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Reconstitutable rice grains The subject of the pre i vent lon is
a process for the __preparation. _of rice grains véI%§$ i%z?/ be

_rapldly 5 reconstltuted The invention also ré¢tate pi dl 'y

reconstitutable rice, . Wsual Iy, qui ck- EOBWi | BUEET HAS B
reconstitutable ric 35- %ﬁaSBcenReﬁE produced by gel at mpgqm rlEg’gflour
241 |
i

and then form ng the d flour into graln”s’.-- P-LCes,

For exanple, US 47692 particul ar a process for the
manuf act ure of qui ck-cooking rice products in which a mxture
conprising 60-80%of rice flour or granules and 15 20-40% of water is
cooked for 20 speocofistituBaBlaur€sebyrains adding steam in order to
increase its tenperature from about 150 F to 210[err] F. After this
preconditioning step, the m xture is introduced into an extruder in
which it is Theeq:ubrjeical lof achvanpedsént stinthnbigh dsceokpnocgsmeforhehe

20  trough a vepLing.zens andea fOIfinOZAls  wnicn® REEP CB RN,
process is that“a |ng zon s
reconstltuted The invention also relates to rapidly

reconstitutable rice grains.

Usually, quick-cooking reconstitutable rice grains are
produced by gelatinizing rice flour and then forming the
10 gelatinized flour into grain shaped pieces.

For example, US 4769251 describes in particular a process
for the manufacture of quick-cooking rice products in which
a mixture comprising 60-80% of rice flour or granules and
15 20-40% of water is cooked for 20 seconds to 3 minutes by
adding steam, in order to increase its temperature from
about 150° ¥ to 210° F. After this preconditioning step,
the mixture is introduced into an extruder in which it is
sequentially advanced first through a cooking zone, then
20 trough a venting zone and a forming zone.

A problem with this process is that a wventing =zone is
necessary to decrease the water content of. the mixture
which is added at the beginning to decrease the mechanical

25 energy. Also, the final product requires cooking before it
is reconstituted.

In another example, EP 0226375 describes a process for the
preparation of a quick-cooking rice-like product in which
30 rice flour and water are mixed, in order to obtain a dough.
This dough is then treated in a section of a single or twin
screw extruder, preferably a twin screw extruder, at a
temperature below the cooking range of the ingredients. In
the cooking section of the extruder which has four cooking
35 zones of progressively increasing temperature, between
29.4° C and 104° C, and at a pressure between 6205 kPa and



necé%sary to decrease the water content of. the m xture which is added
at the beginning to decrease the nechani cal 25 energy. Al so, the final

pt oduct requires cooking before it i s reconstituted. _ I n anot her
exanpl e, EP 0226375 describes a process for the preparation of a

qui ck-cooking rice-like product in which 30 rice flour and water are

m xed, in order to obtain a dough. Thi s dough is then treated in a
section of a single or twin screw extruder, preferably a twin screw
extruder, at a tenperature bel ow the cooking range of the ingredients.
In t he cooki ng section of the extruder which has four cooking 35
zones of progrd3%yHBa, ithe mlgi'gbls e:d'pmainﬂéae;ed hirt veeeder to POl Eitde
C and 104[err t re e an
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bet ween 32. %— C, sized_.into dlnen3|ons similating rice grains
for exanpl & IHFPé&OnS SlmulAtﬁPSbFéﬁﬁmBFﬁlﬂﬁvsfﬁroééégpl%,tand @Ii@dge
anount of mechani cal energy is required to gelatinize totally the

A problem with this process is that a large amount of
mechanical energy is required to gelatinize totally the
starch molecules. Further gquick-cooking rice-like product

10 is soft after rehydration and does not have the texture of
rice grains.

The aim of this invention is to provide a simple and rapid
process which makes it possible to produce reconstitutable
15 rice grains which keep their grain shape after rehydration
without becoming soft. Another aim is to produce rice
grains can rehydrate rapidly and which have a good texture.

Accordingly, in one aspect, this invention provides a
20 process for making reconstitutable rice grains, comprising
cooking a mixture of rice flour, water and hydrogenated oil
in a cooker-extruder operated at 100-500 rpm and at a
temperature of 70-150° C, to produce a partly gelatinized
mixture, forming the partly gelatinized mixture into rice
25 grain shaped pieces and drying and cooling the pieces to
room temperature to pfovide reconstitutable rice grains.

It is surprisingly found that the process according to the
invention makes it possible to produce rapidly
30 reconstitutable rice grains without requiring large amount
of energy. The reconstitutable rice grains according to the
invention have-the advantage of having pores but not cracks
on- their surface to allow a gquick rehydration with good
texture. Furthermore, reconstitutable rice grains according
35 to this invention have the advantage of being resistant to

bacteriological contamination.



stafch nol ecul es. Further quick-cooking rice-like product 10 I's soft
after rehydrati on and does not have the texture of rice grains.

The aimof this invention is to provide a sinple and rapid process
whi ch nakes it possible to produce reconstitutable 15 rice grains which
keep their grain shape after rehydration Wi t hout becom ng soft.
Another aimis to produce rice grains can rehydrate rapidly and which
have a good texture. Accordingly, in one aspect, this invention
provi des a 20 process for making reconstitutable rice grains, conprising
cooking a m xture of rice flour, water and hydrogenated oi l in a
cooker-extruder operated at 100-500 rpm and at a t enper at ure of

70-150[err] C, 110, RIQMMCE &R nRiNd '&’seg%f;ti'&}ez&%n,hgﬁﬁﬁéﬁg;ﬁg{ﬂiéﬂ%i G-

partly gelatinized mxture into rice 2 graln S
and cool i ng the GHESs 1% operakednitefBdraLdr &po Frbvridedr PESHSHIrEUtEtHIE

rice grains.  or mdre itha®URR’ barNgbyclkavad] {Nehet PLe PEQEESSs EEOT 41 Nkt O
t he i nvention nakes it possi bl e to produce rapidly 30
reconstitutlble rice grains wthout requiring |arge anount of energy.

The reconstitut Bfeord exthalith assskiiNg t1ge thfce flowAveshi ba kaeatlde to

advant age of havjn ores byt not cr.acks on their surface to all ow
qui ck rehydrati (Sfr?c\%etp egood%a&eqlég‘twakurt B A4 st i tlﬁsﬁﬂcelaflﬁé’e

grai ns accordi nga’illuso deresisi.nventi on have the advantage of being
resistant to bact eri ol ogi cal contam nation
10 In the present invention, the mixture can contain different
qualities of rice flour. This permits a larger range of
final textures of the instantly reconstitutable rice
grains.

15 The mixture can contain 2-11% hydrogenated oil, with
respect to the total weight content of the rice flour, for
example. It is possible to wuse, as hydrogenated oil,
coconut o0il, soybean o0il, cottonseed o0il, palm o0il or palm
kernel o0il, so as to decrease the friction during the

20 extrusion-cooking and. to control the water absorption of
the reconstituted rice grains. If too much o0il is added in
the mixture, the reconstitutable rice grains do not absorbe
water very weli during rehydration.

25 In the invention the mixture can contain 12-25% water. If
the amount of water is more than 25%, the mixture is likely
to stick in the extruder-cooker. If the amount of water is
below 12%, there is too much mechanical energy during the
extrusion-cooking and the mixture gelatinizes totally.

30
According to the invention the wmechanical energy used
during the extrusion-cooking is preferably less than or
equal to 115 watt per kilogram of the mixture, in order not
to gelatinize the starch fraction of the rice flour to more
35 than 85% and to form extrudates in a shape of rice grains.

During the extrusion-cooking, the level of mechanical



3 In order to make use of invention, preferably the extruder-
cooker is operated at 120-200 rpm and at a pressure equal or nore than
‘20 bar. Preferably the pressure is 80-160 bar. 5 Bef or e extrusion
cooking, the rice flour can be treated to decr ease bact eri ol ogi cal
cont am nati on, especially Baci | lus cereus. 10 In the
present invention, the mxture can contain different qualities of rice
flour. This permits a |arger range of final textures of the instantly
reconstitutable rice grai ns. 15 The mxture can contain 2-11%
hydr ogenat ed ct to the t cont ent f t he
r?ce ?Iour, forhgrgymhgggpﬁf Iﬁrﬁj ?ﬁnﬁﬁiﬂ%&?% g%% qagn%§8¥08 nde aroPPd
coconut oil, sbiibegnantitycoftohieednoainedalm tche raixpaten ker nel oi
so as to decrease the friction during the 20 extrusi on- cooking and to
control the water absorption of the reconstituted rice grains. If too
much oil is adBedeparable epsraderuceckenefrecthst pracabie rifc&hgr gnocese

not absorBe of WRALGI (¥RIALWRI] AUrd newmh;ééféavlgsztmdaé -cobRelN8n which
i nvention the nm xture can contain 12-25% wat er
the processing section can be made up of two identical

intermeshing screws, rotating in the same direction in the
bore of a fixed barrel to produce different amount of
compression and rates of flow of the ingredients within the
10 extruder barrel. _
In the preferred embodiment an extruder-cooker having a
600-1700 millimeters barrel with 3 to 8 heating zones, a
mixing zone and 1 to 3 cooling zone is used.
In the present invention the mixture is forced through the
15 barrel where the ingredients are mixed, compressed and
cocked. The mixture is formed at the end of the barrel and
exits as instantly reconstitutable rice grains with pores
on their surface.

20 At the end of the barrel, the excess of steam is released
so as to increase the porosity of ‘“the instantly
reconstitutable rice grains.

On account of the conditions of the extrusion-cocking, the
25 bacteriological contamination is reduced during this stage.

It is possible to add to the mixture aroma, spices and/or
coloring agents before or after the extrusion-cooking, for
example.

30 It 1is possible to use as aroma, chicken, beef, pork,
tomato, red pepper, green pepper and/or mushroom, for
example,

It is possible to use, as spices, paprikaf'pepper and/or
curry, for example.

35



the‘anount of water is more than 25% the mixture is i kely to stick

I n the extruder-cooker. If the anmount of water is bel ow 12% there is
t oo nuch mechani cal energy during the ext rusi on- cooki ng and the

m xture gelatinizes totally. 30 According to the invention the
mechani cal energy used during the extruglon cooking is preferably |ess
t han or equal to 115 watt per kilogramof the m xture, in order not

to gelatinize the starch fraction of the rice flour to nore 35 t han 85%
and to formextrudates in a shape of rice grains. During the

ext r usi on- cooki the | evel of mechanical _ .
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the quantity ofalinasd ai gedri Bt heamindiir gum, to t%éd@§kfébéebefore or

extruder - cooker_for the practice of the process 5 of this invention is
twin SCFEM/EXtHﬁEErC€%% EﬁuﬁhPEHCOOklgghe Fﬁcé§§Fﬁ§s§§cFP8nQﬂﬂ4%ﬁ¥r@§e

up of two |denuﬂualtexturentérmﬂﬁhlmgssanEM§ rﬁ@b&htmgutabtéeraaﬂﬁ grains.
ent anount _of

direction 4 i xed barrel to,prodyce diffe
conpreSS|on an |%5%§?%§§Tlo §h5§ ﬁb?%d C&ht £ 4% TGOM 5&FVRRT -
barrel . | il iee Ipnedrerris hammd:lqm can Lextinadea- dighes, hame ngséd.
600- 1700 mllinmeters barrel with 3 to 8 heating zones, a

It is possible to fry the pieces before drying them to
increase the amount of oil in the final product. This

10 delays the rehydration of the reconstitutable rice grains
in foocd products, like a soup, for example. In this case,
the rice will be not an instantly reconstitutable rice.

The instantly reconstitutable rice grains are dried before

15 being cooled to ~ room temperature. The instantly
reconstitutable rice grains are preferably dried in order
that their moisture content is below 11%.

In another éspect, this invention provides rapidly
20 reconstitutable rice grains comprising a partly gelatinised
matrix of a rice flour which contains a hydrogenated oil.
The rice grains reconstitute instantly in hot water and
have a good texture. Preferably the rice grains are
instantly reconstitutable in hot water.
25
The instantly reconstitutable rice grains according to the
invention have pores on their surface to allow quick
rehydration.

30 The density of the instantly reconstitutable rice grains is
0.3-0.7 kg/l. The 1lower the density, the higher the
porosity and the faster the rehydration.

The value of water uptake after 2 to 6 min of rehydration
35 is 0.70-3.2 g per g of reconstitutable rice grains. The
lower the mechanical energy, the lower the water uptake



m xing zone and 1 to 3 cooling zone is used. In the present invention
the m xture is forced through the 15 barrel where the ingredients are
‘'m xed, conpressed and cooked. The mixture is formed at the end of

t he barrel and exits as instantly reconstitutable rice grains with

por es on their surface. 20 At the end of the barrel, the excess of
steamis rel eased Sso as to increase” the porosity of the

i nstantly reconstitutable rice grains. On account of the
conditions of the extrusion-cooking, the 25 bact eri ol ogi cal contam nation

is reduced during.this stage. . It is possible to add to the m xture
aronma, spices QHg}B? re Y%g@FéPPn@nggéﬁF% %é%é%%aEPeaFFanﬁﬁétutable rice

ext rusi on- cookgpginkor exanple. 30 It is possible to use as
aroma, chicken, beef, pork, tomato, red pepper, green pepper and/or
mushr oom for exanpl e. It is possible to use, as spices, paprika,

pepper and/or The pmeparatfion eppopées 3hd the rice grains according to
= 5 the invention are described in more detail in the examples
below where the percentages are given by weight, except

when otherwise indicated.

Example 1
10
A mixture containing 74 kg of rice flour, 0.8 kg of salt,
12.9 kg of water and 3.4 kg of soybean oil is extrusion-
cooked in twin screw extruder of 1200 milimeters in length.
The extrusion-cooker is operated at 180 rpm and the
15 pressure in the extruder-cooker is 154 bar.

During the extrusion-cooking, the wmixture is heated in 3
zones at 50° C, 110° C and 115° C, mixed and then coocled in
2 zones at S50° C and 60° C. The mixture is then extruded in

20 the shape of rice grains.

After the extrusion-cooking, the instantly reconstitdféble

rice grains are dried until their moisture content

decreases to. ©5%. the density of the instantly
25 reconstitutable rice grain is 0.58 kg/l.

The instantly reconstitutable rice grains are then cooled

to room temperature before being packaged in a hermetically

closed plastic sachet and then stored at room temperature.
30

Example 2

A wixture contalining 125.65 kg of rice flour, 0.63 kg of
salt, 0.4 kg of sodium biphosphate, 29 kg of water and
35 12.48 kg of soybean o0il is extrusion-cooked in twin screw
extruder of 1500 milimeters in length. The extrusion-cooker



It is possible to add 0.2 to 2.5% of hydrocol |l oids, |ike al gi nat es,
guar or xanthan gum to the m xture before or after the

‘ext rusi on-cooking. This increases the quality of the texture of the
instantly reconstitutable rice grains. 5 Preferably, alginates which can
be extracted from seaweed, | i ke Lam naria hyperborea or Lam naria
digita, are used. It is possible to ry the pieces before drying
themto i ncrease the anount of oil in the final product. This 10

del ays the rehydration of the reconstitutable rice grains in food
products, like a soup, for exanple. In this case, the rice will be not
an instantly resonperatedblar r2T?. rpm and Ttige i pbasuky riecofsd i butabher -
rice grains ar ied; bei ng cool ed to room tenperature.
The instantIfbé%éfd}gg%ﬁ§5?%€table rice grains are preferably dried in

or der that their noisture content is below 11% I n anot her
aspect, this pyj NEil@nN i X i.d]y . tifutable rice

grai ns coppri inJ n{;ﬂgpghgl engiezﬁ.gé[fcﬁfsceééﬁﬂn@, rrga{t;)?i ﬁlgcggg%rilcse FSng\Mﬁrbh2
cont ai ns hytﬁQE%%a%%d3%¥l. and 1962 €jceigedi asdr ebenscooled@ inseambhygsin

hot water and at 1s5have @ng0Q@-ot Xt urg, ; bl yg t [ ins are
instant |y reco%%é%gégm e in hot water: glr,\:_}?cft%&@ T%;Se ?ﬁg{la%ﬁt%hﬁe@l H Cthe

reconstitut abl rat s HEgi ng to the i nvention have pores on

their surface to allow quick rehydrati on. 30 The density of the

in ntly r i I ice.grains, i

Instantly ec%?ééé uél'axlg ngr&gl ngcogkirslg, the rice grains are dried and
10 cooled as described in Example 1.

The density of the reconstitutable rice grain is 0.38 kg/l.

Example 3
15
A mixture containing 122.34 kg of rice flour, 0.62 kg of
salt, 0.4 kg of sodium biphosphate, 1.24 kg of alginate,
29 kg of water and 12.49 kg of scybean o0il is
extrusion-cooked in twin screw extruder of 1500 milimeters
20 in length. The extrusion-cooker is operated at 218 rpm and
the pressure in the extruder-cooker is 126 bar.

During the extrusion-cooking, the mixture is heated in 2
zones at 80° C, mixed and then cooled in 2 zones at 50° C

25 and 40° C. The mixture is then extruded in the shape of
rice grains.

After the extrusion-cooking, the rice grains are dried and
cooled as described in Example 1.
30 '

The density of the instantly reconstitutable rice grain is
0.53 kg/l.

35



0.3-0.7 kg/l. The lower the density, the higher the porosity and the
faster the rehydration. The value of water uptake after 2 to 6 mn
of rehydration 35 is 0.70-3.2 g per g of reconstitutable rice grains.

The | ower the mechani cal energy, the |ower the water uptake _

during rehydration and the harder the reconstitutable rice grains.
The preparation process and the rice grains according to 5 the i nvention
are described in nore detail in the exanples bel ow where the
percentages are given by wei ght, except when ot herw se indicated.
Exanple 1 10 fix%ure containing 74 kg of rice flour, 0.8 kg of salt,
12.9 kg of wat eF*EHRLS. kg of soybean oil is extrusion- cooked in
twin screw extruder of 1200 milineters in |ength. The extrusi on-cooker

r ker _is 154
LZrOperated at &881§9H¥gn%o%@gl%§ng h%%° ur%él}fggeé?géfpe -Coqg of salt,

11.8 kg of water and 2.4 kg of palm oil is extrusion-cooked
5 in twin screw cooker extruder of 1200 milimeters in length.
The extrusion-cooker is operated at 160 rpm.

During the extrusion-cooking, the mixture is heated in 3
zones at 80° C, 110° C and 120° C, mixed and then cooled in

10 2 zones at 50° C and 46° C. The mixture is then extruded in
the shape of rice grains.

After the extrusion-cooking, the reconstitutable rice
grains are dried until their moisture content decreases to
15 5%.

The reconstitutable rice grains are then cooled to room
temperature before being packaged in a hermetically closed
plastic sachet and then stored at room temperature.

20

Example 5 -

A curried rice dish is produced using instant
reconstitutable rice grains prepared in a manner similar to
25 that described in Example 1.

To do this, 73% of rice grains according to the invention,

12% of maltodextrin, 10% of dried vegetables, 3.6% of curry

powder, 0.4% of yeast extract and 1% of salt are mixed
30 together.

This mixture is poured into a cup to which hot water is
added. The rice grains reconstitute instantly to provide a
curried rice dish with a good taste and a nice texture.

35 After 2 to 5 min of soaking, this food preparation can be
eaten.



During the extrusion-cooking, the mxture is heated in 3 zones at
50[err] C, 110[err] C and 115[err] C, m xed and then cooled in 2 zones
at 50[err] C and 60[err] C. The mixture is then extruded in 20 t he shape
of rice grains. After the extrusion-cooking, the instantly
reconstitutabl e rice grains are dried wuntil their noisture

cont ent decr eases to 5% t he density of t he instantly 25
reconstitutable rice grain is 0.58 kg/l. The instantly
reconstitutable rice grains are then cool ed to roomtenperature before
bei ng packaged in a hernetically cl osed plastic sachet and then stored
at roomtenperature. 30 Exanple 2 A m xture containing 125.65
kg of rice rourExaQn}ﬁSe kf of salt, 0.4 kg of sodi um bi phosphate, 29 kg
of water and 35 17. 48 kg of soybean oil is extrusion-cooked in twin screw
extruder of 1500 mlineters in |l ength. The extrusion-cooker

7 Vegetable porridge is produced using instantly
5 reconstitutable rice grains prepared in a manner similar to
that described in Example 1.

50 g of instantly reconstitutable rice grains and 15 g of a
spice mixture are mixed together. The spice mixture
10 contains 11.8% of salt, 0.02% of garlic, 0.08% of pepper
powder, 3.3% of sodium monoglutamate, 4.5% of corn starch,
3.8% of sugar, 2% of onion powder, 65.5% of potato flakes,
5% of dehydrated carrots, 2% of dehydrated onions and 2% of
dehydrated parsley.
15
Boiling water is added to this preparation which is soaked
for 2 to 5 min, before the consumption. The instantly
reconstitutable rice grains in this vegetable porridge have

a nice texture and a good taste.
20



I's Operated at 217 rpmand the pressure in the extruder- cooker is
166 bar. During the extrusi-en-cooking, the mxture is heated in 2

5 zones at 80[err] C and 100[err] C, m xed and then cooled in 2 zones
at 15[err] C and 10Erﬁl§§ﬂeet@;asﬁaaﬂmawure is then ext ﬁ!ﬁ%ﬁf@[ A€ BEEN | shape

of rice grains. xtru5|on cooklnc AS@ ral ns{ are
dried and 10 cooledu |n Exanpl €0 1 E si.ty.dof the
reconstitutable rice kg/l Exanple 3 15 A m xture

containing 122.34 kg of rice rour .62 kg of salt, 0.4 kg of sodium
bi phosphate, 1.24 kg of al ginate, 29 kg of water and 12.49 kg

of soybean oiClaims extrusi on-cooked in twin screw extruder of 1500
mlinmeters 20 in length. The extrusion-cooker is operated at 218 rpm and
the pressure in the extruder-cooker is 126 bar. During the
extrusi on-cooki Ag, PHecafRt ufer| sheaba@perazion ofpontecersBifesalle:, rice
m xed and then geglied kBmgr3QRg@s.at S0[err] C 25 and 40[err] C The

m xture is then“extruded in the shape of rice grains. After the
ext r usi on- Gooki nNg,CAFeng @ BixFuEeard diced Bheur, “water and hydrogenated

oil in a cooker-extruder operated at 100-500 rpm and at a

temperature of 70-150° C, to produce a partly gelatinized

mixture,

- forming the partly gelatinized mixture into rice-grain
10 shaped pieces, and

- drying and cooling the pieces to room temperature to

provide the reconstitutable rice grains.

2. Process according to claim 1, in which the mixture
15 contains 12-25% of water and 2-11% of hydrogenated oil,
with respect to the total weight of the rice flour.

3. Process according to claim 1 or 2, in which the
mechanical energy used during extrusion cooking is less
20 than or equal to 115 watt per kilogram of the mixture.

4. Process according to any of claims 1 to 3, in which
aroma, spices and/or coloring agents are added to the
mixture before or after the extrusion cooking.

25
5. Process according to any of claims 1 to 4, in which 0.2
to 2.5% of hydrocclloids are added to the mixture before or
during the extrusion cooking.

30 6. Process according to any of claims 1 to 5, in which the

pieces are fried before being dried.

7. Process according to any of claims 1 to 4, in which the

partly gelatinised mixture has a degree of gelatinisation

35 of not more than 85%.
KR R 0




cool'ed as described in Exanple 1. 30 The density of the instantly

reconstitutable rice grain is 0.53 kg/l. 35

Exanpl e 4 A m xture containing 100 kg of rice_fleH ndaf

sal t, 11.8 kg of water and 2.4 kg of palnloillﬂaﬁeﬁﬂaﬂé B ded 5
in twn screw cooker extruder of 1200 mlineters in3lengtaﬁPUKFp” =
extrusi on-cooker is operated at 160 rpm 11 Duti-meg—ttie

extrusi on-cooking, the mxture is heated in 3 zones at 80[err] C,
110[err] C and 120[err] C, m xed and then cooled in 10 2 zones at 50[err]
C and 46[err] C. The mxture is then extruded in t he shape of rice
grains. 8Af tRap idiey execoms bitwoatkiengritdegratnasicomptrabliagr iaCeartly

gelatinised matrix of a rice flour which contains a
hydrogenated oil.

5 9. Rapidly reconstitutable rice grains which have pores on
their surface.

10. Rapidly reconstitutable rice grains which have a
density of 0.3-0.7 kg/l.
10

* c L M S *

This Sheet Has Been Replaced

LT




grains are dried until their noisture content decreases to 15 5%

The reconstitutable rice grains are then cooled to room t enperat ure
bef ore being packaged in a hernmetically cl osed pl asti c sachet and
then stored at roomtenperature. 20 Exanpl e 5 A curried
rice dish s produced ‘'using i nstang reconstitutable rice
grains prepared in a manner simlar to 25 t%at descri bed in Exanple 1.
To do this, 73%of rice grains according to the invention, 12% of
mal t odextrin, 10% of dried vegetables, 3.6% of curry powder, 0. 4% of
yeast extract angst¥%=eft salt are m xed 30 t oget her. This m xture
is poured into a cup to which hot water is added. The rice grains
reconstitute instantly to provide a ., curried rice dish with a good
taste and a ni cRacoRsfidutable xicer IC3YPS nin of soaking, this food
preparation can be eat en. 9
5 Process for making reconstitutable rice grains, comprising

cooking a mixture of rice flour, water and hydrogenated oil
in a cooker-extruder, to produce a partly gelatinized
mixture, forming the partly gelatinized mixture into rice-
grain shaped pieces and drying and cooling the pieces to

10 room temperature to provide the reconstitutable rice
grains.



‘Exanpl e 6 Veget abl e porri dge S produced ~usi ng I nstantly
5° reconstitutable rice grains prepared in a nfEagl t hat
descri bed: in Exanple 1. . 50 g of instantl| yR&diggngei-fut &

grains and 15 g of a Spice m xture are mxd'toget her .

m xture 10 contains 11.8%of salt, 0.02% of g¢gatl %JA@ ’@9% o‘f pepper

- powder, 3.3% of sodi um nonogl ut amate, 4.5% of cor ﬁ 8% of
sugar, 2% of onion powder, 65.5% of pot—;@s-o fl akg¢s,® eHydr at ed

carrots, 2% of dehydrated oni ons and 2% of _deh drated parslgy. 15

AN s pe e s A e T B L S S

Boiling water is added to this preparation whic _ or 2to5
mn, bef oreR?ﬁ%“%%Eﬁﬁﬁl%nrl%é#m&ant |y reconstitutable rice grains
in this veget abl e porridge have a nice texture and a good taste. 20

10 ‘ : , . i
: The subject of the present invention is a process for the

preparation of rice grains which may be rapidly
5 reconstituted. The invention also relates to rapidly
reconstitutable rice grains. '

Usually, quick-cooking reconstitutable rice grains are
produced by gelatinizing rice flour and then formihg the
10 gelatinized flour into grain shaped pieces.
For 'example, US 4769251 describes in particular a process
for the manufacture of quick-cooking rice products in which
a mixture comprising 60-80% of rice flour or granules and
15 20-40% of water is cooked for 20 seconds to 3 minutes by
adding steam, in order to increase its temperature from
about 150° F to 210° F. After this preconditioning step,
the mixture is introduced into an extruder in which it is
sequentially advanced first through a cooking zone, then
20 trough a vénting zone and a forming zone.

A problem with this process is that a venting zone is
necessary to decrease the water content of. the mixture
which is added at the beginning to decrease the mechanical

25 energy. Also, the final product requires cooking before it
is reconstituted.

In another example, EP 0226375 describes a process for the
preparation of a quick-cooking rice-like product in which
30 rice flour and water are mixed, in order to obtain a dough.
This dough is then treated in a section of a single or twin
screw extruder, preferably a twin screw extruder, at a
temperature below the cooking rang€ of the ingredients. In
the cooking section of the extruder which has four cooking
35 zones of progressively increasing temperature, between
29.4° C and 104° C, and at a pressure between 6205 kPa and



d aim/'l. Process for the preparation of reconstitutable rice grains

conprising: - cooking a mxture of rice flour, water qﬁdWI
in a cooker-extruder operated at 100-500 rpm and at a jt &P NE SEET
70-150[err] C, to produce a partly gelatinised mxturg, [ tormng the
partly gelatinized mxture into rice-grain shaped pi edeq, q— B?ﬁ I n
cooling the pieces to roomtenperature &8 provide the rqcoﬂgtiqu ‘é%l e
grai'ns, wherein the m xture contains 12- 25% of water land—2-+i0e-of
~hydrogenated oil, with respect to the total weight of {the rice flour. 2.
- Process a&d@ifitng to claim 1, in which the nechani cal enmergy Used during
extrusion cooking is less than or equal to 115 watt per kil ogram of the
mxture. 1.3. HHReESS faecehdi pgeparabjonfof|midmstiamtadlei winki ghadnem,

- spices and/or_ col.oring agents are added to the m xture before or after the
ext rusi on CEERKNG"S* 4. "Process according to any of claims 1 to 3, in

'_ \(/jmi ch 0.2 1 @oRkS¥goh hywtorel ¢Dinisearfd cagdenatortdrd Mydnagensdies @idr in
.during th WolsW¥eYalel & Br.o S5a6C [ tgera [ lto
4, in whic e‘ﬁée}é% g%es ar é‘n%‘ﬁegc?l%ggf grteq%?i g@@d??{gdagd g_t & t@fnp%lré't([&e

f of 70-150° C, to produce a partly gelatinised mixture,

and
r|ce
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- formiﬁg the partly gelatinized mixture into rice-grain shaped
pieces, and
- drying and cooling the pieces to room temperature to provide
the reconstitutable rice grains, wherein the mixture contains 12-
25% of water and 2-11% of hydrogenated oil, with respect to the
total weight of the rice flour. '
et 2. Process according to claim 1, in which the mechanical energy
used during extrusion cooking is less than or equal to 115 watt

per kilogram of the mixture.

3. Process according to any of claims 1 and 2, in which aroma,
spices and/or coloring agents are added to the mixture before or

after the extrusion cooking.

4. Process according to any of claims 1 to 3, in which 0.2 to
2.5% of hydrocolloids are added to the mixture before or during

the extrusion cooking.

5. Process according to any of claims 1 to 4, in which the

pieces are fried before being dried.

6. Process according to any of claims 1 to 3, in which the
partly gelatinised mixture has a degree of gelatinisation of not

more than 85%.
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6. Frocess according to any of clains 1 to 3, in whisch-=t-he—partt

ged atieni sed m xture has a degree of gel atinisation of RBELA%E’ENT%EEESA'
7. Rapidly reconstitutable rice grains obtained by th process of any of
claims 1 to 6 conprising a partly gelatinised matri x {of aLﬁ whi ch
contains a hydrogenated oil. 8. Rapidly reconstitytdbl e“rite gral NS
according to claim7 which have pores on tleir surfadge. Rap

\\A'J‘l T

reconstitutable rice grains according to clains 7 or {8 WhICh have a dephsity
~of 0.3-0.7 kg/l.

g 7. Rapidly reconstitutable rice grains obtained by the process

(=]

of any of claims 1 to 6 comprising a partly gelatinised matrix
of a rice flour which contains a hydrogenated oil.

8. Rapidly reconstitutable rice grains according to claim 7
which have pores on their surface.

9. Rapidly reconstitutable rice grains according to claims 7
or 8 which have a density of 0.3-0.7 kg/1.

AN



