;e3e~] { XXYt[LX[]16H] T] WI WD 00/ 44244 1 Qui ck cooking rice and process 2 ®MAY 2003
"make PCT/ EP99I 10288 Rice is in many countries the main conmponent of the

dai |y nmeaMoO 04gtdneral an untreated rice is used in these C&AMFIT/LE8% ¢
~prepare their rice based neals. Herefor the untreated rice is added to
Water or boiling water, the mxture is brought to boil and the rice is
cooked. In general the cooked rice (aften all water is absorbed by rice) is
kept to stand for sone time which is described as "standing tinme". This
whol e process takes about 15-90 nmin fox white nmilled rice and results in a
cooked ric ik N aguet teristi s such as cohesion

adhesi on, ?Bﬁc%gic\régg,r%g\%ﬁ ext urlfaﬁtv]\‘,faét%'(c)ut'fe<£ g@%ﬂf{i ness/ sandi ness, white

' colour and taste. Z 0 MAY 2003 The scores used to describe the attributes
(i.e.: cohesion, adhesion, springiness, grittiness and even texture) of
rice prepared under the optinmumconditions are defined on a scale of 1 to
g, as gvgl aat:eﬂ iseg_&f)!hiaai}l %cdm#mwptﬁm;é mnﬁi‘relckg_nq:foﬂeﬂﬂhﬁ?%)thec@%ﬁﬁiyon is
escri bed"as e_abilit the rice after, cooking to hold together as a
mass duri nfeRest tPaf .ra%cdarré UNtREHES dplfréat e l%g?‘?fglkn dMESFo cohesi on,

whi l e 5 megpsinthe ebORMRigrepOfe aitd 1Mride s Uidh BN HRKIF GOReS On.
Adhesion is defined as the degree to which a sanple of cooked rice holds

t oget her WHBARYERLEA Bli&Ced S MAdRd MUtR Y Ah&P Sl atake s/ nitd s ndi vi dua

pi eces whep;mpi-RULat @d oMdHE the BOMIUGHd SO & iled St DI dLr 15anpl es with
an enpty nout hfeel, giving a kind of "nelting" behaviour when put 20
MAY 2003 WBRDEF2424he 99/ a0 268 h et @ thevatn b s vilidarhese bycore 5 i s

reserved foh - g3nMplkegkeptt h A sfdHd "f_cppégé?rtéaeéhin?é‘%ﬁ&l qar \',%elsg{]r%%%t gHBSS in

the mouth. (,- .Springiness is defined as the degree to a grain of
cooked ricestanding tamef's dtiig ndiolshapewedaertdheshabddend ScdPpméssed by

the teeth ryheleiResaaNdel FANS i MIMI Ofid Ne Joe AN 553n al most

el asti c behavi our of the kerne eg. we prepared parboiléd rice.
GittinessviegydgPprAedrasiucie degras: axd sthicsh sudde ag vedhes iper,cepti on of
sandy of 9LLhEXiBAr! sBiaRdihddl A (UiIE G and after swallow ng
the |argest part of thé SS.

grittiness/sandiness, white colour and taste.

The scores used to describe the attributes {(i.e.: cohesion,
adhesion, springiness, grittiness and even texture) of rice
prepared under the optimum conditions are defined on a
scale of 1 to 5, as evaluated sensorially by an expert
panel (cf table 2).

Cohesion is described as the ability of the rice after

cooking to hold together as a mass during mastication.

Score 1 means separate kernels and no cohesion, while 5
means the formation of a clump in the mouth and much

cohesion.

Adhesion is defined as the degree to which a sample of
cooked rice holds together when first placed in the mouth
and then separates into individual pieces when manipulated
with the tongue. Score 1 is given for samples with an empty
mouthfeel, giving a kind of “melting” behaviour when put

Luuivo-

gy A

1000002*



Firmess (or hardness) being defined as the force required to bhite ﬁrﬂrMAnglﬁ
-a rice kernel after cooking. Even texture of the cooked rice is defined by
t he preseno® odas24udi vi dual kernel s ‘whi ch are noticeabl e dur PEE/EPASM928At | on
~as a mass of rice with an overall honbgeneous structure, and by the absence
of parts of the kernel being eg. harder, nore elastic or gritty. O her
paranmeters that axe used to describe the pewrice are: - the porosity of

t he uncooked rice kernels as nmeasured by scanning el ectron m croscopy. This
porosity is nmeasured on the cross-surface of a rice kernel, after cutting
the kernel 1o, (Wo. RALLENY LR £e0cnd LAZOL Bl ade,cand,ip expressedy as he
aver age percentage of & tr 088~ Surface that”is taken |h by” pores a ,
pore size ofwiltHOD “fuXl'0 MAYLtROO81 WnO(d 4ellelalr 1y RO £R9/mHPB8118 ther ons,

preferably 1-50}91'crons, nost preferably 1-5 microns. - the colour of the
rice col ori MR accor di ng to de 1'Eclairage), giving indicates "lightness"
of to white. a and b values +a is red direction, - a yellow direction and_

-b grains as _neasured by,a the, Cl ission Internationale L, a,_b

val bea MThe SEE IR SAnIPEL BN o6 Bt GHGTRR D GO LRe 3 KT oW ci ty
coor di nat es.cadSkéd eelcdi recht N8, tabits dieginel bdngpdlidmadt o (dstigbee 1) .
The time of 15-25 mn _fox the Eregarati on of a cooked rice is considered
nowadays as GRTEREEDIEDIHY I Bhg. Loheh ef BRI (RS WAASTHAG® tEF VR Akw

processes r a3l Lidhd D DRW §YRESa Dhobt C&L 4Bl c Rl £ fQAUGSr tihee DESPRE AL ON
times thereof. These attenpts resulted in for exanple the finding of an

i nstant riceiftRleeDy e hbt PpebeESE PEFATIDiGRerein the rice is soaked,
cooked with excessive water, steamed and subsequently dried or by a gun
puffing process (US 9520579) wherein the rice is conditioned up to about
20% noi st ur Exardt Exgshdes daf anedf #8ngheuiegiied 0w priesdureicatagivestant .
rice so obtai r tl J i i)ld o]
the rice, s'?jl ér]l(ragen%@l ﬁ{g ﬁlgx?%?g?aﬁg é?%% r#gﬂ%ol?é/lS‘éaE‘?rl'dinr.n Wen{l/dedrr&t eﬂrri]%e SO
obt ai ned hadrewinberndfafitanbseksleuihg dhe Neardest groted T ithe enasihesi on
and was soft, while the rice displayed hardly any springiness, which is
required to achi eve an acceptabl e eating performance and was watery and

t ast el ess | Fiammddser at i hergnessesshal pmidsd ivwrrkiay thed v ottgiheedby a

wet processing yhel il bgn i CPi s OPKEM 4t d0 Abiing.

Even texture of the cooked rice is defined by the presence
of individual kernels which are noticeable during
mastication as a mass of rice with an overall homogeneous
structure, and by the absence of parts of the kernel being

eg. harder, more elastic or gritty.

Othexr parameters that are used to describe the new rice

are:

- the porosity of the uncooked rice kernels as measured by
scanning electron microscopy. This porosity is measured on
the cross-surface of a rice kernel, after cutting the
kernel into two parts with e.g. a razor blade, and is
expressed as the average percentage of the cross-surface

that is taken in by pores with a pore size of 1-100



90% noi sture, rolled, bunped to flatten and subsequently | 20 NAQ’UZMMBZUUS
"WO 001 44244 9 PCT/ EP99110288 dried (EP 672353). This product _coul d be
cooked wi tWOR04424 i n whi ch incl udes cooking and standi ng RGHEP?94&8ndi ng
~on the nature of the rice used. In general the preparation tinme consists of
Several types of treatnents at fixed tines, which thus it is not very
conveni ent. Moreover, the products obtaied displayed insufficient

nout hf eel and taste, while the springiness and cohesion of the product was
unacceptable. According to a last alternative nmethod a quick cooking rice
was nmade bynisebdes) i fifle BerbBeyt 0-H0r REErbRE, ahdsalp AL BH & insat | east
two cycl ones for 10-15 sec (US 9978862). The rice so obtained could be
cooked wit A ZRBSnmin, but the cooked rice displayed grittiness and showed
during cooki ng an uneven appearance due to presence of chal ky grains as
wel | as transparent_grains at the same time. Further had the rice an uneven
structure, espeeie®lgurnofi tbevaitet geains kas Imepsestdrby R69, resulting in

am—uneven thji L ef, . N0t Spepgerd i ke. ' , in
fhe pr esenc SEET A OCoRULAL 8 hneNRBC e L] e A 1T e
out er regiate deepclinivagde, spongegl Lkeai Nt evalrenf The kerakle and
resulting i, ifead 4cec-k e ing cooking. Jherefore, we
st udi ed V\her}hﬁgg\gé%ou}g&%ﬁgsé n§$v E}E%cée%nsg#%’atgnmaulsacaggeodgco ber)?%yé

wi t hout t hediwailvantagasd sket veliteabave. t Adi chistalyi avspl de@skdindbesf i ndi ng
of such a new process,and_ jn the_devel opnent é).f a_new ri%? Ihaﬁt{bgonbi ned,
af ter cooki nag ]g‘%oﬁe co%lelé?’%n 8Pbper?i 8 TR A Jv%??/ Jg%rb(d t*° a

sSpri ngi nessyeMhdwh avbse ciot ogr ahdy-lanthei ol wotd v st 2on of &£ tasti e prpperti es.
Moreover, this rice displayed a very advantageous mn croporous structure
under a m croscope having a high percentage of pores with a pore 2 0 MAY
2003 WO 00I2H4dime REA | BPO9% 102881 6r st ke pf epasd t srefef abl yodkdd ik LeONS.

Therefore the rice, was ver ite to light yellow after cooking. It also
was found tlﬁsatc‘?‘h%l%%%‘?/ ‘b‘}’/‘é%g%? %e’ﬁn%p‘b?greatfﬂt% % erBRTEYPeR of rice
(e. 9. Indisgcehpedonpst@madBato ¥i8d NGERSEr odd HES ere KAMEAY Japa&ese,
Brasilian, E tiap, Kenian etcé, $Ith8u(?h 11 resulting in a rice wth the
desired eatrﬂ%g%m obkE ngBF PR f eES9UFR e T IRAF 3 It i T eDoki ng ri ces
that ful filtxhfdef eMmheoapotnempas apes el Sed Her £ Orexdnifl UK £Dokimg rice
according to_the jnvention, can bﬁ%p%sﬁcri bed in alternative ways, however

i

all being par t3f o3 Novet CF i@ 2 THDE PTCSHONs! Btthe! TN trehoF e

col our meastienente of s t iz KOE | cabSRe@ndli th et sk $1 €2 WAt MO dtafed
| ndonesi an (I R64) and Thaj (Jasm ne) rice. Conparison in colour_is given

( :
for untreat®f FidPTFHRRRU Y i CB13F othicRy T vIHTE P Wt e RFEREPSicdbt ding to

the dry progesss TeNtyaesi abene) ravd {orcoide imsen ip the dpaeessopf this

i nvention. Z 0 MAY 2003 WO 001 44244 * PCT/ EP99/ 10288
molsture an expanded 1in a puffing gun at low pressure.

The instant rice so obtained could be prepared for eating
by adding boiling water to the rice, stirring the mixture
and standing for 5 min. However, the rice so obtained had
a number of drawbacks such as the rice showed little
adhesion and was soft, while the rice displayed hardly any
springiness, which is required to achieve an acceptable

eating performance and was watery and tasteless

In an alternative process a quick cooking rice was obtained
by a wet processing wherein the rice is cooked up to 30-

40% moisture, rolled, bumped to flatten and subsequently



6 Table 1: Col our neasurenent of cooked and uncooked I R69 and Jasm n%ﬂ MAX«;U[B
"Ri ce typeuncookedcooked ricelLabLabll R 69

unt r eat ed6W&GO0H4ZH10. 679. 9- 2. 023. 821 R 69 PCT/EP99/10288
Jinvention89.3-0.9112.967.9-1.675.73IR 69 dry

process75. 90. 2216. 767. 1 -1. 139. 99Jasm ne

untreat ed67. 3-1. 5110. 372- 2. 02. 55Jasnm ne 4

i nvention88-1.3310. 269. 3-1. 936. 76Jasm ne dry process86.5-1.061169. 9-1.587.9
As shown in Table 1 the new rice made by the process of this invention for

both types : LIHC I J 1N i;@;(c QUEY / 5@% iy i€l _
yel | owness tekzli%&jt Eg@r 5?(%3%3% gigf’ﬂ[sh?r ry F}Jr oceslsdib%éézépen edntwl;sthv%rg?ﬁezrs this
new rice i smé¢pokbdcbr incduglesd cookiaddiarnicors tandimpwiniee hepeaiding hm '

e n ok hesn.Ehe s LS e Redhe i edase IS A el

(wth the excéptron of The L value) hi's asurenen

rice made byimbecpnedess off tskiveralventpesn afi sptexymkritse a0olfdrkeappear ance

closer to the referenc treated rice than the rice de, by the dry
Pagh §F ThveMds

process di d-*RERor UPA§ 25t itst SeMFSdiviTERt St od§ o1 s rice
can de defi peddasttoomttbdahed idlsgllaiyed .insm fflirc fsme imayitrteloqdg ri ce
has a preparation tine for eating purposes of less than 10 mn, preferably
| ess t han StWﬁeanHkgﬁ%Itgﬁs SEEEL OGS ﬁd‘dgdiﬂfl%ﬁﬂé?lhlo& &dt§ ﬁbmﬁﬁﬁﬁérti es,
and has theyappgakaeept@bieatural, untreated rice and includes one or nore

of the follow ng properties: 2 0 MAY 2003 WO 001 44244 ~ PCT/ EP99/ 10288 7
(i) a springiness for the cooked quick cooking rice conparable wth that of

a cooked unpkeat8dngi €8 Gi hhs? RALR rdlattinddWdibd U JhenRAked, WLk
cooking rice so that nore than 18% of the surface of a cross-section is

taken in by"péreadgi PH §uSl£€ténglal1@e of dorsirastefatapily RBd GG hs,
nost preferabl ynla® AeekeNewll idyk13nehdi 1@ 0 d- 1 ts kel uaw 10l gy yaf tefe
cooking (iv) free of grittiness after cooking (v) a firmess after cooking
conpar abl e Wi€R FRaPPERinEEkEQUILt PEarcO® Kec & iAdHST din¥g Mid a badc e

enbodi ment gk, REE k@&@gmeglwew ggtiitﬁnte)g@e%n%f U RANIHY Jdiarign be

descri bed as qui ck cooki ng” expand rice kernels with a prepdaration tine
for eating plrpos¥snofppessaniggndug fion Paed ansfeorad ¢delikyy draingg:as an

?iuf:grEg;;gfgeﬂtQSC{‘:?SK%pBE@qug'}%@Hsy alth e J NIl gl AifeeCHn of the
the rice an uneven structure, especially in rice varieties
like Indonesian IR64, resulting in an uneven thickness of
the outer, not sponge-like region of the kernel, in the
presence of very large holes (> 1 mm), and cracks extending
from the outer region deep into the sponge-like interior of
the kernel, and resulting in undesired broken rice kernels

during cooking.

Therefore, we studied whether we could find a new process
that would produce a rice without the disadvantages set out
above. This study resulted in the finding of such a new
process and in the development of a new rice that combined,
after cooking good cohesion properties with a very good
bite and springiness, which was not gritty and did not
display off-taste properties. Moreover, this rice displayed
a very advantageous microporous structure under a

microscope having a high percentage of pores with a pore



- an internal sponge |like structure surrounded by a massive rim whi & MAY 2003
- sponge like structure has a pore distribution such that th he

- sponge | i ROWEIHdture is free of transversal cracks and coﬁ?ﬁﬁ%@wﬁ%&%r only
a few holes with a Size of nore than 500 microns, while the rest of the
sponge |ike structure consists of small Eores a bulk density that is nore
than 10 % preferably nore than 20 % and>nost preferably nore than 25 %

| ess than the bul k density of the natural rice it originates from The pore
distribution is preferably such that 20-50% nore preferably 25-40% of the
surface of sihe ocfomsssepredrrebiy dt-5 ofi pures Wihdref migehd rli-ce miacr ons.

Thi s coul d_be conpcl uded from photqgs ma from qur novel rJjce, an 0 MAY
2003 W0 00F 455490 £ 8" B/ EBGS! V83885 Bt N L IS "6 bt ed
rice. Ricetketnehs abevebpebvedsysiwh@gna s33aAiRidd elddd fedrent aygseopRE. The
outer ° surface is obseryved w.thout gny pretreatnent of the kernel, the
interior sttt€tfedaf tBFBPeak PRGTERE er A1 /n I TG Fral“Hieseri on
using a shappebA70Uabbadee, TheakiMmilas , deigyird a5 Weeinet sRonge-1ike outer
part of the_kerne]. Our novel quick cooking rice according to our second
enbodinentaéFEBPﬁpeélér£€E§lﬁ&Pﬁl9“iﬁ FH@Q(ﬂﬁﬁqtkﬁﬁnﬂe%ﬁQ%ﬂnQQﬁ+Wﬂ t he
rice kernekgg IBEREnG BekperRiesenkalisd e anse iQUiRS did¥&ioding | m of the
kernel only, have a width of 5 to 300 microns, in particular of 15 to 200
m crons andifadethagepuhisf dodieserdo compoms pay apwtgrad dhesgetrde to 200
m crons. Thggn tokhgse §rac il el ' 0 end 10
but in gen2§S|H?E?§ %uﬁ%e?aiggggtéggﬁ%g%g d%§¥%f%élﬁbvérﬁﬁ?ggkﬁﬁgﬁ%ls
accor di ng deschibednbodahbarnet iviee viaydenthawe vieay @ 1ds beiglameottedfst i ¢ t hat

t hey have Eugaﬁgb¥glghgggégggd a sponge like structure. This massive rim

has a thickness o m crons, preferably of 50 to 200 microns, nore

preferably of 100 to 150 mcrons. The sponge |ike structure contains per
kernel |esg Lhan; SopBlel ehably less LD TAASS it 2.l fe 4 mre than
500 mi crons. e presence of these hdles seems disa vant ageous for the
strength ofintheatredeakdr hekstad cawes ofuttwion thipe sanmiumetorafs idamed&® i ce
kernel s In,pgr &bSH' %a@ﬁ'%§ a%%%g.ak%ﬁéa%q(%@rﬁn. O & G il s
respect it 1s al'so |npor%an at 't he sponge 1ike mass is substantially or
even bett enntoaptetiebpdf teeadbedt rapsy progluadrsadhed ichn weare itogadied r ee of

Cracks axelaronobbd rboth ot B sBE N e I B 06 R AR s b (T ebds 0288 o

to the anpmatieobybtbkeprpceeskerfnehd safinmenddeki.ng. Thus al t hough cracks
m ght be present in the rimof our novel rice kernels these cracks are
substantially or conpletely absent in the sponge |ike mass. This sponge

| i ke mass substantially consists of small holes, in particular this nass
consists of small holes fromwhich nore than 75 % have a dianeter of 1 to
100 microns. The size of these holes is different for different varieties
of rice kernels. E.g for jasmne rice these holes are snmaller than for

| ndonesian rice. Other varities, such as e.g. Hasmati have a nore
honobgeneous di stribution of pores. W believe that these small holes (or
pores) have an inportant function in the water absorption capacity of the
rice kernels and thus in the cooking tine of the rice kernels. The novel
rice kernels according to this enbodi nent of the invention further display
a bulk density (as neasured by weighting one liter of the rice kernels) of
0.9 to 0.75 kg/1, in particular of 0.95 to 0.70 kg/1. This bulk density in

fact illustrates the porosity of the rice kernels. (bulk density of a
natural rice is about 0.89 kg/1l). The inproved appearance of our novel rice
kernels can be illustrated by the fact that our novel rice kernels have a

consi derabl e i nternal coherence, because after cooking for about 8 mn at
about 100 oC in water the anmobunt of broken rice kernels has increased with
|l ess than 20 % in particular with less than 15 %as a result of the
cooking. Qur novel rice kernels can be obtained by a process, wherein
mlled or polished rice kernels are subjected to a heat treatnent in a hot
inert gas streamwhile being in an annular, fluidised bed with a limted
hei ght .



Z 0. MAY 2Q03 WD 00/ 44244 J 10 PCT/ EP99/ 10288 According to a pref errdd MAY 2003
Zprocess the kernels of rice are treated in a hot gas strean1‘§§$ﬁﬂngﬂ& air

“ which is pA¥Q@e¢442%¢ ough nmeans whi ch provide a high velocity 'Swi A
-action to the gas and rice kernels in the gas streamin the |lower part of a
process chanber. The rice kernels to be processed are suspended in the gas
streamin a well defined bed formation. Thg underside of the bed is exposed
to a high velocity inpact of the gas stream |eaving the neans in an area
where high turbulence exists. In this area the heat transfer rate in the
process is | *ﬂgF%S%d cHie B el?{tovaidec&die&ama VBl ol SHdd i
action typically have an inclined blade structure |1 ke present in turbines .
(however theyadoinet xriwee). The fact that provisions are taken to avoid

that only the underside of the bed is to be exposed to the reaction
conditions, prevents that the rice kernels are heated unevenly. The use of |
the neans with thERmﬂmkyped bl ade mtmukémre causes t keokedceikernel sfto fl ow
accordi ng to -ottrar—ovenehtr I:I1II S §I1QU| S e SAA-LLE ll‘écat; g bu"ﬁ he rice
kernels. Very luseful conditions flor this process arle. treatpentl tinmgs of
10- 64 sec, preferiabl 415055288 no&ht-Spr Bi-dPah)l AP - 20-198 - $ec2- 07 eqtnind

t enper at ures of 2 ZUIR %%ﬁen}ﬂﬁﬁﬂ erasbd ¥ 2909310 1@ whi|od1. 2 9 -depeEndent ¢n the
batch size. M © ettt Hee-ahgtmeg—i ooz W %
preferably 10- @jﬁ:gﬁ nggﬁsffstLodur 3?239 e%%rer affﬂrgf 3 Léa nt
within 2-30 mip?d prasrdrapyraptes 65320 id tjd%28 ¢.72 2-6-fmv{2ed3{wo

001 44244 ~ PCT{ & edsﬂaae&mmﬁ'm ped ncli pil .@8 ofi1ct. ke [téoxdljaal obed 6t 2clhnol ogy
are disclosed g aJagﬁl}Hgldllg,f pat CIT§6'(5qprl0(6L1 oS o sgferecysthe

1+

fol lowing patepts| are indicated: EP 68853; EH 288191; ER 382769; EP[293103;
and EP 396004.| A11PTY&ES8 pat ents |di scllose torjoi dal |bed tlechnol ggy_thhat can
be applied in our processing. However, none of these patents discloses the
use of this technology on the preparation of quick cooking rice products. A
very beneficial process for the preparation of our novel rice products is
di scl osed i nAeursheanpemﬁim:leonem nzal entcepaldec atyi am;&@ﬁ@ﬁ% &f
According to _this, processin kerneI have rqzont and verti cal
vel ocity conp ﬁénllg %@ésgj géitor | r?n PESEELE \chanber
as shgwn :jnbhhe ablyachet d:raawfeasgd 1He;r elll’éstéﬁ}/eﬁltlad’\nmel’ﬂ} mmhltefenﬁh?:eaaed

i ntroduce op via feeder wit we t .uni t 17.aug eed door
(3) into pro%@g? E ﬁ%‘(.?)r 49y PXEc&TSer Vi é’&(tﬁ CRLS BEY S ade
ring (5). Thegscebb&edofo:rChasaiked) 1ns aYHdIMIJ.dﬂﬂ t\nitsh nreeatmr@ ella%mallfsib (7)
above which a ll(dL ;”lr%) with.o enl régi IS pr.esent Under t he heatl ng el ements
(7) process FAR (6Yefs Br & the FricRemasle bY ithe e BRSCHSS19) .
The wal | of chambeer)l ixeswlavi@ad e akdgtiein fcefecirdaoof v(a&).l,e t krfough
which the fi ngl product is rempved fromt e chanber Féﬂi |ng chanber
(9) to outl eFPEPINEPHE TERT TG MPabAT ( oI ing fan

(10). The papzaelsks oFf tHig grm@ﬂao@pmgpm@f Q;l'feetcoamﬂ: %@ﬁera@ahﬁﬂa with
the control upit in the control cabinet (12 . Duri ng__rht he %r ocess rice
At

kernel s are FhPEEIuLEd Wi Ted&d ssS YPHTS eSithe Jedsusly a -
gas stream ppekeeably frodesd Rtifpduced beI ow plate (5). The velocity T
12 of this gas streamis controlled by inpeller (19) through which fresh

gas is introduced via process fan (6). The tenperature of the gas is
measur ed andaeerikgh (iobxé rfel(i'srtc@n%tddlgné}% to ool fPRaTH 43S &vinul he
openings in the lid (13) whereu~aon g-lrﬂ is reheated if necessary h-y
heati ng el enBAES Cr). drh&afdaresd agsa§qr§nq tesideFlidimcHantded Q) NAVRL he
blades in pl gha®i Bhoxhiy 1Wice HAINE HAdir A r RUMRAULAT i rgeed door

(3) are heated while they axe subjectéd to a toroida~l novenent 71 n the
| ower parts pprposes of less than 10 min, preferably less than 8 min

and displays after cooking good overall eating properties,
and has the appearance of natural, untreated rice and

includes one or more of the following properties:



chamber (9) and forma toroidal, fluidised bed. The major part of tR2d Yas200

however is circulated via the openings in lid (13) and is r
el enents (YO MWA24 ticular the gas is recirculated in the g?&@%%gug%Ping

-and after separation of the rice kernel particles. After the tinme required
to performthe process the process is stopped and the product is renoved
via outlet feed door (8) and cooled in theg cooling chanber (9). The gas
usually is applied with a velocity of |ess than 50m sec, preferably |ess
than 25 nisec, nost preferably 10 to 25 misec. The gas circul ation can be

perfornmed by ;usi It (PR ot,at i.an of. . Herz or

| ess, in par(tﬁqcﬁ%ﬁlgglﬁgrsz@?réﬁegs% tc%o%e%@ﬁég%acéggﬁﬁgt f‘régzgof t he cooked
ri ce obtai nednparaihle piddeshatendhst cabdéedt hat rebeepr odoet s aft er cooki ng
have good c iQn _propeyties, di.spl a.gqod bit nd _mout hf eel .. hardly
grittiness,qgﬁ' %b£§¥% ?@§F§3bﬁ%?%%3¥ﬁgﬁﬁgs8”§P°?ﬁ ' of8aGE SOPE RS0 very
good. | n addiideorscthetprmocessddn i18¢ sifowhebehofeceooki agcaogergection
advant agedus pQr distr&pution and .durin coogi g §§en,a9§§arance. The
starch of tHE Ds 48 Y BOTES YAty Al By 2§efPht it Z8d™LPINERDED SHEET Z 0
MAY 2003 124 rRdftdra®fl yt he sionvdriricns,i modt. poefekbbeyCORbamAcRgngeal , Wwherein
the rice in the neal is a cogke%ﬁricg, that _is obtained after a quick
cooking of tifdi Ge¥BrteneTr ild@NtefetoW. S8LEHYI AGLES EREXERFent i on.

AVENDED SHEETv) Zr@eMBY 4003 tWRRQ 44244 E30RCALEP991 10288 Table 2

sunmmari zes the cogparison of the product properfies after cooking with
those' of a AURbér LdEMRESHN 35 EEduCCkirghrempareBiBarisBntBett RE FPEdGES:
properties ohtdidsegertdei ce products eval uated by the sensoric panel
pr oduct

According to a second embodiment of our invention
alternative types of quick cooking rice can be described as
guick cooking expanded rice kernels with a preparation time
for eating purposes of less than 10 min and before cooking
having:

- an outersurface with cracks predominantly in the
longitudinal direction of the rice kernels

- an internal sponge like structure surrounded by a
massive rim, which sponge like structure has a pore
distribution such that the mass of the sponge like
structure is free of transversal cracks and contains no or
only a few holes with a size of more than 500 microns,
while the rest of the sponge like structure consists of
small pores

a bulk density that is more than 10 %, preferably more than
20 % and most preferably more than 25 % less than the bulk

density of the natural rice it originates from.

The pore distribution is preferably such that 20-50%, more
preferably 25-40% of the surface of the cross-section
consists of pores with a size of 1-5 microns. This could be

concluded from photos made from our novel rice, and



paranmeterfor inventionuntreated riceinstant ricewet process ricedry %ﬂd%@%@m
- ri cecohesi on/
adhesionQHGQQN“ﬁHﬂe53951295pringiné55951239rittine5395'551a8ﬁ£ﬁ?3%85§%~132t
~aste95133 NB: Untreated rice referred as "reference” is scored on 5 as the
maxi mum scal e for eaoh attribute. The |l owest score of 1 is defined as the

bi ggest difference fromthe reference. EXAMPLES 1. Batches of 250 g. of

| ndonesian rice were treated according to described processing nethod given
the foll ow ng processing conditions: tenperature of 280 C in processing

he ol ocessi ng s temerature of 280 C essi ng
'n Torced att TR0 Mt M Tre e bao Lo ed i Sh cte PR Phabdtodse °°

until use. Tbhsemiesk wsEN@UW scemijran elddton anberosespet sThanoweeght of
cold water, the m xture,was stirred and brought to_poil Z 0 Y 2003 WO
00/ 44244 14 P00/ U L 1 DS ba W dPee ToF RORE AL1 Fher BFEACS:

m nutes, depgrdiing edidnteNSidinge eddr ate Sk2@g ot hPaRern8® mhxture was
~occasionally stirred, especially wherthe ter was t ken up bé the rice
and evapor ate I INaEle oo iRn e‘ét'ijé?ﬁiqull\géﬁ’éﬁ’&?z??eb%??%r BButi® nin

st andi ng is defined as the not sponge~like outer part of the kernel.

H

Our novel gquick cooking rice according to our second
embodiment displayed cracks mainly in the longitudinal
direction of the rice kernels. These cracks, present in the
dense outer layer or rim of the kernel only, have a width
of 5 to 300 microns, in particular of 15 to 200 microns and
have a depth of 100 to 250 microns, in particular of 130 to
200 microns. The number of these cracks per rice kernel
varies between 0 and 10 but in general this number is

between 2 and 7.

The novel rice kernels according to this embodiment of the

invention have as a characteristic that they have a massive
rim around a sponge like structure. This massive rim has a

thickness of 10 to 250 microns, preferably of 50 to 200

microns, more preferably of 100 to 150 microns.

The sponge like structure contains per kernel less than 5,
preferably less than 3 holes with a size of more than 500
microns. The presence of these holes seems disadvantageous
for the strength of the rice kernels as comes out in the
amount of damaged rice kernels 'in particular as obtained
after cooking of the rice. In this respect it is also
important that the sponge like mass is substantially or
even better completely free of transversal cracks, in
particular free of cracks perpendicular to the long axis of

the kernel. These transversal cracks are also contributing



1

tine) after cooking, when cooled down to tenperatures at which riceZ2ilsMAY 2003

: normal ly eaten. 2. Batches of 250 g. of Thai rice were trgqﬁ@%,g&&&éding to
descri bedVBO®é#44i ng et hod gi ven the fol | owi ng processi nd CORdI LI BRs:

tenperature of 300 C in processing chanber, processing tine of 25 sec.,
“ctooling time of 10 min of which 20 sec in forced air*circulation. The
treated rice was stored in closed bags uatil use. This rice was put in a
pan with 9 to 5 tines its own weight of cold water, the m xture was stirred
and brought to boil. The rice was cooked without a lid for 6.5 to 7.5

m nutes, deReRfNgrPRntNENHriokedfl rheal 1@hedisZ@ 10k rPRBoxERG . MrRLYr e vas
occasionally stirred, especially when the water is taken up"by the rice and

evapor at ed altheughc € résksd Migh&aben Premeditatidl Fhaf rém edokiuggnolkén cool ed
down to te r.at.ur t i.ch ri [ or.ma| P hce wa
qggﬁ %géﬁ%l% ﬁﬁ?d@ cr%%%s'%g% s%%sk%n@@é?%y é§a§%ﬁg§%FE \ S

treated at uring sec. according to neho ce
ker nel s werdsebserined hien spiomgScankenyaBlsecThds Fpongecopde( B8ENE after

proper coati i } tal lay Gtypically. nm RPdT| 1o
b ovent Consrltrerthetay St rne PR Sraan Beile iR BRYEREREr S Shas
observed byapsepanisigtas fofasmald, hodesg facshahpchamoreblchde, 756n%t have

| ongi tudi nal direction of the rnel . WO 001 44244 15 2 0O 2003

POTT EP99/ 10288 BELER B dn ot LORCRSFFqRELr A BxerRaP? EhrFI Nogepnadn 7)

| ongi t udi nali fFeaeks dFoa PigFerknitnvbheesukkaes efickheeckaenel.sg.Fheéokength
of these cracks is hetween 0.%@8nd 5 nn1%g3§n 2 gn%. The _wi dth of these
cracks rangd@S™REm*L Cfo HiGSE EomPEfred FietBBN-FRY INPRBCELPPh of the
cracks bet waer.aokewrumalrildi ebQ0 sueh dkarsyer sakmgeacksver kgmpake from
devi ati ng Iog%jtudinal have sim | ar dinmen but in post cases

crack Eigns,
these crackS"CIRPERPYS Hﬁﬁ?ﬂ?&PtﬁPPhPﬁ ROFER -t ¥Rt RELoPVE FRPRTL 6NESRi dth | ess

than 10 umsmBhe Rumeer (@fr pheee)t havevensamperaeks Fsnbetwaennl@nhand 30.
I nternal Sponge-1ike structure syrrounded b non- porous rim Thi ckness of

y .a
the rim vaMed&ErhAPLROER GO aSGPEGALYNPT| fhenh&iFenmkeRRedFadRE EPESVLE| bl e

whi ch have theerogRRhGORGthel Bft RBecdesell REirge16f the external surface. The
cracks never continues into the sponge structure. Holes in the sponge

structure are absent or only 1 or 2 are present (nmean 1). The distribution

of size 4f e nBokes ri2RI&erhed® Lckbkhih@0temhig0epbotiffchtaskutgesur face
(excluding the rimregion) contains holes smaller thin 50 um but | arger

than 5 um ipyengfophdugitherutd spdpyadePidkcFeasagyt hasr ParEEERENYY cont ai ns
hol es snal L ghR3RGO M@ 1iter of the rice kernels) of 0.4 to 0.75

kg/1l, in particular of 0.45 to 0.70 kg/l. This bulk density
in fact illustrates the porosity of the rice kernels. (bulk

density of a natural rice is about 0.84 kg/l1).

The improved appearance of our novel rice kernels can be
illustrated by the fact that our novel rice kernels have a
considerable internal coherence, because after cooking for
about 8 min at about 100 oC in water the amount of broken
rice kernels has increased with less than 20 %, in

particular with less than 15 % as a result of the cooking.

Our novel rice kernels can be obtained by a process,
wherein milled or polished rice kernels are subjected to a
heat treatment in a hot inert gas stream while being in an

annular, fluidised bed with a limited height.



T 0, MAY 2003 WO 001 44244 PCT/ EP99110288 16 9. |R64 was treated at 28§ MAY 2003
~during 30 sec. according to nmethod of Exanple 1. Rice kernels were observed
in the Scam@iogg4Bdectron M croscope (SEM after proper coat F’GW%’W%{’ thin
~metal layer (typically a fewnmPd/Pt) to prevent charging in the SEM The
internal structure of .the kernels was observed by preparing a fracture,
using a sharp razor blade, in the |Iongitudignal direction of the kernel.
Description of the structure External. 1 till 3 (mean 2) | ongitudinal
cracks are present in the surface of the kernels. The | ength of these
cracks is between 9 and 6 mm (nean 5 mm) The width of these cracks ranges
from< 10 till 50 um (nmean value 30 um. The depth of the cracks between a
fewumtill ROforudingr abs¥epsal eetrack praicesisuhiengepaependifcutiae taet he
transversal ones and,éhave sim | ar depth dinensions, they %re mych shorter

in length addF$atfBsiPcasBett HaSeSEFr§eRe OIhedr §otr 3pFdl YPight AFnPESPE

tenths of adARohgha Medhh LBSSht BaBvi@eum hike Renbentof shhesenkransversal
cracks is between 5 and 15. Internal Sponge-like Structure surrounded by a

non- porous rAGEiqhi ERNEBS Ef St ABAr FACRakieddeRst whehtP0028n8tPOOMUAT ERet he

rimthe cracks,dfep¥isi Breawhi-chelavenha®Tenhiconedei Rethg1despr bRti on of
the external surface. The cracks never continues into the sponge structure.

2 0 MAY 200 cuepoedqang s@uspended in the gas stream in a well defined
bed formation. The underside of the bed is exposed to a

high velocity impact of the gas stream, leaving the means
in an area where high turbulence exists. In this area the
heat transfer rate in the process is increased. The means
that provide the high velocity swirling action typically
have an inclined blade structure like present in turbines

(however they do not move).

The fact that provisions are taken to aveid that only the
underside of the bed is to be exposed to the reaction
conditions, prevents that the rice kernels are heated
unevenly. The use of the means with the inclined blade
structure causes the rice kernels to flow according to a
toroidal movement. This ensures the even heating of the

rice kernels.

Very useful conditions for this process are:

treatment times of 10~60Q sec, preferably 15-50 sec most
preferably 20-45 sec, treatment temperatures of 200-350 °C,
preferably 240-310 °C which is dependent on the batch size.
Moisture contents in the starting rice ranging from 5-40
wt%, preferably 10-20 %, whereas the products are cooled
after the treatment within 2-30 min, preferably within 5-20
min to 25 °C.
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PCTI.LEP99110288 Hol es in the sponge structure are absent or only 1 or 20A 2003
‘present ( The distribution of holes ranges fromb5 ti 85~
Aoy gerstBhoie

of the fractur rface (excluding the rimregion) .contain | er
.than 100 pm but larger than 10 pm 150 of the fracture surface (excluding
the rimregion) contains holes smaller than 10 um 5. Basmati rice was
tx'eated at 280 C during 18 sec. according to nethod of Exanple 1. Rice
kernel s were observed in the Scanning El ectron Mcroscope (SEM after
proper coating with a thin netal layer (typically a fewnmPd/Pt) to

prevent chasQl ngsify 116 SEM (e dJES QA Es%]cﬁ L\Pé&Hr?oPé%)f *‘aﬁré‘%ﬁ%lﬁoé’@é
observed by preparing a fracture, using a sharp razor ade, 1'n the
| ongi t udi naln @i mewthiean af pateerkeraplidaasiorn ot i or ofe fdreerste udiair e

Ext ernal . ti,l 1 .10 n.5) Jlongitudinal,cr ; s;ég |- surface
of the ker%é’lls}.owllﬁleq I(p(ragﬁcgetrht%fart %sneéjigcr%c ds' i%ll;%tige%’np%{s an]dJJS tnéf( mean 2
nm ) . The 3820td® ;0fER 2534 03 ;acksd rm@a%d(rq).m}ﬂ]l(théég_lﬂmm (mean val ue
50 pnm). The,.depthiof_ the cracks, hetween a f mtill 100 pm few tens
ongi T i nai el SRS HE HRATTE Lo IR Gt (B PERLARA 1F dSvor sal
cracks ori girdales Sirn dRmetd g TR lod agiddidatadntod atkesc I Hh@ | ar

di nensi ons, but in nost cases these cracks converge rgpidly, within a few

hundreds A€ NAFMIG0F SRONSOCAL A8 ' EhscRISRIAlgsEE ©f  quick cooking

rice products. A very beneficial process for the
preparation of our novel rice products is disclosed in our
co-pending European patent application 99%9202665.8.
According to this processing the rice kernels have

horizontal and vertical velocity components.

Our process e.g. can be performed in a process chamber as
shown in the attached drawing. Herein the starting rice
kernels are introduced by hopper (1) via feeder with weight
unit (2) through feed door (3) into process chamber (4).
Chamber (4) is provided with a plate of blade ring (5). The
center of chamber (4) is provided with heating elements (7)
above which a lid (13) with openings is present. Under the
heating elements (7) process fan (6) is present which is

driven by an impeller motor (14).

The wall of chamber (4) is provided with an outlet feed
door (8), through which the final product is removed from
the chamber (4) via cooling chamber (9) to outlet (11). The
cooling chamber (9) is connected with cooling fan (10). The
paramaters of the process condition are set and controlled

with the control unit in the control cabinet ({12).

During the process rice kernels are introduced via feed
door (3) into chamber (4). Simultaneously a gas stream,

preferably air 1s introduced below plate (5). The velocity
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18 microneters to a width less than' 2 Nm The nunber of these transvarlEMAY 2003
cracks is between 50 and 100. r Internal 4 Sponge-like structure surrounded
by. a non-porous rim Thickness of the rimvaries between 200 and 300 pm In
the rimthe cracks are visible which have been nentioned in the description
of the external surface. The cracks neger continues into the sponge
structure. In less than 10% of the rice kernels a transversal crack is
observed inside the sponge structure. In the sponge structure 1 till 4

(mean 2) bol g5, 8 €.0r 839AL1aY nGr3 13us! 8y hgg1Lbe (199 pxis,gh more

t han 500 Um ISt ibution of Size o €57 I'n thée sponge®structure
ranges fremibht firkesh5@asmis8idtafoduleeds vdat precessf dee (€Xxcl Bheng t he

rimregion) .contains h smal | er_ t han 15% ~m,but | arger .than 20 um 15%
of the fr&@f“ﬁ?éagﬁFﬁaP %i‘fclg&c?i ng 8 SHE R r@BPoﬁ?nHﬁngﬁs Hol es snmal | er
than 20 umecir2ulaWA¥2@R3t19CtdiemMprbce@dl ¢hsCOOki BBel bpendhyB &n

preparation tinme for eating purposes of |l ess than 10 m n and di sp| ayi ng
after cookPRgléBodidlemigres@orndhs: gp6r diSesehget89nadi RGCERE2AYPEHr ance of

natural , H@E?Eﬂb%l‘é&r&%t@d(7i)r!c'wh@ MG 2928 QhsNekeiak rbhgckal haw ng
properties. (1) "a springiness for the cookéd quick cooking rice conparable
wi th that cormbeskdd ) umiredthed bliagdes( iin) rd asese (8) st FhBUEi6R kernehs

uncooked QHLEK 2GR08HAGJdik S ANAE I BbAN 31820l pRR BULKATR Phed
crosssection is takén'in by pores wth a size'or I- m crons, preferably
1-50 mi cr ems, smbgeciesf drald ytol-d dailc movemeniti fa whiet d oWexl pghtt sy elfl ow

col our af tcsr m%%?:ki(qlg (a\ﬁc? Po%inp%free of grittiness after cooking (v) a

firmess after CooKi'ng corfparable with that of cooked untreated rice 2.
Qui ck cookiongidiade ddanrdiiswyl thed| diha hahior pgra prfepveatyacn howeweaf | ess
than 8 mn. 3., i.ck cooking.rice accordi.,ng.t.o clainms_1-2 having,a porosity
Sothat 203505 SRS LD AR R dlF e 00 Reth Ao S ebeReReh
consi sts afy pdreererafs 1¢5) My geertiGulQ@y dhecqalsi g mecd ran leteal dabl e by
Kﬁ/lrzr\lglrzg gg !t h%lpgré:oe(c)gessi accor di ng att%eornese%rarrg%ri%nofoft hc%eprrolcc%s egcln i,m8 1321
particles. After the time required to perform the process
the process is stopped and the product is removed via

outlet feed door (8) and cooled in the cooling chamber (9).

The gas usually is applied with a velocity of less than
50m/sec, preferably less than 25 m/sec, most preferably 10
to 25 m/sec.

The gas circulation can be performed by using an air
impeller with a rotation speed of 60 Herz or less, in

) particular 50 Herz or less.

Evaluation of the cooked rice obtained by this process
demonstrated that the products after cooking have good
cohesion properties, display a good bite and mouthfeel,
hardly grittiness, and no.off taste. The springiness of the
products is also very good. In addition the processed rice
shows before cooking a very advantageous pore distribution
and during cooking even appearance. The starch of the

processed rice is partially gelatinized.

AMENDED SHEET



5. Quick cooking expanded rice kernels with a preparation tine for e2iMg 2003
pur poses of less than 10 mn and before cooking having: - ~ an outersurface
‘with cracks predominantly in the |ongitudinal directionR-o-f the rice
kernels - an internal sponge like structure surrounded by a massive rim

whi ch sponge |like structure has a pore-: stribution such that the mass of
the sponge |ike structure is free of transversal cracks and contains no or
only a few holes with a size of nore than 500 microns, while the rest of

t he sponge like structure consists of small pores - a bulk density that is
nmore than 10 $, preferably nore than 20 o and nost preferably nore than 25
0 |l ess th&arthefbtuhk derweintyonf ishelsatarabcei eentéivingimedes from 6.

Qui ck cooking rice kernels .,according.to claim5, wherein the cracks in the
IongitudiHéﬁgﬁﬁpegpﬁoﬁlﬁf Pﬁe%%ﬁcgeg%rﬁﬁlé fao&ed Giden U125 1% 300 nicrons
and a depbbtetinB0af@e25@ Muilc®kNeookinQUbektBaOKkERE &i Cenker@ls according
to clains 5-6, wherein the nunber of |ongitudinal cracks per rice kernel is
| ess t hankegPepEePEFIBIYNY & the BnveptérNeooki ng rice kernel s according
to clains 5to 7, wherein the rimhas a thickness of 10 to 250 m crons,
preferably 100 to 150 mcrons. 9. Quick cooking rice kernels according to
claine 5 to 8 wherein the sponge like structure contains per kernel |ess
than 5, preferably |less than 3 holes with a size of nore than 500 m crons.
AMENpED SHEET Z 0O MAY 2003 al 10. Quick cooking rice kernels according to
claims 5 to 9, wherein the sponge |ike mass consists of small holes from
whi ch nore than 75 a have a dianeter of 1 to 100 mcrons. 11. Quick cooking
rice kernels according to clains 5 to 7.0 wherein the kernels have a bul k
density of 0.4 to 0.75 kg/1, preferably 0.45 to 0.70 kg/1. 12. Quick
cooking rice kernels according to clains 5 to 11, wherein the ,kernels have
a consi derable internal coherence so that after cooking for 8 mn at about
100 vC less than 20 % of the rice kernel-s, prefezably less than 15 are
broken ~as a result of the cooking. 13, Process fdr making qui ck cooking
rice or quick cooking rice kernels with the properties of the rice or the
rice kernels fromrespectively clains 1 to 4 and clains 5-12, wherein

m |l ed ox polished xice kernels are~subjected to a heat treatnent in a hot
inert gas streamwhile being is an annular, fluidised bed with a limted
hei ght. 14. Process according to claim 13 for the preparation of a quick
cooking rice or quick cooking rice kernels with the properties as defined
in respectively clains 1-4 and 5-12, wherein rice kernels are subjected to
a heat treatnent in a hot gas streamin a treatnent chanber and wherein the
rice kernels are subjected to the heat treatnment while being in an annul ar,
fluidised, swixling, toroida~ bed wwth a |imted hei ght and wherein the
rice kernels have horizontal and vertical velocity conponents.

AMENDED SHEET
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15. Process according to clains 13-14, wherea.n the rice kernels are?licdAYeXii]

to 200 -

350C, preferably 290 -

310 C ANMENDED SHEET

2 0 MAY 2003 22 16

Process ac®@Wiigd4 o clains 13-19, wherein the rice kernel sPSFEPIY¥38d f or

10- 60 sec,
chanber .

gas.
vel ocity of

17.

preferably 15-50 sec,

nost preferably 20-95 sec in the treatnent

Process according to clainms 13-16, wherein fir is applied as

18. Process according to clains 13-
| ess than 50 ni sec,

wherein the gas is used with a
preferably | ess than 25 nmlsec 19. Process

according to clainms 13-18, wherein the gas is recirculated in the process
r ocess

L%T‘%Pge%‘i%%?r
i npel | er Wlatﬂ’te’:!: redbaking sperdiodsé§0ctesznorbéesst pishersbdbyuds Herz or

during and f
according t

| ess.

the starting rice kernels is 5-40 wo,

ter %ggaratlon of . the rice kernel

P54 5L 2GR AT nC PR HAEOR ©F 6

5

| St SRuef

22. Ri

21. Process according to clains 13-20, wherein the water content of
preferably 10-20 w o.

ce

contai ni ng TE@Aes, 2m@6rﬁ1bé1ri§6nrb§et}hé1 bhgdneel SréSe 2 LOOKeE di L@@l ned
after quick cooking of
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the rice or
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grittiness 4 5 5 5 1
appearance 4 5 1 3 2
taste 4 5 1 3 3
NB:
Untreated rice referred as “reference” is scored on 5 as

the maximum scale for each attribute.

is defined as the biggest difference from the reference.

EX

1.

AMPLES

Batches of 250 g.

of Indonesian rice were treated

according to described processing method given the

following processing conditions:

[
a] ca] ca]
caJ ca] ca
ca] ca] ca
a] ca] ca]

cal ###%$$
a] ca] ca]
a] caj] ca!

The lowest score of 1

temperature of 280 °C in

processing chamber, processing time of 25 sec.,

cooling

time of 10 min of which 20 sec in forced air circulation.

The treated rice was stored in closed bags until use.

This rice was put in a pan with 4 to 5 times its own weight

of cold water,

the mixture was stirred and brought to boil.
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VlO%)U&'()'proce551ng conditions: temperature of 300 °C in processing
chamber, processing time of 25 sec., cooling time of 10 min
of which 20 sec in forced air circulation.
The treated rice was stored in closed bags until use.
This rice was put in a pan with 4 to 5 times its own weight
of cold water, the mixture was stirred and brought to boil.
The rice was cooked without a 1lid for 6.5 to 7.5 minutes,
depending on intensity of heat and size of pan.
The mixture was occasionally stirred, especially when the
water is taken up by the rice and evaporated. The rice
could be eaten immediately after cooking, when cooled down

to temperatures at which rice is normally eaten.

3. Pandan rice was treated at 280 °C during 18 sec.

according to mehod of Example 1.

Rice kernels were observed in the Scanning Electron
Microscope (SEM) after proper ccating with a thin metal
layer (typically a few nm Pd/Pt) to prevent charging in the
SEM.

The internal structure of the kernels was observed by
preparing a fracture, using a sharp razor blade, in the

longitudinal direction of the kernel.
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Description of the structure

External.

5 till 10 (mean 7) longitudinal cracks are presenE_in the
surface of tﬁg-kernels.

The length of these cracks is between 0.5 and 5 mm (mean 2
mm) .

The width of these cracks ranges from < 10 till 100 pm
(mean value 50 pm).

The depth of the cracks between a few pum till 100 pm.
Transversal cracks originate from deviating longitudinal
cracks have similar dimensions, but in most cases these
cracks converge rapidly, within a few tenths of a mm, to a
width less than 10 pm. The number of these transversal

cracks is between 10 and 30.

Internal

Sponge-like structure surrounded by a non-porous rim.
Thickness of the rim varies between 50 and 100 pm. In the
rim the cracks are visible which have been mentioned in the
description of the external surface. The cracks never
continues into the sponge structure.

Holes in the sponge structure are absent or only 1 or 2 are
present (mean 1).

The distribution of size of the holes ranges from 1 till
100 pm.

75% of the fracture surface (excluding the rim-region)
contains holes smaller than 50 pm but larger than 5 um. 25%
of the fracture surface (excluding the rim region) contains

holes smaller than 5 pm.



1

10b-10bL! 10%& ()-gnT5C 109&Z& ()- 109%&Z& ()- 109%&Z& ()- 109%&Z& ()- 109a280 MAY 2003
10928 ()- 109%&& ()-u[ <5C 1092Z& ()- 109@& ()- 109&Z& ()-;c z ei) 10%F& ()-
10928 () - eWO0/44244i 3 100z& ()- 10%&& ()- 109&& ()- 109zé& () PCIaa%ieese

% + iJ+; 109%Z& ()- 109%&Z& ()-

16

4, IR64 was treated at 280 °C during 30 sec. according to
method of Example 1.

Rice kernels were observed in the Scanning Electron
hﬁicroscope (SEM) after proper coating with a thin metal

layer (typically a few nm Pd/Pt) to prevent charging in the

SEM.

The internal structure of the kernels was observed by

preparing a fracture, using a sharp razor blade, in the

longitudinal direction of the kernel.

Description of the structure

External.

1 till 3 (mean 2) longitudinal cracks are present in the
surface of the kernels.

The length of these cracks is between 4 and 6 mm (mean 5
mm)

The width of these cracks ranges from < 10 till 50 pm (mean
value 30 pm).

The depth of the cracks between a few pm till 200 pm.
Transversal cracks are running perpendicular to the
transversal ones and have similar depth dimensions, they
are much shorter in length and in most cases these cracks
converge rapidly, within a few tenths of a mm, to a width
less than 10 pm. The number of these transversal cracks is
between 5 and 15.

Internal

Sponge-like structure surrounded by a non-porous rim.
Thickness of the rim varies between 100 and 200 pum. In the
rim the cracks are visible which have been mentioned in the
description of the external surface. The cracks never

continues into the sponge structure.



. 10%& () 109Z& ()- 10%Z& ()- 109Z& ()- 109%&Z& ()- 109%Z& ()

[ _ - — —— -— N 1

109@& ()- 109&& ()- 109%&& ()- 109%&& ()- 109%&Z& ()-+ / 0 2

5 G | el O MAY 700
109®& ()- 109®& ()- 109@& ()- 109@& ()-:c z eid 109&Z& ()-M
d

d H +;
+;

G M
R

RET P]99/?02§%

109@2& () - WO 20/64244 1092& ()- 109@& ()- 109@& ()- 109@& () -
17

Holes in the sponge structure are absent or only 1 or 2 are
present (mean 1).

The distribution of holes ranges from 5 till 100 pm.

85% of the fracture surface%lexcluding the rim-region)
contains holes smaller than 100 pm but larger than 10 pm.
15% of the fracture surface (excluding the rim region)

contains holes smaller than 10 pm.

5. Basmati rice was treated at 280 °C during 18 sec.

according to method of Example 1.

Rice kernels were observed in the Scanning Electron
Microscope (SEM) after proper coating with a thin metal
layer (typically a few nm Pd/Pt) to prevent charging in the
SEM.

The internal structure of the kernels was observed by
preparing a fracture, using a sharp razor blade, in the

longitudinal direction of the kerxrnel.

Description of the structure

External.

3 till 10 (mean 5) longitudinal cracks are present in the
surface of the kernels.

The length of these cracks is between 0.5 and 5 mm (mean 2
mm) .

The width of these cracks ranges from < 10 till 100 um
(mean value 50 pm).

The depth of the cracks between a few pm till 100 pm.

A few tens longitudinal cracks are present having a width
less than 10 pm.

Transversal cracks originate from deviating small
longitudinal cracks have similar dimensions, but in most

cases these cracks converge rapidly, within a few hundreds
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micrometers to a width less than 2 pm. The number of these

transversal cracks is bétween 50 and 100.

Internal — —
Sponge-like structure surrounded by a non-porous rim.
Thickness of the rim varies between 200 and 300 pm. In the
rim the cracks are visible which have been mentioned in the
description of the external surface. The cracks never
continues into the sponge structure.

In less than 10% of the rice kernels a transversal crack is
observed inside the sponge structure.

In the sponge structure 1 till 4 {mean 2) holes are present
having a diameter along the log axis of more than 500 pm.
The distribution of size of the holes in the sponge
structure ranges from 5 till 150 ym.

85% of the fracture surface (excluding the rim-region)
contains holes smaller than 150 pum but larger than 20 pm.
15% of the fracture surface (excluding the rim region)

contains holes smaller than 20 um.



109Z& ()- 109%Z& ()- 109&& ()-,!-!L""h###bA+;c z eiJ . @ L0%WAR ()-
+10988&' ()- ', 109%& ()- °$, 10988& ()-S ! 10%8& () -

10978 () - #$$90808%WUAC L 10%9 & ()- $10% & () - 10984.0904.0%% 8109884 () -
S610000& ()- " 0s$10%! & ()-y5%m&& M ' hlo: vUdc 110% & ()-N ,i10% & ()- 3s
"10% & ()-f 3s "109& ()-f 3s "10% & ()-f 3s

"10989%& ()-f' (f()"*?+@A+B+| [ NA4c10) 10)10) @9! 10% & ()-y , &10% & () -z
., &10%) & Eé—z &10%8& () -z , &10% ) & () - zB+Otn+p+", , .| [: Nadc10

| St110% + 8% F3+10% 'c & ()- F3+10% +~ & ()- $s10% + & () -
3110% + & ()- “(10% + & ()-../01111|[:-410"+ ,f8t!110% + & ()-z
@5%$10% % & ()-f @10% + & ()-. ,S, .10% + & ()- @s!'10%+ & ()- .S

10% + & (1-11120S6croBing Fice ¥itdoR prePerasion 1698240 eating

purposes of less than 10 min and displaying after cooking
good overall eating properties, amnd having the appearance
of natural, untreated rice and including one or more of the

following properties:

(1) a springiness for the cooked quick cooking rice
comparable with that of cooked untreated rice

(ii1) a pore distribution for the uncooked quick cooking
rice sothat more than 18B% of the surface of a cross-
section is taken in by pores with a size of 1-100
microns, preferably 1-50 microns, most preferably 1-5
micromns

(iii)a white to light yellow colour after cooking

(vi) being free of grittiness after cooking

(v) a firmness after cocking comparable with that of

cooked untreated rice

2. Quick cooking rice according to claim 1 having a

preparation time of less than 8 min.

3. Quack cooking rice according to claims 1-2 having a
porosity sothat 20-50%, preferably 25-40% of the surface of

the cross-section consists of pores of 1-5 microns.
4. Quick cocking rice as obtainable by performing the

process according to one or more of the process claims 13-
21

AMENDED SHEET
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rice kernels have a width of 5 to 300 microns and a depth

of 100 to 250 microns.

7. Quick cooking rice kernels according to claims 5-6,
wherein the number of longitudinal cracks per rice kernel
is less than 10, preferably 2 to 7.

8. Quick cooking rice kernels according to claims 5 to 7,
wherein the rim has a thickness of 10 to 250 microns,

preferably 100 to 150 microns.

9. Quick cooking rice kernels according to claims S to B
wherein the sponge like structure contains per kernel less
than 5, preferably less than 3 holes with a size of more

than 500 microns.

AMENDED SHEET
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12. Quick cooking rice kernels according to claims 5 to

11, wherein the kernels have a considérable internal

coherence s¢0 that after cooking for 8 min at about 100 oC

less than 20 % of the rice kernels, preferably less than 15

% are broken as a result of the cooking.

13. Process for making quick cooking rice or guick cooking
rice kernels with the properties of the rice or the rice
kernels from respectively claims 1 to 4 and claims 5-12,
wherein milled oxr polished rice kernels aré'subjected to a
heat treatment in a hot inert gas stream while being in an

annular, fluidised bed with 2 limited height.

14, Process according to claim 13 for the preparation of a
guick cooking rice or quick cooking rice kernels with the
properties as defined in respectively claims 1-4 and 5-12,
wherein rice kernels are subjected to a heat treatment in a
hot gas stream in a treatment chamber and wherein the rice
kernels are subjected to the heat treatment while being in
an annular, fluidised, swirling, toroidal bed with a
limited height and wherein the rice kernels have horizontal

and vertical velocity components.

15. Process according to claims 13-14, wherein the rice
kernels are heated to 200 - 350°C, preferably 240 - 310 °C.

AMENDED SHEET
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18. Process according to claims 13-17 wherein the gas is

used with a velocity of less than 50 m/sec, preferably less
than 25 m/sec

19. Process according to claims 13-18, wherein the gas is
recirculated in the process during and after separation of

the rice kernel particles.

20. Process according to claims 13-189, wherein the gas is
recirculated using an air impeller with a rotation speed of
60 Herz or less, preferably 50 Herz or less.

21. Process according to claims 13-20, wherein the water
content of the starting rice kernels is 5-40 wt%,

preferably 10-20 wt%.

22. Rice containing meals, wherein the rice in the meals
is a cooked rice obtained after quick cooking of the rice

or the rice kernels according to respectively claims 1-4
and 5-12.
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