forpofgse 6% byrnse Q'Jetan%qlt?ﬁlts 1@55Rﬁ&%k@ﬂ1ﬁf;t gbwérrmauxue% at [err]
Th| rreans th%[ its thi ckenin

proportlﬁﬁé hieMatg B SW@F &P“ngglf@esfgﬁgﬁgglﬁﬁpP8§§§d°gy the .
hei ght ofattivel 1stBnrathesdexppresised bihithev hedgbitt pfr #hged roBrabéntier350 BU i s

mentiongd fere %3 Riefd18Y FaAgRobeCaBRULBORY of BBYSs mehRYBHEE:

here as a preferred and not compulsory range. = However,

_ if the viscosity is much beyond 350 BU, the starch granules
15 are in danger of beginning to gelatinize during the heat
~ treatment with the possible appearance of agglutination
problems. Similarly, if the viscosity is much below 150
BU, there is a danger that the granules will not swell
_ properly and that the dispersien will have a texture which
20 jg not only too fluid, but also sandy. '

The starch according to the invention 95 to 100% dis-
persible in boiling;ﬁater.is intended to be used either on
its own or in combination with other dry or dehydrated
ingredients.themselves dispersible in boiling water as a

25 binder or thickeder in the preparation of culinary
products, particularly in the preparation of sauces and
soups.

The 1nvention is illustrated by the following: Examples,
in which, the gelatinization temperature (°C), the Brabender

30 vyiscosity after 5 mins. at 95°C (BU) and dispersibility in
boiling weteri(%)_are defined and determined as indicated
in the foregoing.ie The percentages are by weight, unless
etherwise_indicated,

35
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if. the viscagsity is much beyond 350 BU, the starch granules 15 are in
danger of :beginning to gelatinize. during the heat treatnent with the
possi bl e appearance of aggl utination problens. Simlarly, if the SR

viscosity is nuch below 150 BU, there is a danger that the granules w \
not swell properly and that the dispersion will have a texture which 24&39
I S not onIy too fluid, but also sandy. The starch according to the

i nyention 95 to 100% di s- persible in_ ﬁlling water -is intended to be used
ei t¥ér on its own or in conbination with other dry or dehydrated

i ngredi ents thensel ves dispersible in boiling water as a 25  binder or
thickener imn thexameparation of culinary products, particularly in the

preparation of Sauceg and he invention is illustrated b
ol ovi ng_Exampt o5 MACRRi LA BRBSGeEa: MAEDLE | BRCREApRFSEER oF O St
Br abender 30 wbmme&buylahEQErS n1A5prem13epr¢péEka wmdeﬂlb@@tsftoM|w§tem

boiling water (9 | n d t I n
The percent ages Bl (85 erane, IGfipHELeEH, CFF, Be| RELEERE (odde | dfatLLRERI N
EXAMPLE 1 Wt er mpgoadd@erﬂdeﬁapﬁvﬁepgtabbes@atqhn»nla sab$e addedy cithe

mxer. A pr emrésgtegmbadquaﬁ%&t*ﬂeet af:éoehr@afate&dsé athyt aehd HDPQeSd ers,

in the present case distil nonogl yceri des of.vegetable origin, is
al so added. Th&husspserrredqghast At Fasexrr eorkeR bl Af eti2 ¥ 2R M FORREL SR ur e

thus prepared hag af&aerycagtianhoabed2¥randbassdr baeshd%Uof weidlyt asf cthe
nonoest ers, base on the dry weight of the starch. 10 20 g of this
m xture are |ntF d into a cylindrical

20 g of this mixture are introduced into a cyllndrical

container of stainless steel (useable volume 39 cm ) pre-
o heated to 90°C. The container is then hermetically sealed
N~ " and immersed in a heating bath having a temperature of 90°C.
The container is left immersed in the bath with agitation
15 for 20 minutes. ‘It is then withdrawn from the bath, left
to cool with agitation to ambient temperature and opened.
The diéperéible.starch thus obtained has a dispersibil-
ity in boiling water of 95 to 100%. 1In the form of a 6%
agueous dispersién, it has a gelatinization temperature of
20 85°C and a Brabender viscosity after 5 mins. at 95°C of
- 310 BU. Its Brabender viscosity increases from 270 to-
310 BU during the first 5 minutes at 95°C, after which it
undergoes hardly any further increase and remains substant-
. "ially constant during the next 15 minutes at 95°C.
25 _
' COMPARISON EXAMPLE
For'gomparison,'a'6%.aqueous disperéion of the native

potato starch used in Example 1 is prepared and examined
using a Brabender'amylograph. '~ The results show that this
30 starch has a gelatinization temperature of 65.0°C. 1Its
Brabender viscosity reaches a maximum value of 600 BU when _
‘the temperature reaches 95°C. Its viscosity then decreases
distinctly and regularly during the holding phase at 95°C.
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3 container of stainless steel (useable volunme 39 cm) pre- heated to
[err]. The container is then hernetically sealed and imersed in‘a

hegyfAYy, bath having a tenperature of [err] The container is lLeft inmmersed 4
i nfy bath with agitation 15 for 20 mnutes.: " It is then withdrawn from
theBafh, left to cool with agitation to anbient tenperature and opened.
The di spersible starch thus obtained has a dispersibil- ity in boiling
wat er of 95 to 100% In the_fgrmof a 6% aqueous dispersion, it has a
gel atinization tenperature of 20 [err] and a Brabender viscosity after 5
mns. at 95C of 310 BU. Its Brabender viscosity increases from270 to 310
BU duri peaibeE§i pst § mnutes at [err], after which it undergoes hardly any
further Tncrease and r i NS _substan i all ns{ant dur he next 15
mnutes at [EPt} owiggcfﬁg %fﬁg EFFB?Zﬂogﬂ ge iﬁgﬁ
di sper shawing vbelaaslwatpntabntehaschndsednta;ﬁin@pwerious @ﬁ&@ﬂ¥6d and
exani ne Ln _ . esult t is 30
starch 3 gf §F£%§ g?énﬁgééggﬁgggrEXngféég]gﬁlﬁ%éggﬁﬁé d%r @ISCOSIty
reaehesoa nhguan1vangbtobf699eBaamﬁéﬁ potatenpbanchs careapherafedr| . Its.
Vi sCOS| hXat H@atd@féseéasiﬁl gt 589&&& é'Bﬁ‘téfSéli-afJ:i‘ éyffaeeﬁhetmgl ng phase
at 95C. | om ng t procedure described in
Exanple(I) ﬁFX§6ﬁ§§rﬁ§§|ﬁ@mPQFPBH§e§aﬂE} conTEﬁtEr%ﬂﬂréﬁ%?%lﬁ?%g various -
ann;- Hﬁtgﬁﬁﬁfa?dtﬁheaQéﬂaEEﬁQeatﬁbﬁ C¥ppesacdresd peqspntan@ﬁsed 3) ond
the dry_we of _the native ar.c are_prepar an at-treate
i a suBFBReRAREaYharoP st LEF  FBbenBusbRacdr B B EERPAAELR™S mERL ]
10 at 95°C (2: 5 mins., 95° C) of the dlsper51ble starches
. thus prepared are shown in Table 1 below in which the _
particulars of Example 1 are also recalled: - _ i_)
. Example Mixture | Heat treatment Dispersible starch
15 No. - water mono- | T t - Tgel 12 (5 mins. ;
: % esters | °C mins. °c 95°C)
% . BU
1 22 3 | 90| 20 85 . 310
2 20 5 110 10 81 . 330
20 3 22 5 110 10 88 330
4 | 22 5 |110] 15 91 160
5 25 3 |10 10 95 - 210
6 22 '3 {130 5 .| 88 300
25 o . | . v/

All the dispersible starches thus prepared show a
dispersibility in boiling water of from 95 to 100%. 1In the
form of 6% aqueous dispersions, their Brabender viscosity
at 95°C cdﬁﬁinues to increase for. the first few minutes,

30 readhing after 5 minutes a value.which_remains subStantially
constant for the remainder of the holding phase at 95°C.
During the coolihg phase following the holding phase, they
again dhdergo a regular_increase in viscosity.

EXAMPLES 7-9 _ _
35 Mixtures having various water contents and containinq




(t) at- different tenperatures (T). The preparation con- ditions and the
gel atinization tenperatures (Tgel) and Brabender viscosities (6% aqueous.
di spersion) after 5 nmins. 10 at [err] (2; 5 mins., 95C) of the dispers; e;;
starches thus prepared are shown in Table 1 below in which the parti cul

L lZS

of Exanple 1 are also recalled: Exanple M xture Heat Treat nent

Di spensi ble starch No. 15 wat er nono- T t Tgel

(5imns.; % esters [err] -mns. [e@r] : 95C) %

BUT 22 3 9 20 - 1%sT 310 2 20 5
- 110 10 81 330 20 3 22 5 110 10

25 3 Dpferiogy daneityed of Fkey g4 monoestprs exprgsiingh s,

5 88, basegdoon 2the dry Hee ighp 9% the mativcheotahes srtepmhed agieow a

di spersibility ppepRitdNin A& s&he WM £ d&sdOWba i BMAY T @had%
aqueous di spersjons, . their_Brabender- vi scosLﬁt at %err] cont'inues to .
increase for th e?FrEFe?Eﬁﬁrﬁ+ﬁﬁeﬂﬁcﬁﬁfq¥§ﬁ:'3%;@* fgrentitimess &val ue

whi ch remai Bs substanoi shiy eodst280 ¢ af theniettrendare @fut @ Rolpdiate phase
at [err]. Durir ol i hase,_ f ' t hal di phase, they again
undergo a reguln‘glrd'lgﬁc%%a %ag‘?en&)v%c%srﬂ%/g%&% %@vg’gg a tﬂ%?é‘g
havi ng vari ous @&t 220€¢oWtaht 243hdMEDNt ai fider thesel Condi tismmisouthgudempeires

of fatty acid nppeestSf StRE N L2EEre | M1 s RASSH Qb idl§ o 10RI“¢hbn@fl SitaGs
native potato starch, are prepared in the safe way as described I n Exafple
1 and at 100°C throughout the treatment. ' '
10 The treated mixture is then left to cool in air and
ground into particles smaller than 0.5 mm in size.

The preparation conditions and also the gelatinization

temperatures (Tgel) and the Brabender viscosities after 5
mins. at 95°C (m; 5 mins, 95°C) in 6% aqueous dispersion
15 of the dispersible starches thus prepared are shown in the
foliowing Table: .
Example | Mixture Treatment Dispersible starch
No.. water | mono- L 100°C | mge1 | (5 mins;
20 % | glycerides mins. °C 95°C)"
¥ | BU
7 25 2 - 2.5 81 330
25 ‘5 4 : 83 300
9 27 5 2.5 83 350
i 25

All the dispersible starches thus prepared show a dis-
persibility in boiling water of from 95 to 100%. In the
form of 6% aqueous dispersions, their Brabender viscosity

30 at 95°C behaves in the same way as that of the dispersible
starches Qf Examples 1 to 6.

COMPARISON EXAMPLES
Two mixtures each containing 25% of water but only

35 0.2% and 0.8%, respectively, of fatty acid monoesters, based



heat treated wth mcrowaves for different times (t). 5 To.this énd,
ZSQ-g.of a mxture are put on a plate which is placed in a m crowavé oven
3 a power output of 1200 Wat 2450 MHz. Under these conditions,

Cehper- ature of the mixture rises very rapidly to [err] and stays at
throughout the treatment. 10 The treated m xture is then left

to cool in air and ground into particles smaller than 0.5 mmin size. The
preparation conditions and al so. tfe gelatinization tenperatures (Tgel) an%¢
t he Brabender viscosities after” hs. at [err] ([err]; 5 mins, 95C) in 6%
aqueous dispersion 15 of the drspersible starches t hus prepared are shown

|n tfe ﬁ§|kﬂ@ %9 @QE%htEé§”Qh% nukibgrgo to FtarchTrSQE”BQEParghSperS'ble

Tgel in theesameswayngs g@scribed in Examplegﬂycerrdes m ns.

[err] rdie’sle) t#b mixtures are heat-treated by miBlowaves £4rP 2
2.5 81 330, 8 25 5 4 83 300
9 - 275 minutgs in the sagegway as ggscribed 38oEsamalest fictyj spersibl e
starsheg thU&h&rQﬁar@do@h@Wsaodw%1nﬁar3hbwlatuispebeibtmgtyﬁtﬁr of from 95
to 100% l.n the faor 10 %, Ng.nat h gr vi scosity
30 at ?E?#lnﬁéﬁ &S Fﬁ hé sg%§%%§§ ggégﬁg ngﬁé Pgﬁer |bF gtarches of
Exanpl exemotel§. aPBvRARKSOS*EXAVPLES Two mi xtures each contai ning 25% of

. water but only 35 0.2% and 0.8%. respectively, of fatty acid nonoesters,

based _ on the dry weight of the native potato starch are prepared in the
sane WaEXRMPEES A0 hed in Exanple 1.
10 .= A premix is prepared from water at 95°C and an emulsi-

fier containing glycerol monostearate, distearate, mono-

‘palmitate and dipalmitate of animal origin and having a : k_j

monoester content of 40%. .
_Native=p6tato starch is introduced into a cutter mill

15 and the'premix cooled to 70°C is poured onto the starch
while stirring. The respective quantities of starch, water
and emulsifier are calculated so that the mixture thus
prepared has a water content of 26% and contains 1.4% of
monoesters, based on the dry weight of the starch.

20 - The mixture is introduced into boat-shaped containers
of polytetrafluoroethylene in a quantity of 90 g per con-
tainer. . The containers are placed on a conveyor belt which
passes through a microwave oven huv;ng a power output of
3.5 kW at 2450 MHz. The belt thus conveys 15.6 kg/h of

25 mixture in containers through the o v e n, the containers o
remaining in the o v e n for 210 s. The temperature of the
mixture rises very rapidly to 100°C in the o v'e n and stays
at 100°C throughout the passage of the containers, i.e.
-throughout the heat Ereatment. '

30 - . The mixture thus treated is left to cool to ambient
temperature. It is coarsely ground into particles'a few
mm in size and then dried in hot air until its residual
water content is approximately 10%. It is then finely
ground into particles smaller than 0.5 mm in size.

35 The dispersible starch thus prepared has a dispersibility



These ‘two nixtdres are heat-treated by mcrowaves for 2.5 mnutes in the

same way as described in Exanples 7 to 5 9. The two products obtain-%z;}
Show a di spersihility-in boiling water which, although exceeding 50% §0¢e

not even renptely approach 95% EXAVPLE 10 10 A premix is prepared
fromwater at [err] and an enulsi- fier containing glycerol nonostearate,
di stearate, nono- palmtate and dipalmtate of animal origin-and having a
nonoest er content of 40% Native pot aLo p$tarch is introduced into a cutter
m 1Y 15 and the prem x cooled to 70C is poured onto the starch while
stirring. The respective quantities of starch, water. and emulsifier are

calcul ated go tRhat 1bbe.m XIHFEhéhﬂénﬂr@@aéed% h&@u@owtd&isp‘aﬁm qft Zﬁ% and
contains 1.4% of nonoest basgd on’ the dr% w§+q£ ﬁf ﬁg é: -
The mixture is PnBP&AGLE z?th“b SPPERAPRES cBh r%P fa tra ex Vibco
pol yt et raf | uor ostiltyl afieeirnSamgjnant aty9®fC96£f g3 p@rBEon- Ttes rRarabendihe

contai ners are pl y e r

oven” having 919E8E10Y, BRA0LEY 3h PG aiis P 2 “End GiOH RS (TGN
conveys 15 kg/sltamchgs ﬁxﬁﬂa@piﬁ%bnt@u heduring othg hekding rhase tafe 95°C.
containers remaining in the o v e n for 210 s. The tenperature of 'the

m xture rises veré ragidly to [err] inthe ov e n and stays at [err]

t hr oughout the the containers, i.e. throughout the heat
treatnent. 30 Ahaigpetgiblehssarchal edpreparéd 1w tio®|sdnte avdy e

temperature. i J.5,603" SRI k. gh@yadibit 8, RaELT EhED fnd SATIL 12l & and

then dried in h esi ual con iI'S approxi mately
10% It |30t heateitngontgnsund RAke phet tenveyanabekt te¢a¥ries MnbG kailve.

35 The di speqgihl@estar eBnthyfePEeRALEHgRAENE 8v&Rcasd Dind (dontainers
. : remain in the oven for 220 s. _
N\ The dispersibie starch thus prépared has a dispersibil-.
ity in boiling water of 100%. In- the form of a 6% aqueous
15 dispersion, it has a gelatinization temperature.of 84°C
and a Brabender viscosity after 5Imiqs at 95°C of 280 BU.
Its Bfabender viscosity behaves in the same way as that of
the dispersible staiches of Examples 1 to 6 during the

holding phase at 95°C.



-12- 1 -of 100%  In the—formof a 6% aqueous dispersion, it has a
gel ni zation tenperature of [err] and a Brabender visco- sity after 5
m @at [ m; (“Imﬂm Its Brabender viscosity behaves in the sanme way e
as t ofm \ \mr - starches of Exanples 1 to 6 during.the

~hol di ng phasecatL[eFr] EXAMPLE 11 A di spersible starch is prepared in the
sanme way as described in Exanple 10, except that the m xture has a 10

wat er content of 29% the convayd? belt carries 10.6 kg/'h of mxture in

cont ai ners through the oven and the containers * remain in the oven for
220 s. _ggggéspersible starch thus prepared has a dispersibil- ity in :
boi l'i ng of 100% In the formof a 6% aqueous 15 - dispersion, it has

a gelatlnlzaA|pmobespefatutheoprpéucﬁlandoﬁ Brabandhrdispensibyeafter 5

mns at ;[e 2 t a t me way a
thaf of %héggﬁgg rggbg #aﬁgﬁgséggggﬁexhsggs%h nggég?ﬁlgf Qgtg?d I ng y .s
phase aﬁnﬁeﬁﬂ]eNU1Slfser CERPNBCIerlzﬂﬁpFBC§§§tférmﬂﬁéuﬁﬁoéﬁcﬁtéﬁcbf a

starch thEﬁhibhk@ekncbﬁtbhﬂﬂnéﬁhﬁrlbdsheahetES%E?EEELBntHSeB%€§enCG of
a_m xture of starch, an

water and an enul sifier, _char terg g E

ot i {RG: SCgRARER N Ok FEBRsl bR bapyyatPRt BRoEALEY PRLd BARNT! o of
from1l eete¥ bpasedgbh thef dryywatgbtnofiothesseéarchaseddonatbe dsy wei ght
of the 318peheqdd LBER! af GaB" @Hggngénwggg/bbeomnkhak the water content.

of the re amounts to g wel ght I'n that the
m xt ur eMigtuEgt apppated tPor fram 280ntaut 88%a Yawﬁéﬁﬁéraﬂérénotth to [err]

to obt aitReamskaueh &QOWbag-%5eaeea0@8&dlseerznbmhhhfegnaaoalIng wat er .
temperature of 90 to 120°C to obtaln a starch showing\SS to
100% dispersibility in boiling water. ! o
2. A process as clalmed 1n Clalm 1, characterlzed in that .\—/
the starch used is potato starch. .

3. A process as clalmed in Claim 1, characterized in that
a mixture having a water content of f:oﬁ 20 to 25% by weight
is prepared and the heat treatment'is carried out in a

“sealed container for 5 to 20 mins. | _

4. A process as élaimed in Claim 1, chsracterized in

that a'mixture.having a water content of from 25 to 30% by
weight is prepared and is heat tréated‘by microwaves for

1l to 5 mins.

5. A process as claimed in Claim 4, characterized in that,
after the heat treatment, the starch is coarsely ground,
dried and finely ground. o ‘
6. A process as claimed in Claim 1, characterized in that \?’
the mixture is heat-treated by extrusion. '

7. A starch dispersible in boiling water-obtained by the
process claimed in Claim 1, characterized in that itlhas a
gelatinization temperature above 80°C and an increasing or
constant Brabender viscosity in aqueous-disperSion at 95°C.
8. A dispersible starch as claimed in Claim 7, character=
ized in that, in the form of a 6% by weight aqueous dispe;-
sion, it has a Brabender viscosity of from 150 to 350
- Brabender units after 5 mins at 95 cC. ' )



d e *
"2 A process as clained in Caim1, characteri arch used
is potato " starch. 3. A process as clained in daimi,. characteri zed i@

that a mixture having a water content of from Zq’mmﬂwlmu r“g“l
prepared and the heat treat meht is carried out ner for

to 20 mns. 4. A process as clained in Claima1, *cHardctérized in that a
m xture having a water content of from25 to 30% by wei ght is prepared and
is Qeat treated by .nicrowaves for 1 to Hmdns. 5. A process as clained in
Claim4, characterized in that, after the heat treatnment, the starch is
coarsely ground, dried and fi ner ground. 6. A process as clained in
Claim 1, charac?eri Z2dispetmibldies taodhiras i diemdd txrnemadmby ext rusion. 7.
"A starch di sper r t byth roc | ai med_i.n.
Claim1, .char ac?%%&;ce | n t#] t§'jlstﬁa)lé)ge a c|q‘n| zatpoeéﬁl%t r & Yabbve’

[err] and an increasing or constant Brabender viscosity in aqueous

di spersion at [err]. 8. A dispersible starch as clained'in Caim?7,
character- ized in that, in the formof a 6% by wei ght aqueous di sper-
sion, it has a Brabender viscosity of from 150 to 35Q Brabender units after
S mns at [err]. - 14 - 9. Adlsper5|ble starch as clalrredln Claim?7,
characterized in that the starch is potato starch.
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