VD 96/ 15684 . s PCT/ EP95/ 04200
Fast' rehydrating pul ses Field of the invention 5 The

present inv ' el ates to a process for prepari ng f%ﬁﬁ? ting
pul ses. %4‘%%8%gr ound of the Invention 10 Var %@Q%%gesses

for preparing fast cooking or I nstant pul ses, conpri'sing a precooking
and a dryi ng of t he pul seBgstarmehyniratindneulfsdshe probl ens encount er ed
when carryi ng out these processes is the bursting and/ or parti al

disintegration of the pulses. During 15 this bursting, due to differences
in surface terfSiadd of thehdnwestivhe skin and the cotyl edon, the pul se may
split into two hal ves which separate and cause it to resenble

wings of an insect. This phenonenon is known to a person skilled
in the art3by the ter MASUREESENF dgivergion relatem &R op dPFAFSSs for

disintegratiO@Ieﬁayangsqgges&ggpdratiﬁ?spggggsnade to carry out a

controlled drying of the cooked pul ses. In the case where
cooki ng takes place under pressure, a person skilled in the art
may al so 25 Baakigewunat ef shecDnventien relaxation of the steam
pressure, followed by a controlled cooling of the pul ses, in other
words contenplate carrying out the steps of relaxing the steam
pressure d%d cool i ng Vesious pupsessesr &l pyenadiagofestl Fookbng yorf or
exanpl e. instant pulses, comprising a precooking and a drying of

the pulses, are known. One of the problems encountered
when carrying out these processes is the bursting
and/cr partial disintegration of the pulses. During

15 this bursting, due to differences in surface ctensions
between the skin and the cotyledorn, the pulse may split
into two halves which separate and cause it to resemble
wings o©f an insect. This phenomenon is known to a
person skilied in the art by the term butterflying.

20 To avoid this disintegration, the suggestion
has been made to carry out a controlled drying of the
cooked pulses.

In the case where cooking takes place under
pressure, a person skilled in the art may also

25 contemplate a controlled relaxation o¢f the steam
pressure, followed by a controlled cooling of the
pulses, in other words contemplate carrying out the
steps of relaxing the steam pressure and cooling the
pulses carefully and above all slowly, for example.

30 US 4,273,796 describes a process for preparing
fast rehydrating pulses which do not burst during the
drying which follows cooking, in which the pulses are
cooked, at atmospheric pressure or under pressure, in a
5-7% sugar solution, and dried using any known drying

35 process such as lyophilization or drying under vacuum,
with hot air, using infrared or using microwaves, for

example.

40



30 US 4, 273, 796 describes a process for
rehydrating pul ses which do not burst during the

preparing f ast
dryi ng which foll ows

cooki ng, iqy$@ Q;Ehe pul ses are cooked, at atmnospheric p&ﬁiﬁgaﬁﬂﬁr
under pressuré, 1n a 5- 7% sugar solutlon and dried using any known
drying 35 process such as |yophilizati@n-or drying under vacuum W th
hot air, using infrared or using m crowaves, for exanpl e. 40

- 2- Suqygmﬁééy d%h%hln¥SOEHQPon The object of the
present invetion “i propose a process for preparing fast
rehydrating pul ses 5 mhlch conprlses a step of cooking uunder pressure
but whi ch avoi dgnthe pygsti ngs of-d he pulses, s wethout, it ., being
necessary to cook themin a sugar solutlon or to “provi de” “for

bk B ate1

A
-—54\5

control led PEPEREEI 8nP-GF*ERe~pFeBsAPR

famd/ RN hceéhﬁrﬁlpééseﬁollng of

the pul ses. #hich compribesthd Sseaf, din thekptpceageacerdifigd oput he

present invepy an, he, pulses, are. cooked ,wt
pressure, cooled” by %ﬁ e ng rh&h*ﬁn& &F v%lt:uu“e

It was foundbeipgeregessasyr pri sengl gren
bursting of pybsggecqgﬁedgmélLsLaamﬁ

[ OS Bhap © 25 Iy~ L0 i.a
and/cr a c¢o T

10

15

~mar
der

them un

steam and/cr
20

words,
25

-‘-4--

vessel,

e

+h
cnenl

30

ra
-

Detailed description of the

35

xation

rassure

under

St eam Dt
it

-hseul d Wlé.d—lo.-._

By

thdth, & FubRr gradertian avwitb t he

of

s

- - -

S0 T2 cool

~
~t

—

a
than 1if,
xed carefully in

in

the
a

pressure

$3
Stiili

a‘.‘
relaxation,

Invention



in -a vessel under pressure, the pul ses can be cool ed directly by

pl aci ng them under vacuum that is to say by drawing off steam
and/ or ' condensed vapour (flash cooling wthout takicigeposee al
precauti onWO9(1§6845 20 residual pressure in the vessel which is
significantly bel ow at nospheric pressure. ' In other words,
the present process nakes it possi ble not only to preserve the
Integrity OEonﬂéM% beld&”éﬁﬁk yhi ehe hardly BM&%%sa%rfﬂﬂathf @hgo to
cool the 25 u se ficantl nore, quickly than if

conpari son, 5pF§§¥GFétP§ g%l%&%ﬁl%%refully in or der to

reestablish at rmsphqw C tHY esBalfteer | ncagée namyegselg_q adedet hetopul ses,
which are aure pr.essure

stil e
rel axati on, §é%¥§ﬁ?tﬁhgﬁy68895853Igafy hey B E@?E%ﬁeé 58§8E?B? 6Rof the
Invention5 3-30 h at 1%6304Cr yinountehewatr &s eot pnoceser twitist aheing 35
material = candy A oY, bl 63N vk YanBihEess olbs of RIRhIAGAT dry
soya, bear, pea i's
preferable f&s @H@n§t§ﬂflﬁ§ahhléiiﬁg the colayr,p Q§é§xﬁépﬂﬁg a mater

content of 40-80% ftrhks pwakes may be cooked at 105-140°C for 3-40 -3-
content being.that of the fresh gu %$s or that of the dr¥ pulses
r ehydr at ed b%‘?oak?ngﬁ vessel 1 ich a pressure equal o}

10 saturation vapour pressure at the chosen temperature
can be established, for example. The steam atmosphere
may be created in the vessel either by vaporization of
an appropriate amount of water, or by direct injection
of -steam, the air initially present in the vessel being

15 driven out of the latter at the beginning of the
process, for example.

The pulses may be cooled to a temperature of
20-80°C while placing them under vacuum by drawing off
steam and/or condensed vapour to a residual pressure

20 Dbelow 300 mbar and maintaining this wvacuum for 2-10
min, for example.

It is important, and can be most especially
recommended, not to allow the pﬁlses to come into
contact with cold air before the 'end of this cooling

25 step.

After the cooking and cooling, the pulses may
be dried to a residual water content of 3-10%, for
example. This drying may be carried out under vacuum at
40-60°C, at a pressure of 20-40 mbar and for 5-20 h,

30 for example.

The pulses thereby obtained have a very similar
appearance to that of corresponding dry but uncooked

pulses. The proportion of Dburst pulses is} in
particular, exceptionally low.
35 These pulses may be rehydrated generally in

5-10 min in boiling water, or even in 3-4 min in water
at 70-80°C for small-sized pulses such as lentils, for
example. They may be used as they are or as an



In the latter case, nanely in order to rehydrate dry pul ses,
t hey- may be soaked beforehand for 5 3-30 h at 15-30[err]C in pure water

or in water wi-th the addition of 0-0.5% of NaHS( err] and/or of O0-1% of
Clerr] H err Wapeisepy err] as agent for stabilizing the cAEEEISPEH0
exanpl e. The pul ses may be cogked at 105-140[err] C for 3-40

mn in a vessel in which a pressure equal to the 10 saturation vapour
pressure at the.,gchggeegl..term‘eratur%clquFI can be established, for exanple. The
1

st eam at nospher e may be cfedt ?&e5%§§8F°e|¥%@r~@§:va§©¢kzaq|on of
an appropr|aIe§%HﬁnnﬁOQﬁEW@mnﬁe or by direct |nject|on of steam the
air initially present Tﬂgthe S bei n 5 dri, ouL of the latter
at the beginning of eX&3 Egroces§9 exd F grrace variogge

pul ses nmay be ‘c’%?ﬂc'ed“%’b-sa t@wperénare re:rocess 2018@[ erpté&omhihe plagéing them
under vacusim e fihPfdu1ses ShEANEANS oEochgemag%Q@ﬂxu%y%% a re5|dua

pressure 20 hegl ow 300 nbar and maintaini thi's vacuum Tor" m n,
for exanple. -°° Perce 1“%ﬁ?sl§’?nﬁ6PF&ﬁﬁedanBQEGh“b@VnwgtgbspeC|aIIy
recommended, not to allow the pulses to cone into contact with cold air
before the engxgk_ﬁglg cooling 25 step. After the cooking and .
cooling, the pulses may be dried to a residual water content of 3-10%
for exanple. This drying may be carried out under vacuum at

40-60[ errcC, at a preggphqe-0f 2054 for 5-20 r_exanpl e.
The pul ses thereb obtalngd %avedagvgggpsgngpara < saﬁgsﬁraﬁce%ta tRat of
correspondi ng “Brybat uﬁ@@ok%ﬁpe“atgnes©@n aﬂnmrgrﬂ(ﬁn%tonnNa{ﬁqabnast

pul'ses is, OLB% of g@mpugglara @ége@$‘99a£hg%|9%6%$% "ATB5i FPRSC Mgter or

pul ses may bgs rghydrated ner
even in 3-4 mgn |ﬁ &%t erF f'“‘?g é%{-e?erﬁ C2F®r Tdraed s#%‘édbpuﬁusresmuch as
lentils, for runndkanpieer They may be used as they are or as an

15 The pulses are placed in an autoclave. Steam is
injected directly into the autoclave while first
driving out the air contained in the latter. The

v
temperature of the pulses is brought to 120°C in 2 min.
The temperature is maintained at 120°C for 12 min. The
20 pulses are then placed under vacuum by drawing off the
steam to a residual pressu of 250 mbar. This vacuum
is maintained for 3 min, after which the autoclave is
opened.
The cooked pulses have a water ccntent of
25 50.6%. Burst pulses amount to only a few per cent.
The pulses are dried at 50°C at 30 mbar for
14 h.
The pulses thereby obtained have a residual
water content of 6.2%. They have the appearance of the
30 original dry navy beans and rehydrate in 6 min in
boil-ng water.

Examples 2-4

35 Dehydrated dwarf kidney bean, red kidney bean
and Borlotti bean seeds are prepared 1in 2a manner
similar to that described in Example 1 for navy beans.

The values of the different working parameters
during the different steps, as well as the water

4



-4- i ngredient in a dehydrated m xture for fast cooking
soup, for exanple. The exanpl es bel ow illustrate

various aﬁ?&gﬂl ments of t he process for preparp@ggpgsfmh 5
rehydrat i névg according to the present invention.
percentages are expressed therein by wei ght ' Exarrpl e 1 10

Commerci al dr avy beans are soaked f or g ter room
t enper ature %Htﬂ'%'snéj R R L $@FTHSRER 1 FO ?‘l@lted in 6'3!‘?%901‘1 below,
Cerr]Herr] N@[eﬂﬁ]c@[ ethd cotbéSpondind vAEMeBapeegdenBbdr iQOMM:aiiple of

54.-0% The sqaked pulses are rinsed for 5 mn in running water. 15
The pul ses a:1 N3vE: 84 5On PR GRGOFSFE: Steamii s injected directly
into the autoclave vvhlle first driving out the air contained
in the gattﬁﬂ% tenperature of the pulses is brought to 120[err]C
in 2 mn. e terrperature I's maintained at 120[err]C for 12 mn. The 20
osi dual proSeure of 2a0 A THEvistom s e dged rar S n
after whi Eh ggégau %)cl \(/Ee |g o%xe'ngd. 3 T eEQcooked p ses
have a wat el respecsive of| 25y ¥s@n§% | Burst pul sesechrkddrey t ¢ Bonlactd few per
cent. conditiond'€ {PUl ses areg dried at SPLery] C at 3Q.ghar for 14
h. The pullses t hereby| obtal ned have a resi dyal
beans

Scaking at room temperature

time (h) 6 - 16 16 16 -

additive 0.25% NaHSO; | 0.25% NaHSOj3 - =

additive 0.5% - - -

CsHsNa104

water 54.0 58.2 55.9 54.7

content (%)

Rinsing in running water

time (min) | 5 | 5 5 5

Steam cocking

temperature 120 125 125 130

(°C)

time (min) 12 30 30 35

Cocling

pressure 250 250 250 250

(mbar)

time (min) 3 3 3 3

temperature 70 70 70 70

(°Cc)

water 49.4 50.8 50.0 51.4

.content (%)

Drying

temperature 50 _ 50 50 50

(°C)

pressure 30 30 30 30

(mbar)

time (h) 14 15 15 15

water 6.2 5.5 7.0 5.3

content (%)




wat ef, content of 6.2% They have the appearance of the 30 original dry
navy beans and rehydrate in 6 main in boiling water.

Exanpl es 2- S%a 684 Dehydrat ed dwarf ki dney bean, red ki dney bean
and Borlott i g seeds are prepared in a nmanner PGI/ERISA4200 0
t hat described in Exarrpl e 1 for navy beans.- : The val ues of the
di fferent working paraneters during the different steps, as well
as the water - 5- contents of
the pulses, are collatgd in Table 1 below, in which the correspondi ng

val ues presented in ExatplR?1Ses] thareby sibtsdared deoradethe a’ﬁ_bea‘aé}{c,en 1
St eps and Ex.the respec sv@(oragln__,_ yulsl@g ?Véﬁ/ few h§ e| d{‘{l’is
ey or

respective Tk beans, .. f
condi tions =9 r%1"f1sey‘"‘"‘a‘*n‘“l?) §ﬁ§~——en . BéaMSIEhvd*aLe in

beans Dakid ngoatm&lf‘oém boéhpegatvater. tine (h) 6 16
16 16 additive 0.25% NaHSO err] 0. 25% NaHSJ err]



additive 0. 5% : Clerr]Herr]Na[err] Qerr]

water ’ 54.0 58. 2 55.9 54.7 content (%
Ri‘nsi ng i N whl4pmd wat er time (mn) 5 PCT/EP9S/04200

5 St eam cooKI ng t enperature 120 125 125

130 ([err]C time (mn) - 712 ‘ 30 30
35 Cool i ng pressure 250 250 250 250
(mbar) ti Rdaimsn) 3 3 3 3
tenperature 70 70 70 70 ([err] O

wat er 49. 4 50. 8 50.0 51. 4 content (%

Dryi ng tellrperaturé proaggys for preparing fast50 rehydratind0

([err] O ph@%ésrem wh1c?4§9e pulses alr5§ocooked w1t1h Weam under, 30

(nbar) tine (5 L5
5 press rg, cooled Py placing +$hgm under +wvacuum ERd ent (9%

wat er
- 6-dried. The pul ses thereby obtained have the appearance

2. A process according to Claim 1, in which the

starting material is pulses having a water content of-

40-80%, which are cooked at a temperature of 105-140°C

16 for 3-40 min and cooled to a temperature of 20-80°C

" while placing them under vacuum by drawing off steam

and/or condensed vapour to a residual pressure below
300 mbar and maintaining this vacuum for 2-10 min.

3. A process according to Claim 1, in which the
15 pulses are dried to a residual water content of 3-10%.
4. A process according to Claim 3, in which the

pulses are dried under vacuum at 40-60°C, at a pressure

of 20-40 mbar for 5-20 h.

S. Fast rehydrating pulses obtained by the process
20 according to one of ‘Claims 1 to 4.
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oT t he respectlve original pulses. Very fecy’\ér{a{\;eggur&t Th gdzre ol! 2

rgmai ned excél l.ent. They rehydrate in 5. 5-10 min in boil {{é‘i‘f 2
-q- CaPE€T '  1.wWORLD IVELLENTUALCPRGPERTYIORGANIZATIONAT | NY  Negs?

rehydrating pul ses, in which tHFEPH¥EL are cooked with steamunder 5
pr essurRITERNATIONAL AEPU%'H@N@TBMW UNDER THE\PAJENTCOOPERATIONITREATY (PCT) 2.
A pr ol d) PR Bladifeaidnd.M 1, 1M WN the g materl

pul 3 Qﬁ?ﬁ@f@f@ £ vl\l/ater cor?tent of 11 @Béb‘ﬁfmﬁ\%ﬁ P"E‘E‘“’;i{:{r"e COoOKed at %go 96/15684
t enper & ¢ 105 140[err] C 10 fo% S(Q%mﬁmbmhggeto a 3b§1ﬂ§p@§s%§db§@s)

Of i1mn_onc a_nl -t hnm L nrln VAol h\l rlr Vi nn n steam
(49 v Eual e Av ) wg \HIIII I A2 PT T C ot Ui v aocootrtr |

and/| @d1) hRRAGGRS ﬁgpummbao a rﬁé‘r}aﬁbamzodor@ﬁ ﬁu{g&mbséww BR, %rombzrmﬁﬂdm MX,
mai ntai ning this vacuum for 2-10 m n. . NZ,PL, RB, §B US. €SS according to

Cl ai|rd2) Inteiuptiopd) Filikg Balee 15 25 Peidberd 95 £5.80.99) | ed to a residual water content of
3-10% 4. A process according tjg,fdaikm3, in which the - pul ses
ar e (o) MdnymE@r vacuum at 40-60[err] C, |at " a P#x8aSHlidal search Rfor:20- 40 nbar for
5-2Q h. 94118853 Fadovemizh i 1154y pEP [Ses okosi thvedpitolon toh@e [heOGeSSr ddiehding the

3 " B € hor claims and to be republished in the event of the receipt o
rdin pies fopy phicftphg tegignalior t o 4, P f ipt of
accqrdi d % gzatemanonfzp application was filed: ATetal amendments.
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