Thi E-i nvention relates to an instant rice porri ND OF 'I CE

| NVENTI ©N Ri ce porridge which is a very popular dish a ian

communi ties is conventionally prepared in the hone bﬂ)%‘é‘i?er cooki ngzrg cFeE'B 2002
‘grains in an excess quantity of water until the gragi i start to

| oose themindividual identity but still ~retaxn s”ﬂmmum[mwﬂﬁ@ In the end
product which conprises a gelatinised starch matri rai ns have a
core which gives sone resistance to bite and a consi d&%¥*y softened outer
| ayer, the conbination giving the. product nouth feel and a degree of body

ox chewability PreparatiQn_Qf_ Li ! i h J i nsum ng
operation since W&ngfo&%@rﬁwm&g 6&@)&£§E§S§s anﬁfIf grains
takes a long ti continually overseen to ensure that the
product is not tﬁ@ﬂ&ﬂ%ﬁokﬁhen the centre of the grains is too hard, oz’
over cooked, when—the-entit+e—product—becorBs—a—tigu-d—rish—e——e-630b6bZ6
609 HAS 00 '8 HO9 JI~IN3H 6b : ZZ ~0. 8Z H3d Various attenpts have been
made to produce +d chtfon 1 rq it fiB€ pbpfideef a dry product that
cap be hydrated m%ﬂmt, &ﬁ??(?ﬁﬁgrﬁﬁ%% ngé\gat e?g Such products have
hitherto been generally unsuccessful, in sone cases because they take too

|l ong to hydrate and in others because the texture or nouth feel or other

or ganol eptic pr o BACKGROUNDOF THE{INYENTIONeshl y made rice porridge.
In one proposed nethod, rice is cooked to a normal extent in hot water. The
rice grains are then air dried and flaked on a flaking machine. This fl aked
rice is then puffed befqre packaging. The product has,g hard brittle
texture whi ch neRace pasridge exbioly By eak<verit poprian disheamong: AsIab t ends

to have a | ow specific gravity and a hard surface gki.n so that whep water
i s added, the pr&OTHRUR} ts‘san‘EP‘}VM’sorEﬁé’ongf%rﬁ‘gl dit | ?}i‘@nﬁi n@¥es and

arter hyarati on SYBrcaiE R AEBIR e SREReY aRARilY BF waeTuAG R "

| mpossi bl e to ob i‘éi\?\:ﬁstfthftt’iéé';blﬁdr?%"loééélft{éir individ@l SaehqCruOasil rehig 11 a

. rice porridge evén very vigorous stirring. There | Ittle surface

~ starch to producgomel@ixdhiél0dn tn%téﬂclkpréﬂuéd wvhich tdongpfisesraofelatinisud

;efe3efMfJ. 6T: 872# Z | NSTANT RI CE PORRI DGE AI\HW m; TS PRCDUCTI ON

product is produced in a nanner simlar to that used Tor manufacturing
, prawn crackers bytarchdnmitriz ¢he rridedgminsuhase o odreewhicin givesxsome of
ground rice and water without allow ng any puffing at the die exit and 0T d
E90~EbW E09 Hi S 0esistane® tqtiteandsa zomidesiblysspftenedqutetdayetethst s have

been nade to produce an instant rjce porridge in.the formof a dr r oduct
that cap be hSdr sompigation giv?ng the pl%druct outh feeq and’ arHegree o‘% Bloc{)y

or chewability.

Preparation of rice porridge in the home is a time consuming
operation since cooking to the right degree of softening of the rice
grains takes a long time and must be continually overseen to
ensure that the product is not undercooked, when the centre of the
grains is too hard, or overcooked, when the entire product

becomes a liquid mush.
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hot, particularly boiling water. Such products have hitherto been generally
unsuccessful, in sone cases because they take too long to hydrate and in

ot hers because the texture or nmouth feel or other organoleptic pr?ﬁﬁrﬁtﬁﬁmﬂZ
are not like those of freshly made rice porridge. In one proposed#iéthod,
rice is cooked to a normal extent in hot water. The rice grains are then

air dried and flaked on a flaking machine. This flaked rice is then puffed
bef ore packagi ng. The product has a hard brittle texture which neans that

it easily breaks into-small pieces. Bt also tends to have a | ow specific
gravity and a haVarkwus attemptshavetbeen unadevia: producediednstan peeduct

floats and takes a QonsLderaﬁéf tk&p (10 niaytes and re&méo hédra e and
Sink. The o anul BOrRGERIGH SCHOTEY 66 3 ERAice ICLASRIan Thr IR U, ever

Er ad?ti onal IosI u?ﬁg,t,!g CB[HgX Z’P@ﬁ'&% vﬁ?g}"r a?t}@ P#@%i‘é"%ﬁﬁ%@%ﬁ%&n with
gel ati nous mac 1 REREH RESACASEL ihoni¥ saFFEh SRl ey, Akt ioRe |, .

manner simlar tg, h&a&at@‘a d #f ofR&HY BE&Hﬁ%é‘%@&éﬁfé Bf‘iﬂgﬁtﬁyfeél Qffuci ng

extruded granules of rfice trroma mxture of groun Ice and water w thout
al | owing any puf biiieg égditeptie sroperdad #F o Hle TUiEQ? freshiQOmialer 9

JI bN3H CS: ZZ Z0. 8Z H3g - ? ACcording to a second aspect of the
invention, a nettied gorridgeki ng the above instant rice porridge product
conprises passing rice, optionally mxed with a mnor amount of water,

t hrough a cooking extruder and a die, allowing the product to puff on exit

fromthe die and_cutting of f substaptially race grain siz i eces of the
puffed product, Imeneprapassd method, Hes lﬁ@ioﬁ?&eg H RAEMal ESIERE et

0 S TR e AR
peces throush ol 8Re, PLEHBEL ST bbbl SUBFE SabRARRRE S, e
celI's in the i ntgehanoPhdss iy bElfR AhAuse! WHRER tneins WHAFAE ealiy ze and

the still noist e coheres orma conpacted core I'l'e the out cells

are ruptured to bpsak@inRP8hAe/gicses f Aaalsbrieaidsr hiveelowetpecifiy
remai n between the open cell surface |layer and the core. The open cel

surface structur gravitpwandashard perfaceakinsocthabwden wagenis added athk t he
denser core provides nouth feel and bite texture. In addition the.fl attened

particles have apnoduet floatsiand dakes @y considerpbbeitiae A& mimyes andnt age
that the pack size for gj ven wei ght product can be. reduced. E90b6bW
E09 H S 09 '8 mmonﬁgrﬂgﬁn)tdgaﬁ apd siek. Eétﬁ granylar pﬁfz&le 1S tends £

remain after hydration even though the product is puffed and it is

virtually impossible to obtain a traditional slurry-like consistency
desirable in a rice porridge even with very vigorous stirring.

There is little surface starch to produce a gélatinous matrix.

An alternative form of puffed product is produced in a manner
similar to that used for manufacturing prawn crackers by
producing extruded granules of rice from a mixture of ground

rice and water without allowing any puffing at the die exit and
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s The rice that is fed to the extruder may be whole grain rice or it may be
ground prior to use. In a grinding step, the rice may be ground to a fine
powder or nerely reduced to pieces having a size adapted to the ext2 §sfpp 2002
apparatus used. The water content of the rice fed to the extruder wl|

normal Iy be between 3 and 35 % by weight, for exanple, about 28 % by

wei ght. The addition of water nmay or may not be necessary depending on the
original water content of the rice grains and the extrusion conditions.

There nust be enough water present to Show the rice to cook in the extruder
to provide the fully gelatinised and partially gelatinised portions.
General ly the maxi num "anmpount of water that is needed to be added is 40% of
the weight of t'ﬁﬁbidqﬁ@nﬂ??b@?ﬁhg theprcduct Witlewes application dfheay. Thisgrodott

rice, 2 units by weight of watér is ; the nmaxi mim addition. The anpunt of
water in the ni devenynsimibarttesthe breakfasbtersal khowneasp & RicerGrispies Xt Husi oh.
There nmust be enough free water, in the product |eavjng the extr%t.o.

cause the necesé&xtromebytase specifigigravigy and aﬁ)%lé]éﬁby goVatehe 4t B

> 2602 21 LS Bl e R iorpuehly, Boxed o8 b VR Yol B

extruded product,.-SRECESRAL ing of the product will normally be
Jnecessary to reyﬁbgll he wa glr‘ng%?ﬁ%dof the product to a | evel
commrensurate with a desired shelf life. prying under the wong conditions
can produce a skin around the pieces of preduct which hinders the hydration
process and prelsnt farthes attetipt to anskiet instanb eiceporridie, viot powgler andwater is
phase and the grain phase of the porridge. This should be avoided ip the
product of the ipassedithoongh a reated extruder o Forma peletsiarpastieles of cpaked Bogn

exit fromthe extruder. i s essential. The tegperatutre i. . £X .S
dependent on thﬁ’émpﬁ%?@ ﬁ’fent gound, 19,3 %aqprv%cﬁe,r ?lﬂﬁetrg%ggd&(r)?‘q.&{quktahe
trud A : ] t . | vshl
onount of wnt o Tiiet) Sarll® rdEHidn Sudll THECEoSREE A BoliRr DI virRiallye
product, the | oyRitadti WithTROE SVatbe té iptedhée at fivebtike ystoductlkdtthlighe or trte

speed of the extruder, the greater '-"the tenperature of the product, and
the smaller the texturedad e of e othat desitdbde torgamolaptic cproperties off 8 dus .
The size of the space between the end of the screw and the die which is the
primary space i pomidgh cooking of the product occurs can be varied to alter
. the residence tine of the product in the cooking space to ensure that the
product is cooked in the extruder to the desired extent. bj'd 890bShZZ S09

HS 09 '8 HO9 J,sl ; = = : gp%;

t he product on «J?l%ﬁ%ﬁfé@ig%’togéﬁg&“%ﬁél%ﬁﬁﬁggﬁgﬁgggur gég%ﬁgq
det er mi nes how 8" RiEete SpoliH isheduice il @p egaadée JP 59
adj usted by al tgpleﬁgb'?ﬁtelgpressur%ﬁe\n t hieﬁf’aﬁdﬁ?@%ﬁlt ruder by cl gngi ng the

speed of the scro2136MAA disclosssf a prokéssgofmiakime of imsgtant mushy food: imewhich
production of the product of the invention. The extruder may he a si r“__lgl e or
rice is cooked, then fed to an extruder for kneading and moulding, and then

expanded using hot air.

SUMMARY OF THE INVENTION
According to a first aspect of the invention, an instant rice porridge product

comprises puffed generally rice grain sized, discrete pieces of rice having a
more dense compacted central region, a less dense intermediate region of
closed cells swrounding the central regionm, and a surface region of
generally open cells, the surface region of said pieces conmsisting of
substantially fully gelatinised starch and the central region consisting of
partially gelatinised starch.
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mul ti screw extruder and may have a grooved or snmooth barrel. The residence
time:of the rice in the extruder is preferably in the range to 4 - 7 cn anne
seconds and the preferred |l ength of the passage through the extruderzias FEB 2002
about I5cmbut this will depend to a |large extent on the exact nature of
the extruder used. The skilled extruder opgrator will know from an
i nspection of the product whether the extrusion conditions axe correct and
how to adjust them if they need changing. A subsequent flaking operation
allows a greater degree of flexibility during extrusion. r ST'd E9ObEbTZ
EO9 H S 09 '8 HARcohliBgltdS Epcotl agitckdf the iavBmE$oR Prnchodrormmangithe The
single figure of the draw ngs shgﬁ one form of screw extruder for,use an

g

the process of aheva instant sice Remidge PEOdRLt COMPRISCS RASSHE ey QRiapally
trud hi Ni in th i . el i [

orcoves (3 andmixes wiiaminor RrBHBE BF Haeh i oLgharodking bl S d AT ne”
idb I (1), i t t i i

connecti ng nechEiTUME BheChroduch i RPOGH, Blie froy (8. (a4 fouttihl SBiF

forward novenentyQfadtifly ie@ Sfai TidApescesi §f Whe pubfid poodirss dge ekirusionh

the extruder the mxturé is heated to"cook the m'xture and the novenent of

the screw (7) foondisionsdeimpisach thatt theeprodusti giiting the did bas a(sybsiantially t he
die (5). The difference, in the pressyre inside and outside the extruder
eads © | Gl g ipsinitedo PR TRBGR S B (RATHALY (BARSech SRERI FREOEy
cgﬁl 3| a? gtiﬁglturg. Ig"i'his rodugcts i s tth-c éﬁ@'{f &?kaﬁep %%@gg y
bl ade (not show} tPGSWS&EE@“ge&W(?SBF 81‘%5 °é’|&% ce S‘? nsize. i s
5 24 Toopep. 1T e R LapiRp s ot deed TPl RaRBE BiiEh (referiliun).
9 Z' d HObBb T~ ] =~ : ~~0~BZH< 28FE
B 200z The endcefngﬂse% acgﬂrl&;ﬂgcﬂmﬁ i leell¥ i thGuterivrdef g partitlely yieng
process depending on the fequired shelf life of the product. The shelf life

of the product ecsllapsedgoratdycednimsizedand the still dnoist! rice aobenes tovfarm @
noi sture content prior to packagi ng. The f the pr oduc%l can

c;iiar acteristics

be changed by nefmpestedgcerecWhas heeouter cellstare ptmad fo orm AR ORER ! ¢ he
speed of the pistagn. t he iqtu cont . Of; E_% i | VR

m xture prior tﬁ“&nﬁ?? é@%‘iﬁ ,°1€f?%8?¢1a C?Jﬁemﬁ'? r?ﬂ%&@ibee Eﬁﬁ It?%gﬁgl&s"{a’ance ce

bet ween t he wal ves (2) within the barrel (1), the distance
bet ween the pi s?ac?f\e?%gggﬁ?%&gnd the die (5), and the length and the

di ameter of the extruder -machi ne. Wi le some of the extruder
characteristics can lie varied within fixed limts, the other cgar.ameters

can be rnoni t or e@herependjeissurfacei strictirdualdws easiempenetationtofdty drapng gvater

production to obtain desired char a&t eristicgs. of the end gr oduct .
and the denser core provides mouth feel and bite texture.

In addition the flattened particles have a higher packing density which
provides a further advantage that the pack size for a given weight of
product can be reduced.

21°d ES@PEPTZ E@9 d/S 00 B HO9 AdN3H 1S:2T 2@, 82 €34



The product is characterised by being oval in shape, flattened in nature
with-a white to creanmy colour. It has a surface with slightly plastic
characteristic and an open cell structure. 'Wen anal ysed, the intePdhlFER 2002
structure reveal ed | arge enpty cavities surrounding a conpressed and
coherent core in which the bubble stgucture is nuch reduced. The surface
conprises a | ayeTh@kideittat i8¥eNBZhetHRrSdEr ftay BeWWRolY grdidtiBSoF4t ~0~ 8Z
H3~ io gelatinised starch giving a slightly translucent glassy
appear ance to t hpapbedgoound peicrotoeusemin  gsinghingistep y the ke mayeble st ar ch.
_ The cream col our of the product is atttributed this partially gelatinised
starch wi thin tgrosnduetaifine powder er mercly reduesd topigsesthaving agsizet i ni sed
starch inparts to, the product a partial barrier to water that prevents
i nstant hydrati @dapmgompmm@wmm% «on addition of hot water to
the product. The structural conposit.-on enables full hydration to occur as
the partially gelatinised starch undergoes conpl ete gel atini sation giving
the m xture a traditional rice porridge appearance, texture and taste. The

rate of hydrati ofg oacPRoR Yl Hea fet 3b!ME dARARONAE RImBAY bEO O

t he product and egr ee conpactron rnt aki ng operati on.
hydration per i oty b6k PaRdBS% By 0eighe! fU examiplel osboat 08% Byl e The
product can be forned into a nore conplete nmeal by adding other naterials
together or sepaweighty packed. These include ' various flavours (such as
chi cken, mushroom Tabal one, etc) colour, protein (such as soya powder)
whol e bean, etc) vegetables (mushroon) carrot, corn, peas, onion etc),
fruit (such as plum apricot, apple etc), nmeat (such as chjcken, beef, |anb
etc) and fish. 'Th@@ddéfé@ﬂl@@Vd%l&édna)ﬁOéimﬂﬁrnqtr%ﬂeﬁssﬂFbMBam&P& and

may be added beft%re or ,affer extrusion

packaged Ipr f)duct 3 €T ’cgllﬁa M@&?;Z.c@%e? QE&@LP‘@;%%E%EIW%%E}E%S%Z H33
;?di ng, | gra lg%a:ﬁﬂer@,} {FrbartAET e Be cobiugh, otk ofi3Pot fo AROR B rik .
G ner, ger m - mi 1 COJE T Ee WRHBEr A p0RIde Uy BRIV EEH ¢ 3PbreH s 2i

z0. 8Z H33 . ,partially gelatinised portions.

Generally the maximum ‘amount of water that is needed to be
added is 40% of the weight of the rice, that is to say for every 5
units by weight of rice, 2 units by weight of water is ;the

maximurn addition.

The amount of water in the rice contributes to control of the
temperature of extrusion. There must be enough free water in the
product leaving the exiruder to cause the necessary degree of

puffing and allow coherence of the core on flaking but there
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EXAMPLE 12 The follow ng exanple illustrates the invention. 2 8 FEB 2002 50
kil ograns of rice having a noisture content of 15 %to 1.6 % by wei ght were
ground.- ' The ground rice was intimately mxed with 7%to 10%a of \/ﬁéce;:,.gr}% 5
passed to a screw extruder of a type suitable for food processing el <002
generally shown in the drawi ng. The extruder had an internal barrel

dianeter of 76 mllineters and a barrel length of 200 mllineters. The
interior of the barrel was fornmed witlg a rectangul ar section helical groove

of pitch 12 nillshealdnot biepd Mmdchithht coneiderable diying of thelaxtmuded at the
entry of end of the barrel and which decreased in depth algng the | ength of

the barrel to zgroddepishinecessaryeSomerdryimgeofsthe pradugaviltinorsalinat ed i n

a die plate having a plurality of rectangul ar. openings of, di nensjons 7 X
1.5 milli et er s.bemneeassany (o Keduee thes water a@ﬂm{i (&%&W@iﬂa CV&i ti ng

the die.plate in 7 mllineter, enﬁiegs. The ﬁi(fruder screw had a di aneter of
74 millineters gosmensurate with adesirgd Sheltl16,e barrel of 2 nillineters.

The pitch of the screwwas 12.7 mllinmeters with the thread having a width
of 4 mllinmeters and depth of 7 mllinmeters. 0Z' d E9ObEb WEO9 H S 00 '8

HO9 J, bN3H bS : s ~ = ; ' ' f dto
t he extruder at %@%@hﬁé@ﬁ??%&@ﬁé%ﬁﬁb T gé%?rsgévivﬂsaggg%évgg set at
400 revs/m nute r@eeeﬁ b? Wa@akvmehr Hindérpatet tiykirationatproRess Mhdn

a

steady state corfditions been reached the material exiting the extruder
conprised gener gifevents ipsmiodth trarsition between ¢hie water gelapimised phasee
approxi mately that of rice grains. During passage through the extruder with
a residence tineamf tife geasimphaserof the porridges| edhis should be avoided ist ar ch
gel ati ni sed. The outside of the coagulum cooked to the greatest extent such
that the starch theqroductpf $hgdnventited on exit fromthe die. On the

I nside the starch remained only partially gelatinised. The inside of the

pi eces | eaving the extruder remained nore noi st and cool er than the outside

and hence was nq’i‘ex%lgefrgﬂuteocéﬂﬁ'oi%?a Ty B%dﬁét tihe 2 Hif€xit from the

extruder is essential. The temperature inthe extruder is
dependent on the temperature of the extruder barrel, the speed of
the extruder screw, the gap between the extruder screw and the
barrel and the amount of water in the material. The higher the
amount of water in the product, the lower the temperature rise in
the extruder. The higher the speed of the extruder, the gréater
the temperature of the product, and the smaller the extruder gap,
the greater the temperature of the product. The size of the space
between the end of the screw and the die which is the primary
space in which cooking of the product occurs can be varied to
alter the residence time of the product in the cooking space to
ensure that the product is cooked in the extruder to the desired

extent.
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The product fromthe extruder was then passed to a flaker conprising a pair
of contra rotating nip rolls. In the nip the surface cells becane rupt d
and the noist centre of the pieces becane conpacted and nore dense.2 Eogtﬁzzmlz
EO9 8i S 00 '8 HO9 JI ?IN3H SS: z~ z0. 8z 833 14 The product fromthe

fl aker was then passed through a hot air tunnel and dried to a noisture
content of I|ess than 4% by weight to knprove storage capability and shelf
life of the produgd teriperatisios thevpsodierom exktafroh e extmder avupied eal ed
foil packets. The product when covered with boiling water floated fox a

short . period lwithtthenpiogssutedrepddetersmines hgws amitch thef proguetéept abl e
rice porridge could be produced within three mnutes. further experinents

were carried outpuffedh t Ahe pressuree drap eeani ke adjusted, by: adtezings e r uder
but varying the screw speed hetween 300 and 450 revs /m nut t he barrel

t enper at ur e be~llfﬁ§%4f°8‘8!§ﬁ8hﬁl¢ eXEudaE r@%ﬂ&éﬁ%éﬁ?ﬁ@*ﬁﬁ%&&@% and 7
seconds. Satisfactory products which hydrated within above 3 m nutes were
obtained.. ZZ' d 690b6bzZzZ 609 giS 09 '8 HO9 J,~JN3H SS : Zt Z0. 8Z H3.~

15 CLAIMS 1. A ngeth f [ ' ' I { ich
conpri ses passic :Enyﬂg)gﬁ} ﬂﬁ@&#@%&ﬁfﬁ%ﬁ%gg’%r@fjﬁg @{%'Q%an t he
product to puf I r LS and tel m&p i ice
grain size pi ecéggﬂ%étpml{e%ﬁ})%@ag ; ?ﬁg éeﬂ}??géfon cyrﬁﬂsflg%lsé/ggi ng
such that the pradittscrew dxmmderand maydtave 2 grobeed iox! dimodthl byrrek! at i ni sed
surface region and a partially gelatinised cerebral region, and passing the
puf fed product pieces through a flaker to wake the centre of the pieces
conpacted aid nore dense. 2. A, nethod according to claim1, whgrejn the
faker consists dFherpsidence thine Qfdhbs[mt‘smﬁhﬁwgmﬂe&&cpmf%bﬂblﬁl €m 1 or

claim?2, wherein the rice fed to fhe extruder,is ole.rice, 4. A nethod
according to cl Aange tx4ct di $ﬁ°23,ﬂ€{%%¥1 'tii.e preferred length G?tthﬁ RASSABBer is

d rice. 5. t h [ l.al nB..d t0o 4, wh inth
Y cei's foa to (hEOuER dhnencrdesd AbORE daeBr ou 1 RHbArped th o H 0% o
th ight of the ] ' ' ' H 9S: 7t - Z0.
Lhe vei ght of t g cheGn g ckaBPRRRITANR Sl ufb Ohe s
extruder operator will know from an inspection of the product

whether the extrusion conditions are correct and how to adjust
them, if they need changing. A subsequent flaking operation

allows a greater degree of flexibility during extrusion.
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6. An instant rice porridge product made according to the nethod of any one
of claims | to 5) the product conprising puffed generally nice grain sued,
di'screte pieces of rice having a nore dense conpacted central regi ah ﬁtB.aUz
| ess dense internediate region of closed cells surrounding the central
region, and a surface region of generally open cells, the surface region o
sai d pieces consisting o substantially fury gelatinised starch and the
central region consisting of partially gelatinised starch. 7. , A product
according to claim®6, .wherein said pieces are generally lenticular in
shape. 8. A. product according to claim6 or claim 7, , wherein sand

pi eces conprise rice particles bonded together by a starch matrix. 9. A -
product accordi alnB 6 to $ which can be hydrated wi t hin
3to S mnutes [ﬂéﬁ?%@@&)g}fﬁ BNE: E09 H S 00 ' 8 HO9 A21N3H

9S: ZI Z0. 87 S3~ L A, nark 0 |nqtant ni ce porridge product ,
conprising a first hernetlcally seal ed package containing a quantlty of the

Lo e 3 EneTHRSTEE N5t N6 AT ekt ki

package cont ai n| f at sel ected from

fl avouri ng |ngre rents ang"#‘%o@s fquogg%]oﬁﬁ?s %:?\{further packages being
packed in a cup nenber of a size to contain the contents o the packages and
a quantity of water sufficient to hydrate said contents and to produce a

slurry product oReférringmovetetliy deawin Zgoa\semewmlrudér efaclinei fdgise
E90b6bZZ 609 H' S 00 '8 HO9 J. bN3H 9S.zZ z0. 8z H3.~ .

. A&92. A&92. AN@ircthe _pms&mmp_nm a hatred (I \wittshallowAgteovesl(2) and(\ ]

At kf a\
| ] ba] cal ba) boh 45 r&%?o%nf]e%i} SHREW (9l oeatBs Wb GRe] Said) (o ooy

S g A SR L B i 5
S AL Rl et anl 1
a] c!a] ca] ca] ca] cq?p ? gf’%fiéé}’ ?@g’]? a] ca %%?%Wdat?gﬁﬁg%] pﬁ;@égGGG 777

98829s99: ) ; 6; b; rough the extruder the mixture is hea
e <g<<e:=g>>>’>zupkf agFV\] cal cga] cal ca] ca] cal ca] caf ca %:a] cat]egaﬁocg 8lac] ca] cal ca]

ca] ca] ca] ca] ca] cmixtiireaind|the] meovement ofkhé scgbo (7 fovauatie Cooked
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rotary blade (not shown) to produce a product of generally rice

grain size.

This product may then be flaked by passage through a roller
machine (not shown).
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The end product can be packed with or without undergoing a
drying process depending on the required shelf-life of the
product. The shelf-life of the product can be greatly enhanced if
it is dried to around 4% to 6% moisture content prior to
packaging.

The characteristics of the product can be changed by monitoring
such parameters as the barrel (1) temperature, the speed of the
piston (3), the moisture content of the rice grain-water mixture
prior to extrusion, temperature of the die (5), the distance
between the wall and the grooves (2) within the barrel (1), the
distance between the piston head (7) and the die (5), and the
length and the diameter of the extruder machine. While some of
the extruder characteristics can be varied within fixed limits, the
other parameters can be monitored and adjusted' individually or in
combination during production to obtain desired characteristics

/

of the end product.

The product.is characterised by being oval in shape, flattened in
nature with a white to creamy colour. It has a surface with
slightly plastic characteristic and an open cell structure. When
analysed, the internal structure revealed large empty cavities
surrounding a compressed and coherent core in which the bubble

structure is much reduced. The surface comprises a layer of fully
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. gelatinised starch giving a slightly translucent glassy appearance
to the product. The core comprises partially gelatinised starch.
. The cream colour of the product is attributed this partially
gelatinised starch within the structure. The mixture of fully and
partially gelatinised starch imparts to the product a partial barrier
to water that prevents instant hydration. This barrier is broken
down on addition of hot water to the product.

The structural composition enables full hydration to occur as the
partially gelatinised starch undergoes complete gelatinisation
giving the mixture a traditional rice porridge appearance, texture
and taste. The rate of hydration may be adjusted by adjusting the
degree of puffing of the product and the degree of compaction in
the flaking operation. A hydration period of between about 3 and

" 5 minutes minutes is desirable.

The product can be formed into a more complete meal by adding
other materials together or separately packed. These include
various flavours (such as chicken, mushroom, abalone, etc)
colour, protein (such as soya powder, whole bean, etc)
vegetables (mushroom, carrot, corn, peas, onion etc), fruit (such
as plum, apricot, apple etc), meat (such as chicken, beef, lamb
etc) and fish. These can be added in either fresh or processed
form and may be added before or after extrusion or in separate

packages in a packaged product.
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Similarly, the health benefits of the product can be enhanced by
adding, for example, vitamins, minerals, protein, herbs and
traditional plants and plant extracts such as parsley, lotus seed,

barley, ginseng, ginger, germ, mint and so on.
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50 kilograms of rice having a moisture content of 15% to 16% by

weight were ground. The ground rice was intimately mixed with

7% to 10% of water and passed to a screw extruder of a type

suitable for food processing and as generally shown in the

drawing.

The extruder had an internal barrel diameter of 76 millimeters

and a barrel length of 200 millimeters. The interior of the barrel

was formed with a rectangular section helical groove of pitch 12

millimeters, depth 7 millimeters and width 6 millimeters at the
entry of end of the barrel and which decreased in depth along the

length of the barrel to zero depth at the exit end.

The extruder barrel terminated in a die plate having a plurality of

rectangular openings of dimensions 7 x 1.5 millimeteré. A

rotatory knife was set to cut off the material exiting the die plate

in 7 millimeter lengths. The extruder screw had a diameter of 74

millimeters providing a clearance with in the barrel of 2

millimeters. The pitch of the screw was 12.7 millimeters with

the thread having a width of 4 millimeters and depth of 7

millimeters.
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The rice/water mixture was fed to the extruder at a rate of 0.25
kilograms/minute. The screw speed was set at 400 revs/minute

and the external barrel temperature set at 100°C.

When steady state conditions had been reached the material
exiting the extruder comprised generally ellipsoidal pieces of
puffed rice of general size approximately that of rice grains.

During passage through the extruder with a residence time of 6
seconds the rice particles coagulated as the starch gelatinised.
The outside of the coagulum cooked to the greatest extent such
that the starch became fully gelatinised on exit from the die. On
the inside the starch remained only partially gelatinised. The
inside of the pieces leaving the extruder remained more moist and
cooler than the outside and hence was not puffed to the same
extent as the outside.

The product from the extruder was then passed to a flaker
comprising a pair of contra rotating nip rolls. In the nip the
surface cells became ruptured and the moist centre of the pieces

became compacted and more dense.
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The product from the flaker was then passed through a hot air

tunnel and dried to a moisture content of less than 4% by weight
to improve storage capability and shelf life of the product. The
produ;:t was then packaged in hermetically sealed foil packets.
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The product when covered with boiling water floated for a short ‘

period but then hydrated and on stirring sank. A fully acceptable
rice porridge could be produced within three minutes.

Further experiments were carried out with the same rice/water
mixture using the same extruder but varying the screw speed
between 300 and 450 revs /minute, the barrel temperature be-
tween 80°C and 120°C and the residence time between 4 and 7
seconds. Satisfactory products which hydrated within above 3
minutes were obtained.
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CLAIMS

1. A method of making an instant rice porridge product, which
comprises passing rice through a cooking extruder and a die, allowing the
product to puff on exit from the die and cutting off substantially nice grain
size pieces of the puffed product, the extrusion conditions being such that
the product exiting the die has a substantially fully gelatinised surface
region and a partially gelatinised central region, and passing the puffed
product pieces through a flaker to make the centre of the pieces compacted

and more dense.

2. A method according to claim 1, wherein the flaker consists of a pair

of nip rolls.

3. A method according to claim 1 or claim 2, wherein the rice fed to
the extruder is whole rice.

4, A method according to claim 1 or claim 2, wherein the rice fed to

the extruder is ground rice.

5. A method according to any one claims 1 to 4, wherein the rice is fed
to the extruder mixed with water in an amount of up to 40% of the weight

of the rice.

E2°d EIBPEPTS EB3 /5 00 B HOD AMN3IH 9S:21 29, 82 q34



10'h y?$109%& ()-! (s' 10%s& ()- @BBCCCCCUj _@ 10 1&10%& ()- 10@ 10@
10@$T0%@ ()- & 109%@& ()-M s' 10%QQ% ()-3 10%@ ()-- CC CCHE3E{EaBj @ 10

1Y 1092 & ()- Y 109%& ()-!f)109WE& ()-Y y10%& () - F10%& () - FEB 2002
| 1092 & () - { EEEOFMFFFdE] _@10 1Y , 2nml0%& ()-Y |.10%& ()-Y *-10%&'%9- 2

) 109%& () -3Y #10%¢& ()-V f 109%2& ()- FSOARG GA®G It]_ @10 13 S10%&' ()-

I NI 109 ()- 109 ()-s' 109 ()-F 16

6.  An instant rice porridge product made according to the method of
any one of claims | to 5, the product comprising puffed generally rice grain
sized, discrete pieces of rice having a more dense compacted central
region, a less dense intermediate region of closed cells surrounding the
central region, and a surface region of gemerally open cells, the surface
region of said pieces consisting of substantially fully gelatinised starch and
the central region consisting of partially gelatinised starch.

7. A product according to claim 6, wherein said pieces are generally

lenticular in shape.

8. A product according to claim 6 or claim 7, wherein said pieces

comprise rice particles bonded together by a starch matrix.

9. A product according to any ome of claims 6 to 8, which can be

hydrated within 3 to 5 minutes to form rice porridge.
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hermetically sealed package containing a quantity of the product of a
process according to any one of claims 1 to 5 or the product according to
any one of claims 6 to 9, and at least one further sealed package containing
a quantity of at least one additive selected from flavouring ingredients and
foodstuffs, the first and further packages being packed in a cup member of
a size to contain the contents of the packages and a quantity of water
sufficient to hydrate said contents and to produce a slurry product of the

consistency of a conventional rice porridge.
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