0184015 This ipvention relates to an instant, dehydrated puree of pul ses
and tQ a process for its production. It is known that the consunption of
¥ari ous starchy materials has .a variable effect upon glycaem a (gl ucose
content of the blood) and on insulinaemia (insulin content 5 of the

bl ood), according to their digestibility which is influenced in particul ar
by their nethod of preparation and cooking and by the nature of their
starch. It is known in particular that starch fromthe seeds of pulses can
show retarded, dietetically useful digestibility 10 conpdBdd1si th starch
fromother starchy materials, such as cereals or potatoes for exanple.
However, it is also known that this desirable property of the starch from
pul ses may be | ost depending on how they are prepared and cooked,
particularly if they are ground before being 15 cooked. It is also known
that a structured product may- be made by preparing a purée or aqueous paste
of fruits, vegetables and/or cereals, particularly potatoes, wheat or peas
by drying fthe  pur ee T sa ivienticangslages ftio mn2dnsitamty hdediydmaded

stacking nuner s e HudlseleNdind iddNd Hricle®s? foaMiRa! BrodARMSp. this
known process is designed_ to produce a potato |am nate capable of replacing

I pa
a dough based on whédt i &&ovm that ey copsamptioneof yaapons sE8ZGHY or
patties for exagjexriads has a Maritibdles @ fifeen) upbal gilpehemtia dehndoaeed

8?@%3 O ume TRy 8. it YR Bl AR PR oL ERIIA™ SO tERbde
thetreat ment of pllesddood) ,i aicaiogwlilagovue tthetiradigesttdbtil idyhyiished
potato 30 puregCamMaeRicelRt % dat ik 16d ByPindid He@RollY o Pr¥bpa%ation?”
' . and cooking and by the nature of their stafch. It is

known in particular that starch from the seeds of pulses.

can show retarded, dietetically useful digestibility )

10 compared with starch from other starchy ma;erials, such
as cereals or potatoes for example. However, it is also
;knOWn'that this desirable property of the starch from

. ‘pulses may be lost depending on how they are prepared
and cooked, particularly if they are ground before being

15 cooked. -~ _ _

N It'is also known that a strﬁctﬁred product may be

: made'by,prgparing a puree or aqueous pasté of fruits,
Vegetables and/or cereals, particularly potatoes, wheat
or peas by drying the puree on a drum, removing a film

20 from. the drum and stacking numerous iayers of that film
to form_arlaminate. However, this known process is designed
to produce a potato laminate capable of.replacing a dough
baéed on wheat flour in culinary specialities, such as
lasagne or patties for example. _

25 - It is also known that instant, dehydrated potato -
purees or cereal gruels can be prepared in the form of
flakes by drying on drums. However, this technology
has noﬁ'bgen extended to include the treatment of pulses.

It is also known that an instant, dehydrated potato
'30 puree_can-be prepared in the form of granules by a drying



process in which the puree to be dried is mixed with a recycled, quantity of
partiy dri'ed puree. However, this technol ogy has not been extended t.

7

"

include the treatment of other starchy materials than potatoes. 5 EE A
Finally, it is known that instant, dehydrated whol€ seeds of pul ses can Be
produced by a process conprising the steps of soaking, cooking,
| npregnation with a calcium conpl exi ng agent, freezing and drying. The
i nstant property of the pul se seeds thUsszepared woul d actual |y appear 10
to be obtained in this way, but unfortunately the process is conplicated.
In other words, the fact Lhattﬁrocesses for produci ng deh grated purees in
the formtof PFRRESSoANgHRGCEs they BUKEE tRaPPyIRLEN & (BHEES ¥othne
treat ment of aseedyciedloguanitiey wEupdrappedrita pudecat eHobkhatverhey are not
suitable for . that ,applicgation' . This i nfiroed, by.th cf..that the
known instanfh§3e5§%§90%%93é§a§rgogr Sgge%QFﬁhd olggf%%ﬁiuégnEEﬁdition,
si nce the di ¢reaitoenity ofsefthlerpstpachy ohtegialdethangestabpesty of starch
from thes20 seeds pahaAul3eq a8 Rackasienlal 3Rsta5Y, ¢ 80heaPREBactRbe
preparation and cooking_are selected, there appears to De nothing to
comrend t he S§€4SoPLpPI&EESHF 38N ben PredicedeRYdR aPEACHEF cEOBPY4848Y of
pul ses. Food tBreo@t%E)sD%\fe|s%lﬁﬁ.@1b",1'%ooi;in@§9Q&pﬂ'ggﬁgtiéﬁ79itﬁ5ad§§.@éiﬁﬂ3 a
process for the production of dehydra%%grguree.of.ﬁ ricot bﬁgns bg dﬁging
on a cyl i ndeF AP F&MP 8Bt add&GFs i & FEnHavi €ealaﬁ§a_ t PEPPEORY ent
of 25% obt ai €d thye podlsengedids Ranisc prepaced fronldSdotnaleyg appeater heatgg)
wth ste oki_n it t eam.kQr. 30,m,.n - ‘gL ipdi | collo

A GROKING L _ei?luéhﬁ_saﬁl%g.,, gﬁl% gégé%'?ggagéig +Hd gg?geg

)

mll wth addition of Wwater. 4,49 . es ‘a pr.oces r The
product i on ofisawom@liiegtedowder which is intended to have the proper- ties
of a traditional NeXifige divfirarf,! &hd Y *hheprdeesBe¥hicel Bryaliaihgot
seeds are soaked for 25 to 45 mnutes _ o
dehydrated purees in the form of flakes or ganules have .-
not realiy been ‘'extended to the treatment of seeds of
15 pulses would appear to indicate that they are not suitable
for that application. This is confirmed by the fact
that the known instant seeds of pulses are proposed in
whole form. In addition, since the dietetically useful
property of retarded digestibility of starch from the
20 seeds of pulses'can be_lost if an unsuitable method of
prepaiation and ¢ooking are seleCted,'there:appears to
be nothing to commend the idea of preparing an instant, o
dehydrated puree of seéds of pulses.
' Food Product Development 13, 7, pages 48-49 (1979)
25 describes a process for the production of a dehydrated
puree of haricot beans by drying on a cylinder at 140°C
of an aqueous dispersion having a dry matter content
of 25% obtained by soaking dry haricot seeds for 45 minutes
in water heated with steam, cooking with steam for 60
30 minutes and grinding in a colloid mill with addition
of water. . | ' o
' US-A-4,407,840 describes a process for thé production
of an haricot powder which is intended to-have the proper-
ties of a traditional Mexican dish after rehydration,
35 in which dry haricot seeds are séaked for 25 ‘to 45 minutes



-3- in'water at;. 88 to [err] cooked under pressure, disinte- grated by
expansion after cooking and dried on a cylinder. The object of the present
i"Aveéntion is precisely to provide an instant, dehydrated puree of seeds of
pul ses 5 of which the starchi appears to have substantially the sane
retarded digestibility as that of the whole, carefully cooked seeds.

Anot her object of the present invention rs3to provide a sinple process for
produci ng this puree which | eaves 10 the starch with its property of
retarded digestibility. The instant, dehydrated puree of pulses according
to the inventin vateRuatchEr set 4PP36d FRokndt underapres syest Abeinbetex

bel ow 30. The guhe&aiByPegpahabby aekeetseoi59§1aﬁe ArPER® 4R a COPPLhEERY
hari cot beans and lentils. The instant, % rated puree nmay consjst of
g

granul es or flakes. ﬁﬁe°9?88§s?ffﬁpep968§ep inyepkieants BERSHFSE®d puree
of pul ses accotdlpgovﬂdehanpmﬁseahtlndehydnatea pOreehaf aséeds zefl pul dat

dry seeds pf JY % €y oak d_for 4 epper a f 20 to
[err] cookgd Hgéé %raﬁ%d g 5g§1app§? % eg?cgpr%é§€$%£.£yiﬁo %
m nut es, reducedmeorQUaeéedydbgeﬁglb@ﬂ¢Eﬁ ahrohgh af ptheewho bss emuefmbly

pur ee obtalnedcbg ﬁlg e88.a drum 25 It has surprisingly been found
that an instant, %e drated guree may thus be prepared without difficulty
from seeds of pulseﬁnﬁﬁhﬁ§t° UB§Faﬁf|&PPypréﬁapﬁlh@V?hélﬁmoh%rF? p¥ovide

retarded di geshi Bimpiy pEobagbrfa&aEe??uB@hg Eﬁislﬁuréé|Whleﬁ besvéeen
ette

of e prodBosEBPCSEAFPheRLEl 1EA BACReE SXagE, FAL-FRedcOrpeREt PL bRy (he
seed or, nore preC|$héy;nshantelHehgarateﬁ pheeeoby| pdbsesr accandipeg as
little as posskglghe invention is thus characterized in that it has
a digestion index below 30. ' -
. The pulse is preferably selected from the group

15 compr1s1ng harlcot beans and lentils.
| The 1nstant, dehydrated puree may con51st of granules
or flakes. i

The process for produc1ng an 1nstant, dehydrated
puree of pulses accordlng to the present invention is
- 20 _characterlzed in that dry seeds of pulses are soaked

| .for 0.5 to 24 h at a temperature of 20 to 65°C, cooked
with saturated steam at atmospheric pressure for 40 to
60 minutes, reduced to puree by being forced through
a puree press ahd the puree obtained is dried'on a drum.

25 . It has surprisingly been found that an instant,

N _dehydrated puree may thus be prepared w1thout dlfflculty
from seeds of pulses whilst substantially retalnlng the
property of retarded digestlblllty of their starch.. More
partlcularly, it has been found that this property may

30 be better retained if the 1nd1vidual steps of the process
are carried out in such a way that the cell walls of
the seed or, more precisely, the cell walls of the cotyledon
are'damaged as little as possible.

. . .In the_present'specification, the digestibility

'35 of the starch is characterized by a "digestion index".



In the present specification, the digestibility 35 of the starch is
characterized by a "digestion index". -4- 1 This digestion index is =,
determ ned by a hydrolysis test of the starch in vitro for 1 hour usﬁﬁg%k¥é§i
trypsin and pancre- atin under precise conditions which will be described-
hereinafter. 5 This is because it has been found that there is a

narrow correl ati on between the digestion index thus determ ned and the in

vivo digestibility of .the starch charact éri zed by a "glycaem c index" This

gl ycaem c index is determned by integration 10 of a curve show ng the

devel opprentmof -égggg L B Uy GAS6& t +ofi. 118 Al0 in the
first hgﬁr i tsegi% nsur?%%_ilglr?%gf ]{Lmeggs%éarc%e%h%g%r gg‘ifdggl? gﬁéi '?lg'gﬁs under
whi ch this @trthe jstaxghidn sHdaronfords hoqwedsiadeityyPedn and PRECESNt ext

of the presgpin i WHESH i Ofbc 1t BHIASHIY which Widhiabe ddalardbaged puree”
means that the puree is in dehydrated formand that it nay be reconstituted
sinply by éﬁ%ﬁ?&P%@ﬁ%F'at approximately 80 to [err] and stirring gently.
Simlargy, the ruioniofbdgaisi vt 2ais Geai fdund@hayt amelire iis to be
upoer st 000 oyl 255 B 4 PUSLIEE 1AL YR S U e oot
pul ses" appiéesminedeusl dfheulrs asiwhidigemhididddly ¢fi atheafsttarcgat hering 25
oo Mol etetfued iy LGB AR shlibel g cary 20 S el Ly
around 8 to 14%HHterIHEANY S ddaho dpfiemingd byodditagnatisn weight
during ibe 6 yi neuivecssvimd the deVsMpridnthas hpgedeaiing tihat, the procesé
accor di ng the glucose content of the blood, in the first hour after
consumption of the'starch. The preciée'cchditions under
which this curve is established are described hereinafter.
In the context of the present invention, the expression
15 "instant, dehydrated puree” means that the puree is in
dehydratéd form and that it may be recOnétituted simply
by adding water at approximately 80 to 100°C and stirring
gently. S - o
Similarly, the notion of ﬁgeiatinizéﬁién'of the
20 starch"” is to be understood as the losé of the birefréction
of the starch under the effect of heating and absorption
of water. ' - o T | ' \)
-Finally, the expression "dry seeds of pulses” applies
to seeds of pulses which have been dried after gathering
25 in readiness for sale, this drying génerally being carried
out naturally with air. Seeds such as these generally
have a residual water content of around 8 to 14% after
having lost about half their total initial weigﬁt during
the dryihg process. ' T
30 ' Now, it has been found that the process according |
to the invention enables an ap@arenﬁly paradoxical-objective
to be achieved, namelf the productioh of an instant}'
dehydrated puree of pulses of'which the'Starch':etains
its property of retarded digestibility whilst being almost
35 completely digestible, i.e. completely assimilable by
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to the- |nvent|0n enabl es an apparently paradOX|caI obj ective to be

achi evéd, namely the production of an instant, dehydrated puree of pulses
of “hich the starch retains its property of r et ar ded digestibility whil st

belng al nrost 35 conpletely digestible, i.e. conpletely assinilable by

-5- the organism Any comrercially available dry seed of a pulse may be

used as starting material for carrying outgthe process according to the

i nvention, although it is preferred 5 to use dry haricot bean seeds or

lentils. The dry seeds are preferably soaked in a soft water having a Ca
content ofino timeeotypanidSmomol es/|. It has been found that the enrichnent

of sodi um chl ori de h e S h adverse
effects 10 on the ﬁi e seed£$%é?ﬁ% §Y§§g%%fga&%§ %%g%é? d? SSiY
advi sabl e to ak®iWse@yas nektanting m@t—ﬁmal nfehecantying y°\®f— th@ BoAG Y

wat er which WOé'J:éoP@Yﬁ?t@@ ehd efﬁv@ﬁtféﬁraéi{:l‘i‘&uéﬁ‘elﬁ”fé b RSEQEr&d

weakening the cell of the seed. Water may be used in a quantity of
approxi - 15 mabRIyS® @By shakieat HeqRi sReds o1 £ib%- wei ght of dry seeds

foL gxar'r_pl e. _The Obrﬂétd@f S68ds Ngré SpLO£OBABIY Sodd NN slegb£e witer
rehydration, I

, t h ked, dry d t h
wat er cont ent ‘?V‘Hﬁ% ?r(g%hc%'éé%n tg On?(l‘al'éos’ggl S}Pﬁm# Sef anselﬁ'ﬁba ©
quantity of wabeenwhoghd ntlyat htise benabsiméent of séﬂnmmnehs¢ridejfdrssues of
the seed aroungowﬁgrfﬁnéhgf dééﬂ&& WS éPfﬁég'FQ{-ﬁhéP Q&‘{é‘%e C&f@éﬁ

gel atini zation Farhs dutino® cook and 0 ensure
ma m dlg@stq?lblth@ypuﬂ'%e%ewhlsneh@e Ph%sgle'ed%a%q!e sbakear tteulns, to 24 h

?t a te{mer- at {r 85 Chavi oMb 20 £0 Ae61d hhy! IRcSERES £ Spi 08K efh ath&bi ent
enpera ure. salinity of the soaking water which would have the effect

of extracting the proteins or of weakening the cell walls.
_ of the seed. Water may be used in a quantity of approxi-
15 mately 2 .to 4 parts by weight to 1 part by weight of
dry seeds for example. | ,
) The object of soaking is to obtain a maximum degree
of rehydration, i.e. a water content of the .soaked, dry
seed close to the.water content of the fresh seed at
20 the height of its growth. The quantity of water which
may thus be absorbed in the interstitial tissues.of the
seed around the grains of starch is sufficient to permit
complete gelatinization of the grains during cooking
- ana,.hence;.to ensure their maximum digestibility. To
25 this end, the seeds are soaked for 0.5 to 24 h at a temper-
ature of from 20 to 65°C.
If the seeds are soaked at ambient temperature,
i.e. at a temperature of approximately 20 to.22°C, the
desired result may be obtained in approximately 10 to
30 -24;hours. . If they are soaked for less than 10 h, the
seeds may not become tender enough. If the seeds are
soaked for longer than 24 h, the risks of microbial growth
are-unneéessarily increased without any significant improve-
ment in the result of soaking.
35 If thé seeds are soaked in heated water to accelerate



i.e. at ‘a tenperature of approximately 20 to [err] the desired, result may .

be obtained in approxinmately 10 to 30 24 hours. If they are soaked . for less>
than 10 h, the seeds may not becone tender enough. |If the seeds are so,ﬁﬁ T
for longer than 24 h, the risks of mcrobial growh are unnecessarily B

i ncreased without any significant inprove- nment in the result of soaking.

35 | f the seeds are soaked in heaged water to accelerate -6- 1

the process, it is preferred to avoid causing gelatiniz- ation, i.e. the
absorption of interstitial water by the starch grains thenselves, to begin

at this ist agfe Aiesddi NE Ys %ﬁ@fb&&eﬂt tbeERsLal E%%lﬁ%%% 1B%ihkzl-5
avoided. 5 Simlarly, it is préferred not to prolong_thé soaklngptlne

beyond the Rdd@variy e RPeWFERTRES-O8nPE BéteFéFléﬁé&pW@teépBVo fately 0.5
t(r)\ 4 h ?t th et tgrxeﬁnsf ﬂlmf ﬁ,@m}e@d%ot belehr ]ataltm\ehheethgéepfend&oen ”‘8
physi cal ¢ acterlstl of the seeds, particular eir surface-to- 1

Dol oo 1 at 1 LR R S0 Bt ER TSR e 2PHY S, 6555 o AYPLERST. )

obt ai n éonplsetmmlait,l ditzdts gredieried -obdr o pgreilong Dlmel lsg»akb.ns cooki ng
operation, 4§§§§a‘q§$'ﬂéaéy% E@g%ﬁﬁ% %ﬁi%htﬁa %Hﬁ?tlgat ghle starch

grains onIy a sor wat er ent in the 1 nterst tissues after
t he soaki ng SaRRSy ﬁ?p;@&w%m Oufn&eeds lir pts kemperg tyreghefst arch

grains and Rafe WYERGEIIRNRJ >sst°@ @3l @hd chh@ep@hld sl 'e‘thef phyeieqed.
Accordingly, .the seeds are p g ably cooked w th saturated ste%n1at

atnDspheH(:QQ? AR [FEERS rs PRFELTN axLo the it o SREGAGRT RO | |
wat er, |10|5yQMdﬁe(ndﬁld n that case to obtain unlforn1cook|ng of the seed?j

Wi t hout haV|ngix%4%ﬂt£1 tQ%Q§ﬁ%$% % QBBQQn I%#%g% b%poflkuﬁggsseeds are

cooked in water t TOo pr dv he starch ‘grains
is to obtain complete gelatinization of the starch gralns.

During this cooklng operation, it is preferred in the
present case to ensure that the starch grains only absorb
15 the water present in the interstitial tissues afterﬁthe
soaking process so as to avoid unneeessary swelling of
the starch- grains and not unnecessariiy to distend the
cell walls of the seed.. Accordingly, the seeds are
preferably cooked with saturated steam at atmospheric
20 pressure. .Although -the seeds'may also be cooked with
water, it is difficult in that case to obtain uniform .
cooking of the seeds without having to maltreat them ' W/
by stirring. ' In addition, if the seeds are cooked in
wafer,'it is also difficult to prevent the starch grains
25 from swelling beyond the level necessary to'ebtain complete
gelatinization thereof. Cooking with steam under pressure
is also possible. :
The cooking time should be long enough for the seed
of the pulse to lose its typical raw seed taste, the
30 disappearance of that taste generally coincidiné with
the complete gelatinization of the starch. However,
the cooking time~may have to be prolonged by a few minutes,
for example to obtain a tenderness of the seed which
enables it to be adequately reduced to pureee. According
35  to the invention, therefore, cooking with steam at atmos-



25 from swel | i pg beyond-the | evel necessary to obtain conplete

el attnization thereof. Cooking with steam under pressure is also possible.
'Hé’ﬁboking time should be | ong enough for the seed of the pulse to | ose
its typical raw'seed taste, 'the 30 disappearance of that taste generally
coinciding with the conplete gelatinization of the starch. However, the
cooking tinme nmay have to be prolonged by & f-ew m nutes, for exanple to
obtain a tenderness of the seed which enables it to be adequately reduced
to pureee. According 35 to the invention, therefore, cooking with steam at
at nos- 1. 7- pherighgnies syms dastd d&irs 400rtAGO middtesnut @€ thief selkdsseeds:

are cooked for, ' C | atj ni 1.0 . rch
may not - be obtaééleﬁ}}&gr%gp t%% ?gv%% aste %araglmgglr%st%%t' tcllcp1 Ipt21 %té:esgeegfgté'?gzgt(%ﬁ@d
for |onger th&f dihes stanalumay, net diggwibtadmed janér dhee riaw taste may

di gesti bi |l i ty gafrdihe St arches uai e Widkela @l 1RRgeaMRuEL®o the seed
I s tenderi.zed beyond the: necessary | evel, thus unneces- sarily weakening

the cell wall &% Sy MhFd AT dRGReRfedn $heppiligestiditdWact ori es
gt ?I titudes @tﬁJa:lhel&ftaimmrisr-QJbaidi\fﬁdl vﬂii(l|$€t,t9 g.tSQﬂhel g, t\alﬁer,ettkzbe

oi l i ng tenperature of, er, | roxj mate taQ rr FqQr _wor ki ng _at
hi gher al titud&ST e HESHH ﬁ‘?‘d"%sq %ge%’r?ﬁ@ b ep,nécgﬁggd?Y{ gleé’%ﬁpe%g‘&ﬁe“PBF%Fﬁé
reducti on i n &amisiphereakemiogshe ce31 wallsCoolhig wanigesodadOmdy be
carried out irg - S I r ' ' i ' Leat
the seeds, | g.@m’@#éfégssen ?'u ch%t C%°h§qy8&3ﬁ\g1ﬁe@3ﬁ§%?§éﬁ%§t rggy?és It

i s\possi bik0 t FULE, Hedrtdvak €Lopes ha Added aFielec WhemeakheoPd)dngdbel t

bl ancher in WiicalpduSREGTE et ri%ﬂ@ﬁﬂ:x%hxﬂarteayr lgatiovalow °chi nroayer to
avol d the 117 eauhalid 5 1lonioK M eadd X5 S0 WIGoqgeg seeds to
puree . . : v _ _ e
' prolonged to compensate for the reduction in atmospheric
pressure. | o -
15_ _ Cooking'with steam may be carried out in any suitable
apparatus of machihe which doeé not maitreat'tﬁe seeds,
i.e. which does ﬁot'subject them to any mechanical stresses.
it'is"poséiblé id'use, for example, a so-calied”direCt
- steam'conveybrfbélt_blancher in which the seeds are arranged
20 in a relatively thin layer to avoid the irregularities =
of cooking, Before reducing the cooked seeds to puree
and eﬁen du:ing_cooking, it may be of advantage to provide
for the seéds to drain so that they do hot stagnate in
the water of cohdensation of the steam_used for cooking.
25 The cooked seeds are reduced to puree using a'puree
press consisting of a grille or,plate formed with holes
or openings_thrdpgh which the:material to be. reduced
to puree is forced, care beingntakén to ensure that the
. opénings aré large enqugh-andlthat a minimdm of-force
30 is applied to fhe seeds to make them pass th:ough.'-
o Thus, in a preferred'embpdiment of the operation
 for reducing the cooked seeas_tq puree, the cooked seeds
are préssed in such a wéy that they pass at a speed. of
2 to 20 cm/s through a pureé_press formed by a_pléte
35 comprising holes or openings bf_which the smallest diameter



and even.during cooking, it may be of advantage to provide for ;the seeds to
drainh so that they do not stagnate in the water of condensati on of the — e

steam used for cooking. 25 The cooked seeds are reduced to pureé. fﬁ?‘
using a puree press consisting of a grille or plate formed with holes or"'
openi ngs through which the material to be reduced to puree is forced, care
being taken to ensure that the openings are |arge enough and that a nininum
of force 30 is applied to the seeds t¢ rfake them pass through. Thus, in a
preferred enbodi nent of the operation for reducing t he cooked seeds to

puree, the cooked seeds are pressed in such a way that the% pass at a speed

of 2 to 2b cris heimsgh they Fnad 1asds 93k nﬂé(fw%r ging; &hes'laggest Jeqg
hol es or Operum\?ﬁ?eﬁr Wi athd hﬁ:aﬂt&i |sredagli anet,erfor ex@mple ,bebsred tles-

snmal | est nea a ter -and the I est nme rreter of the sQaked seeds
T o exaan il Taing [ e | atiien oF S16 T Hnda, mspne HIRAnRES B
mean t hi cknesz-bfme-Bremhaarte tmdlmerdacnme;dntem,pmt@ar atxtee\paasrsedpase@dgh a

through a5 ,plgl efJﬁ&éI?%"’%]e S%tﬂﬁi‘%aér%gﬁ*}ing‘}.g?essa%m RidrAiRLer . e f

snal | er openi ngs are used -“treated. If
| arger openi MR EIQr ARAN1INGR ardisedd Ithivisaadm are rué’d\?&?@staélddréﬁl‘

Simlarly, ifetdieeapokede Sﬁﬁ%ﬁr@@{ﬁw%w dEEd) Q:Hta)sefehfst wihay ndas even
t hr ough the ni N qéﬁ speed, hi gher tcgyiﬁFt they are

mal treated t L@tﬂt a'ifbll?lb‘a??‘on %‘f f 03‘1?61 S§edFa At ul ar,
shearing for my&na‘,mdeumge a hmy:ett}iau\/a&Hey pdds tMm@kﬂ@@gﬂmmge at \J
pressed i{fysuch t 0 | t e -
bel ow 2 cin?s < e%eu rl'to pél}%a}e,nepzrar.;y 5)‘I Iutqﬂe}} régre %?ht ai ne tttg&t&‘gﬁ1 q:he

t hr oughput i sammne@etsm 2 @tmrﬁ)vﬁpx@mcﬁ@gmn ipearti cachaant searife
seeds may be esSediuduithddle GRENLDOP yvdfs SX AP lihe lebcaceaﬂstest&s_e,are

slowy rotating con- veyor screw wth a relatively: broad t hread. or
pi ston. Con- pressed in’'such a way that they pass ‘through the openings at

the speed below 2 cm/s, reduction to'puree_may still be ob-

15 tained, but throughput isduhnecessarilyISlowed down to no

51gn1f1cant advantaqe. The seeds may be pressed through the
hopenlngs, for example,'by a sultable, slowly rotating con-
veyor screw with a- relatlvely broad thread or a piston. Con-
versely, the plate with the holes may even be made to pene-

20 trate through the statlonary seeds for example.

The technlque of drying on a drum, which does not damage
the cell walls or destroy the qualltles'of retarded digesti- \J/
blllty of the starch, is used for carrylng out the process
according to the 1nventlon.

25 " The dried puree accordlng to the invention may be ob-
tained in the form of flakes by drylng the puree on ‘a drum,
separatlng a film of dehydrated puree from the drum and re-
ducing the fllm into flakes. By thls method, it is possible
rapldly to vaporlze the moisture present in the puree when

30 it is in the form of a very thin layer, enabllng a loose
film of juxtaposed, 1nterconnected granules, each con51st1ng
of a few individual substantlally 1ntact cells, to be ob-
talned. ThlS film may ‘be broken up and reduced to flakes
with an exce531ve number of cell walls belng damaged, pro-

35 " viding the flakes retain relatively large dimensions.



versely, the plate-with the holes may even be nade to pene- 20 trate
throdgh the stationary seeds for exanple. The techni que of drying on a
“d~dm~ whi ch does not damage the «cell walls or destroy the qualities of
retarded digesti- bility of'the starch, is used for carrying out the
process according to the invention. 25 _ g _The dried puree according to
the invention nay be ob- tained in the formof flakes by drying the puree
on a drum separatlng a filmof dehydrated puree fromthe drumand re- -
ducing the filmi®eodryakbs, PuBget ARsanfrwdd, 1Ft1s sP@osibln cte aRily to

vapori ze thegegkst abﬁFsiesﬁgt tB abamauaeetmeega:?wg didmé€ei ot he dofdp of a -
very thin layer, enabli a_l oose fil m qf t aposed, . i nterconnect ed
granul es, eaCRMPSAELEE| RS oﬁerfGﬂ”FHBFg Htﬁﬁ Ebt?%ﬂtl%T?yp*?ﬂ%ﬁﬁrXxﬂqtl'

to be ob- tarl‘h@ddruﬂihs?ilfnahflrflb&li%&ebtehr wken pﬁeﬂéﬁabfﬁu§£ﬁéi‘@téd aé«e@ah Hm\nkattl an
excessl v ce S Vi dl n I he aKes
oo V& nUBoS 8%bafE, ahRLqRroRe Mt BHR arthE o et et Tiid i S
drum it: rs mhesphbaetaryseoa1daﬁgns¢edptosapgr0mumdtahs df - thewsankhe

di ameter or ?Idg¥eﬁ 19%?3? %bngggnﬁlgtggbgggﬁDB$Q¥“{K€ &%u&eﬁﬁ@a@8§%team

planetary ro eat e rerera saturate
at 5 2 - 8thergapy héhgagrpm W@éﬂtﬁﬁe ayr gushop BE@@\éehh@het}d‘F ure sidenee

pl anetary-rold;padip¥stad bqreapw'tmt elrﬁm?»ls épmxmswwe@ dejs vergdat o
and di stributed over the drum ahead of the drumrotated at such a

speed thatd t f&er 8xvdénde thFﬁnﬁedﬂe@hanﬁhsedBHmtﬂ%tEFhﬁ¢|§Ya$p§%&?H%fely 8
s and 1@.pptlh.%dd'ﬂ5 fhlemat-ies f omiede0n BiRgedr dompeische dabar@nssq@pppea

ooel e 0 0 USSR e Ao SElmpalleped Wil
I n ‘a cascade mayr deg€ednibrbrhargedsdnva sasapdagarmangementdhglsgcue$h1veesh
puree.. 1_5 E 'scrag' ! eo(}r li@dl%l%%. eﬂ; Wlttlﬂ heam BHQSE a pressure’ of
: - 15 If the drum is heated w1th steam under a pressure of’
more than 8 bars or if the puree is left on the drum for
: 16nger than 25 s, there is a risk'0f no coherent film being
- £formed on'the’drum and of all the individual granules coming
~ into contact with the scraper being maltreated. . If the
.20 drum‘is'heeted with steam under a pressure of less than 2
bars and if the puree is left on the drum for less than 8 s,
-the f11m will not be sufficiently dried.
. - In order to avoid the risk of a powder being formed
‘instead of. a coherent fllm, partlcularly in cases where it is
©25 desired to increase the quantity of puree drled per hour
by heating the drum with steam under a relatively high
preesure of from 4 to 8 bars,_the'surface temperéture of the
drum may be reduced, for example to 110 - 115°C.’ To this
" end, water, preferably demineralized water, may be sprayed
30 onto the drum ahead of the zone where puree is distributed
over the drum. The water' may be sprayed 1n such a way that
a boiliﬁg zone appearing on the drum extends to ‘the edge of
the zone where the puree is distributed over the drum. In
this way, it is possible safely to increase the quantity of
35 puree dried per hour in a proportion of up to 70 - 90% in
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nore. than 8 bars or if the puree is left on the drumfor * longer than
25.s, there is a risk of no coherent filmbeing fornmed on the drum and ofv\,,
al . the i ndi vi dual granul es comng into contact with the scraper bei NG i

mal tr eat ed. If the.20 drumis heated with steam under a pressure of | ess
than 2 bars and if the puree is left on the drumfor less than 8 s, the
filmwll not be sufficiently dried. |n.grder to avoid the risk of a powder

being forned instead of.a coherent film  particularly in cases where it is
25 desired to increase the quantity of puree dried per hour by heating the
drum wi th stesdmtiederton tihel guiandliyiksghbfadsedr ®yohepitdngsthe 8rbmrwithhe

surface t enmaraimidhd¥r tahere’ia%wlgaxoaep&%@%e@ ofeon @xagpharke 110 -
[err] _To this end, water, preferab dem_.neralized water, nmay be sprayed

30 onto the drumThéhduress Jtsné’r%ﬁé'a ¥r Qrigledo @ Fesicupdt BeLsFEIEt he

drum  The y@i&ntee %Mmetieug such ga way tehate asbairlieag téoae
appeari H? on the drum extends to. t e ofs%th zone ere . the p%]aee I S
di stri bui ed TR RRFHIUTY FHREY PEPEREEs diSy 100 9PRIFEase

t he quanti tyof)fbéﬂ&mnug emnalrd ech IS&:brla@jlel’. in sz profer dirdedoftoup tresidual90%

in 1 re';{’{‘éi Ivecf:h; AR 8% Og-Tth%.Z éj?ébé‘%“ dta*ﬁ ¥ dF ‘@u&%mg

st eam under a re OW pr essuré ars ree
preferabty’ cbxwtamcb taal@mﬂua:in D isstegrte t@@‘l:teemn @ftoe:@meomnrmoeulswq&ence%

If it is drged, a1 ara rfe?é%i@n nmoi sture content bel ow 3% the product is '
in danger of- becom-ng rancid i-n_storage. ), & re5| dual

s dri
g st ur el®ont ent TaBovélé% @ﬁee?)ro‘?fhctal s‘il]f"ﬁf“dalh"’lé Q 1 ng br own and
taki ng on ao&wea‘pp&aiﬁ.ﬁxatélytoragie |tocohséqg1éme- _ I’(—)f anml I ard

reaction. fil a- dru ht of )
appr oxi mattel§hen Ob% r‘f%uc ‘{nSt‘b/é[lé‘Sﬁs by any L rliflI’i"c—i"r?"&’e ucPéfd’dtué’qsl akes .
by any met hod miwixamnd§ fHirosk decamas riitmin dfmﬁon’m&)amamude ithe film
|nportant to 5e€f§fe£h§ffégﬂgec1able dimensions and not to powder. The

15 film is preferably reduced to flakes having a surface area of
' at least 4 mm2 To this end 1t is possible for example to
press the f11m w1th a rotary brush through a screen hav1ng '
an open mesh width of at least 4 mmz. _ N B
The 1nstant dehydrated puree accordlng to the invention
) 20 may be reconstituted, for exanple, by pouring 2 to 3 parts
of hot water onto 1 part of dehydrated puree, depending on )
the desired consistency, and gently stirring. The water AN
,used hay'have a temperature of from 80 to 100°C, although it |
is‘preferred_toluse water having a temperature at the lower
25 end of that range. By waiting a few minutes, but at most
' approximately 5 minutes, before consuming the reconstituted
puree, it is posslble further to improve. its organoleptlc
quelities,'particularly its unctuosity. However, 1f it is
left any longer to cool, the reconstituted puree loses some”
30 of its organoleptic propertles by thickening.
- The puree accordlng to the present invention represents
a food hav1ng a certain dietetic, nutritional and organo-
leptlc 1nterest for consumers in genexal. . By virtue of its
retarded dlgestlblllty, i.e. its retarded intestinal re-
35 sorption, the puree accordlng to the invention has the major



;to fl akes of appreC|abIe dlnen5|ons and not to powder. The 15 filmis-
preferably reduced to flakes having a surface area of at least 4 m®2. . To
fth1s/end it is possible for exanple to press the filmwth a rotary brush
lthrough ‘a scréen having an’ open nesh width of at least 4 [err] The instant
dehydrated puree according to the invention 20 nay be reconstituted, for
exanple, by pouring 2 to 3 parts * of- hat water_onto 1 part of
dehydrated puree, depending on the desired con5|stency, and gently
stirring. 1 THROWY#EOUS Ry aptage eemrawkdimg dhe daniged enexgy] in-

al though it lSrtaﬂf@fxﬂiIRt s dUStEa MM 1R &\@evbm A fRIBAAEAHE iHsu1ifalcarar 1&5:15.
end of that %ggﬁﬁﬁ By. wai t.in fem/n1 ‘es, but at. nost apprOX|nater

m nutes, befor %ﬁftqﬂ? t???ﬁ ingd, 0 the jnvenjagn, conty,
to inprove it stowapad é;etmnd‘lxcgla&hé |ﬁeae1n9qtoittﬁ\ﬂrllnes§ aanmtdﬂJQﬁ:letv}éntlng

However, |§ '%éﬁai@dx}e?@' PNger, %cescsc%%/ ?tﬁ] econsAt grt uree Ioses

some 30 of ganol EptiC properties e ng. g'a@t r di°g
to the pr esentl$ nivews | RAY tieprleseiy sindicd badl ﬁmvlcrcglssums aiersmletgethoc

nutri tional andoRELROend £Ptpd (6L Gl | Be LONRUBHE diit SHedlese oM /gg

virtue of its retarded digestl ty, 1.e. 1ts retard
sorption, the ¢plrketieRatients N REFgerioks has the major - - 11 -
physi ol ogi cal advanmaef@hcw Vg i NEs G884 & 8th &Y Ray. rasf lthkeewdl%

nalntalnln stable em a and_insuljnaem a | evels. Accordingl
‘puree accot®i niPTd ?’ﬁ%° HUesHts RF coft ripstant 4 TR @(t@%ﬁﬁ%@%‘f?&dﬂé’éﬂ i ng

| | ness™ anto other quéﬁerng ﬁxvexdemﬂtatﬂ&stﬁé Wﬁeﬂ(m&&sﬁpﬂﬁctlon
Accordlngly, &ﬁ hus rtlcular for, consuner

se_is |nd t.ed S|r|ng
to control theil I‘egpp%?I? h%Yr \/\%'1“3%? a%k? € oY ATRforE °uet
di-abeti c pati ed¢etevmine rtlm dli gestidmeindex omdlgth‘ﬁagqﬂmerdlesc:mdmc l@nd/véoy a

of 111ustrati ofeyOcom9lFs &IPS s Of1 1S+ H81AG! Sle MM ke rP&Hc?e the

accordlng
15 digestlblllty qualltles of starch from seeds. of

pulses prepared and cooked in various ways and, on the other
hand' the'correlatioh between the digestion in@ex and the
glycaemlc 1ndex. . They are followed by Comparison Application
Examples lllustratlng the. effects of consuming the present

20 puree on the glycaemia and ;nsullnaemia of healthy or diabetic
1nd1v1duals. .

" In all the Examples, the percentages and parts are by
. welght unless otherwise indicated. '

.25 : Digestion Index

a) Reagents . .
- Phosphate buffer, 20 mmoles/l and pH 7, contalnlng 52 mg
-of MgS0,.7H, 0/1 and 70 mg of CaCl2 .2H 0/1
30 - trypsin having an activity of 3000.NF.per mg
- pancreatin having an activity of 4 NF per mg dissolved
- in a quantity of 30 mg in 10 ml of buffer
- Nelson-Somogy1 reagent for the reducxng sugars (expressed
o as maltose)
© 35 - soluble starch

e —— —



to the present invention and the process for its production.. They are’
preceded by a sunmary of the tests carried out to determne the dlgestlon P
i ndex and the gl ycaenic index and by a few Conpari son Exanpl es : e
illustrating, on the one hand, the 15 digestibility quatities of starch o
from seeds of pul ses prepared and cooked in various ways and, on the other
hand, the correl ati on between the digestjon index and the glycaen1c I ndex.
They are foll owed by Conparjson Appllcat%%n Exanples illustrating the

effects of consum ng the present * "20 puree on the glycaem a and

i nsulin eniahof heaILhy or llabetIC |nd|V|dua S.- In alt the Exanples, the

per cent dge : =22 * stHeFION keshted. 25 '

Di gestion Imgex m&ré&agents Phosphate buffer 20 mol es/| and pH 7

cont ai ning 52 nd. 70 ot s'n' Vi an_
‘activity of 300 %’é{ ?1€ msm%ﬁn‘%‘@%‘f Eﬁg\ﬁ"fﬁeear? %/‘F‘_i'/jf a? Ber
ng di ssolved . of stara:haexpmﬁseq as Guaenpe msl&m&rqﬂud:ndfmte a .

.Nel son- §enogyi .r ggﬁg My cin r Qgﬁﬂ¥ deitose) 35. -
sol ubl egstarch g %r&? #e{‘gggatlogz%wéf I es orsf%' dd estion test
b.1. Puree A welﬁﬂil@#edrh!!amadem‘?df@rebp pmréet%sqmq/al%‘fcto 700 ng of -
starch expressed as glucose is introduced - into a5 stoppered test tube.

.20 M of buffer are added ~followed by heatlng for 10 minutes to [err] b.2.
Fl our of puPsés ¥ : dsaspforsgamparasonyl ses are ground -into flour.
10 A “e'ghDryfséé@§roﬁQ§h!§e3nErEOgZQQanlﬂﬁoSfﬁéﬁb expres- w)

fﬁ% 10 A weight of ‘flour equivalent to 700 mg of starch expres-

sed as glucose is 1ntroduced 1nto a stoppered ‘test tube.
20 ml of buffer are added, followed by heatlng for 15
‘minutes to 115 120° C

15 b.3. Seeds of pulses for comparison

A quantity of whole dry seeds of pulses _

- equivalent to 7 g of starch'expreseed'ae glucose is

soaked in 200 ml of buffer for 12 h at 20°C or for 4 h

at 40°cC. After heatlng for 15 mlnutes to 115 - 120°C,
20 . the seeds are reduced to- puree by gentle grinding. 10%
' of the puree .is removed and ‘introduced into ‘a stoppered
test tube. | | o | '

b.4. Soluble starch for standardization

25 ‘A weight of soluble starch equivalent to 700-mg of starch
expressed as glucose is introduced into aistOppefed test

tube.

c) Test conditions

-30 5 mg of trypsin and 0.15 ml of pancreatln solutlon are
introduced into a test tube heated to 37° c and thoroughly
mixed. Thorough mlxing is repeated every 10 minutes.
After 60 minutes at 37°C, the test tube is centrlfuged and
0.5 ml of solution is collected and dlluted in 25 ml of

35 distilled water. 1 ml of the dilute solution is removed



sed as gluceose is introduced into a stoppered test tube. 20 m of buffer
are added,, f ol I owed by heating for 15. - mnutes to [err] 15 b.3. Seeds
of’pufses for conparison A quantity of whole dry seeds of " pul ses -

equi valent to 7'g of starch expressed as glucose is soaked in 200 nl of
buffer for 12 h at [err] or for 4 h at.[err] After heating for 15 m-nutes

to 115 - 120C, 20 the .seeds are redur®d-to puree by gentle grinding.
10% of ‘the puree is renoved and i'ntroduced into a stoppered test tube.
b.4. Sol uble starch for st.andardi zation .25 A wei ght of soluble starch

equival ent to 7QhaHE it PMRISEAe@iveosat Ssi Abtedtheaddi.nto a-
stoppered test tube. c) Test conditions 30 5 ng of-trypsin and 0.15 ni

of pancreatin solution are introduced into a test tube heated to [err] and
t hor oughl y rriddecbefiriﬁfmmuqif nihe rdp.gjessineneaimiémvery 10 m nutes. After 60 -

m-nut es at 37C, e e e Jd g [t IS .
coll ected and di’ltﬂl}? eéd" ‘Iz‘tm‘m r?de@%& Jel*%‘ det %e?n ert.?lfe f)%r#}elngggtehgf

dilute sd-ution m@tmmwal&m@ formeaf tdm-’ldtmftélm tes tmint ged addainy &oent
| s “det erm ned. dﬁhepe{ﬂ{‘lﬁiéprsﬂiré}beoﬁ'%tsaﬁdbl‘é"%%r&%e@' @8S ghRosadex is

defined as being the percentage of t ose- equi val ent orned durlng
the test in rel adivide ft)hethﬁhlE?%ﬁefs%aé%wfoﬂ“qlﬁ-@%ﬁﬁl“évé}ﬁnés ajaed

gl ucose divided by thes RPAF O A0 O sSBIE 08 & Y N hualiplaed by Qivies
way for t he sol ubl e 'starch and nmul tiplied by 100. 10 The- di gestion

i ndex is thus standardized in relation to the soluble -starch of which the
dl‘ge! tiomp ndex ‘Bise Udbges bitow al ndeof 1§ Obhumderantduslidefd dint ir@lation to

the soluble starch of which the dlgestlon 1ndex assumes

the value of 100 under this deflnltlon

" It is poihted out that approximately 40% of maltose
15 .equivalent'is fprmed during the test carried out on the
sample of soluble starch in relation to the initial
soluble starch expressed as glucose.

Compafison of the digestion indices of various samples
20 ' | | | _
' A 1 Samples of flour from dry seeds of whlte harlcot beans
Uy ) (Phaseolus vulgaris) and brown lentils (Lens esculenta)
' are prepared and cooked for 15 minutes at 1;5 - 120°C in

‘the manner described in b.2. above.

A.2. Flakes of white haricot beans obtaihed as described in
' Example 1 below are ground into flour. A sample of
this flour is cooked for 10 mlnutes at 100 C in the
manner descrlbed in b.l. above.

-B;l.'Samples of ‘'whole dry seeds of white haricot beans and
. brown lentils are prepared and then soaked for 4 h at
40°C and cooked for 15 minutes at 115 to 120°C in’ the'
o manner described in b.3. above.
35



It is pointed out that approximtely 40% of maltose 15 -  equival ent is
formed during the test carried out on the sanple of soluble starch-in_ . o
relation to the initial soluble starch expressed as gl ucose. Cbnpar|50ﬁw@f‘"
the digestion indices of various sanples 20 A 1. Sanples of. flour fromdry
seeds of white haricot beans (Phaseolus vul garis) and brown lentils (Lens
escul.enta) are-prepared and cooked for_ ;g mnutes at 115 - [err] in the
‘manner described in b.2. above. 25 A 2. ?akes of white haricot bearns-
obt ai ned as described in.Exanpl'e 1 bel ow are ground-into fl our A sampl e-
of thislfloBr2isAceaRplefof & enhﬁﬁflégtabeﬁérg}akﬁst%tmra%é%%ﬁqlb&?¢n
~b.1.. above. 30 Bji. eanBles1obeYbo! Qsdwkéﬁesﬁdoéoméaef&arwqalm and

br own lentils are prepared and then soaked for 4 at errg and cooked for
15 minutes at 118t t%oﬁe?r}nlﬁh?h@aﬁﬁﬁﬁeﬁeaé§éPFﬁeﬂnlh Rbe¥Rve. 35 -
14 - 1 B.2. A sanple of the haricot bean flakes obtalned as described in
Exanpl e .1 bel ow ken nd cooked f nut es_at n, t he, mapner
Goocti béd, Fn b, Fhe,fseasBLon2RaSS o a1 FhaserRadbref” i afrendiidBh Tl e
i s detern1ned |n1nhehaamaanededeschébedn10)candnd)dhbabeve Thehendi ces -
t hus . det er mi ned ol :

Br own Wi tg ﬁé??gg?hhg Paﬁggﬂgbgﬁ% QBESnb%g ghe fOIIOWlngmﬁ?%ge'
hari cot "beans A, Ginding

_ 1 . N 2 ]
ﬁ%% .10 o _ . Brown | White haricot | Flakes of fﬁ/'.
P lentils beans . white haricot

A, Grinding

followed by : ' . -
. cooking - 67 . 85 59
15 '

B, Cooking
without ' ' _ :
grinding 22 I 22 17

. 20

This Table clearly illustrates the rapid digestibility
of the starch of the ground and then'cooked_seeds of
_) ;1eguminous pIents which contrasts with the retarded digesti-
| biiity of the eﬁarch_of the soaked and cooked whole seeds of
25 leguminous plents. It can be seen that the preparatieﬁ of
the,instent dehydrated puree of‘white'haricot beans. in
'acqprdance’with Ekample i enables the qualities of retarded
digestibility of the starch to be completely retained whereas,
_' if the flakes are ground the majorlty of those qua11t1es are
30 1ost. 1f, after grlndlng, the dlgestlblllty of the starch
~ is not as rapid as that of the starch of the ground and then
" cooked seeds, thls may be attributed to a certaln retrograd-
. atlon of the amylose durlng the production of the instant '
) dehydrated pureee.
35 :



foll owed by cooking 67 85 : 59 15 B
oklng wi.t hout grinding 22 22 . 17 20
“Th's* Tabl e clearly irllustrates the rapld digestibility of the starch of the
ground and t hen: cooked seeds ‘of | egum nous plants which contrasts with the
retarded digesti- bility of the starch of the soaked and cooked whol e seeds

of 25 | egumi nous pl ants. It. can be seepgthat the preparation of the

i nstant dehydrated puree of white haricot beans, in accordance with Exanple
1 enables the qualities of retarded digestibility of the starch to be

conpl et ehy retained whereas, if t&ﬁgﬁd@ﬁ%& adn@edr ound, the mpjority of
those quali.ties are 30 |ost. | 17 grinding, the digestibility of
the starch is not as rapid as that of the starch of the ground and t hen

COOlked Sgeds t hl a ﬁl‘&)tébﬁ et rsltflatt&:e@ 2 tR rdent @lqmnretléngr &d- 5at goofof the

anyl ose duri ni prodyction o stant deh rated e

d ycaemic | n& %réﬁl Vs EHG'Hﬁf 8¥§§F§n9np§ %ﬁgtgf %%8

;?egLvEnstgomn@bﬁldambaesoam@n&mmenoGOamuemﬂmw b&dm&ehCOBSqu¢odnséﬁpres
aken I s e

consunpt i on éﬁﬁﬂi Zi'3§Eh1nutes r@?lﬂ nutes angﬂﬁ%qﬁ%ﬁuegsha?%kgg %

consunpt’i on. mirfitesglendo$d . odmudiets fE bet aonsuIRtd@nsanp e GANERSES

det er m ned. U?&&Jty%%e@ﬂ A &1y e MRS Tl9) deftelhneadi virdeal is
10 ‘drawn as. a function of time (abscissa, lg%ypetmeen the instag t.he
nmoment of corsRRedR cadyel (RAFingter mmo oy &fehihe i %§aggﬁ?ned

as\?‘}mal 10 tdawviHA6e it V&ﬁ@ﬂ:irﬂwt(absc1ssa, h) bétween the instant
' 0, the moment of consumptlon, and l.hour after. The glycaemlc
.index is defined as equal to the surface area between that
curve and the horizontal line pa551ng through the glycaemia
at the instant O. It is expressed in mmoles/l- h l.
15 -

Correlatlon between the digestion 1ndex and the glycaemlc
1ndex -

With the consent of two healthy individuals, two series
of'glyoéemic indices of whole cooked ground lentils, ground
20 and then cooked brown lentlls, flakes of yellow peas obtained
in¢orrectly, flakes of white harlcot beans .obtained as
deScribéd in Examples 1 and 2 and flakes of haricot beans

— "

N

‘obtained incorrectly, namely after.daméging of the cooked
seeds by kneading in a pﬁmp, are determined in the manner
25 described above. The flakes of yellow peas and white
. haricot beans are reconstituted.by-addition of 3 parts of
water at 80°C to 1 part of flakes and consumed 5 minutes
later. The'flakes according to Example 2 below are also
tested in.ground form, being reconstiﬁuted in the same way
30 as the intact flakes. _ ' '
' The digeséion index of each of the products is also
determined by the method described above. '
The results obtained are set out in the following Table.

35



*

curve
instant O

and the hori zont al
|t

| i ne passing through the glycaem.a at theé
‘is expressed in mol es/|

- the two indices.

[err] 15 Correlation between the s
di géstion index and the glycaemic index Wth the consent of two heal t hy#,. -
i ndi vi dual s, two series of glycaem c indices of whole cooked §round
l entils, ground 20 and then cooked brown lentils, flakes of yel | ow peas
obtalned incorrectly, flakes of white-hayd ot beans obt ai ned as descri bed
in Exanples 1 and 2 and flakes of hari cot beans 'obtained incorrectly,
nanel y ‘after, damaging of. the cooked seeds by kneading in a punp, are
determ ned in the manner 25 described'above. The fl akes of yell ow peas
“and white * har,i cot beans arg con ut by additiqgn.o a -9 o
wat er at 840 Pgodug rt of flakps 85 6%5 ﬁggyggﬁ¥ﬁﬁtén8F g"mﬂ% +%§’ffakes
accordi ng tlo Exanple 2 bel ow a“el &8 t est|etndimidualuNa. flokmdllyedm} No. 2. }. -
reconstituted_Ln_Lhe_sane_may_BQ__as_Lhe_LnLacL_LLakes__f ' | | X
of each of |t kerpre€Usbsni s al sp deternined by the nethod Hescribed above.
.The results| fohkakngdcara@inget joul7in the |fol |l ovpnye Tabl ey 35 0.57 16 -
Pr oduct to Ex. 1Digestion |G ycaemc iljndex (nmol.es/Tefr]). index
| ndi vi dual [No. 1 Individual Nol 2. Haricot{ bean fl akes acgording 17
- 0.36 Who@e5BrownEx. 1.Whole brown llentils 22
0.42 len®i3® Haricot bean BRakes acjcordi ng.42 23 0.30
0. 38 0.18- to Ex. 2 - ' '
£ Haricot bean - B . "
pax flakes according 23 . 0.38 - . 0.18° P
to Ex. 2 ' : :
Damaged haricot -
bean flakes 30 0.68 0.71
Damaged yellow o :
pea flakes 39 0.71 0.81
Ground haricot : o
bean flakes 60 1.08 1,12
-according to
Ex, 2 -
Ground brown :
lentils 67 1.40 - 1.24
N\

'-_ It can. be seen there is a very clear correlation between -

This correlation justifies the character-

ization of the qualities of retarded digestibility of the
instant dehydrated puree accordlng to the 1nvention solely by
the dlgestion index.

From_digest;on index values of approximately 30,

it is

| even possible to predict the glydaemic index with a certain

10

accuracy.
to 30,

For digestion index'values of approximately 15
there is little point in predicting the glyeaemic

index, unless very globally, because the corresponding
glycaemia is very close to the glycaemia of the fasting
individual and is therefore subject to the same variations.



Damaged haricot bean flakes ° 30 0.68 0.71

;Rgpgeﬂ yel | ow pea fl akes 39 0.71 0.81
Gr6und haricot bean fl akes 60 1.08 1.12
--according to Ex. 2 G ound ‘brown lentils 67. : 1.40
1.24 - 1t can be seen there is a very clear correlation between the two

i ndi ces. This correlation justifies the ghacracter- ization of thé:

qualities of retarded digestibility of the instant dehydrated puree
according to t EXAMRIEL on solely by 5 the digestion index. From

dihgeslt ion.index \éal RSy ﬁéeemprwimtﬁﬂ ¥haYd.cotf bilg%n%\éq@hﬁﬁﬁﬁilhbe_vﬁ@gaﬁr:idi)Ct
the gl ycaem c index_ wi,t certai,n _gcceuracy.. or .di.gesti.on index val ue
of approxi mat el3 15 ?aok%?fqlﬁelrs‘gr} saq'1 iCZ(thoﬁzg lﬁ’oitr?lpwiéﬁeﬁ'? E‘ VitIng tRecOntEn
gl ycaenm ¢ 10 - ioflek muolessAl vigr \a gluantiilty, dfedapsett bE seedsspondi pgrts
glycaem a i v to USRI 65 f i N@yindi.visdu nd.Jis
t herefore s-slsjbj :‘?{/ vﬁ)&%ﬁe saﬁrrdE}ei v’g;}ri at f‘s?ns?aqungf %%?C%E%' Q&A%s\léggl%érk% g eds
of white hari cAPRERRENF S Qs of, Waken dn sed add@vedor ¢heds WedghX0C in
tapwat er havi ndb&f&re CsodieiHg Of 2 Mol es/| in a quantity of 1-part of seeds
to 3 parts 5 of water. gyrin this soak%gﬁ,proceSs, t he seeds_ take up .
appr oxi mat €l y 100% of PHet 79S| i PhaFachdt . ausoRveYeerded tsbARPFEe The
seeds are then jhazerhyer apmroseinertdist 18 Wrardiek ianda dooked fopr 601 mhel.y
8 cm thi ck d Gpoked, {.ora o0 W ftun b S RMALLAGAT 2t ARl e

pressure. S
E;é are drained.

45%, an average length of apprbximatelY-IG'mm, an average

They now have a dry matter content of .around

width of approximately 9 mm and an average thickness of
approximately 5 mm. I o
15 ~ Using a conveyor screw having a thread of 10 cm and a
diameter of 15 cm, the cooked seeds are pressed through a
‘plate of the same diameter formed with oblong openings 8 mm
- wide and 90 mm long. The sﬁm total of theﬂsurfacé areas
of the openings represents approximately 40%'of_the surface
20 area of thefplate. The s@reﬁ'rotates at approximately 60
r.p.m. The average speed of the seeds in: the screw is below
.the theoretical speed of 10 cm/s because the ‘seeds slide on
ohe another and against the wall of the screw. The seeds
+ pass. through- the openings in the plate at an average speed
25 of approximately 15 cm/s. - o
The puree is dried on a drum dryer 50 cm in diameter
and 50 cm long equipped with four planetary-rolls 9.6 cm
in diameter. The first planetary'rollvis'pOSitioned-
slightly downstream in relation tONthe'vertical plane passing
30 through the axis of ‘the drum.  The gap‘between the planetary
rolls and the drum is adjusted to' 4 mm. The drum is heated
with steam at 2.5 bars and rotates at 3 r.p.m. '
| "-The puree is then charged and distributed uniformly
err the entire width of the drum ahead of the first planetary
35 roll. The planétary rolls dre fed in a cascade arrangement

" by successive scrapings. = The puree remains on the drum for



are drained. They now have a dry matter content of around 45% an average
Iength of apprOX|nater 16 nm an average wi dth of approximately 9. nn1and =
an average t hi ckness of approximately 5 mm 15 Usi ng a conveyor scuewﬂ”'
having a thread of 10 cmand a dianeter of 15 cm "the cooked seeds are
pressed through a plate of the sanme dianeter f.ormed with obl ong openings 8
nm w de and 90 nm | ong. The sumtotal @ the surface areas of the

operii ngs. represents approxi mately 40% of the surface 20 area of the plate.
The screw rotates at_approximately 60 r.p. m The average speed of the

_seeds in1t helsceepeEsriebewnyhaetthenedt iaakhepeeemobs 18 £0lh bpcause fhe

seeds slide gn_one_anot and t- of the, scr The seeds
pass throughsfﬁg 85eﬁPRE§edntPh3%§|§?3m EogﬂsgrgﬁaggPsbﬁgdP%%rtg )
appr oxi mat el plabetaky. rdhd .pur &he Lidm ddson zedidoalryeisbtirencontentnet er
and 50 cm | ong gQU|pped with four planetary rolls 9.6 cmin dianeter. The
first planetary™roll is p03|t|oned slightly downstreamin relationyto the .
vertical 5pl ane’ pa3¥en§ilp ishredicechdoafilakes LRealir ARPTOXThi6 gl beesdken

the planetar rllé%l th2Bdghh@hdlcimiits ledjf@&t:ed tte agm unddpetHeUgEEschested -
W th steam at 5 bhars and rot at uree i s then_charged -
and dlstrlbuﬁbélﬁﬁFf8Fﬁ§§“5ﬁeﬁpﬁﬁéfghPWfé %P ﬁlﬁﬁ gﬁésgrun1ghﬁaﬁ Igkefhe
first. planet@bwaaaedrohhlch'Hre rEmmiyawhitel ia  aveokgdhaneaaceacfdee
arrangenent X mmP€ JRUL | B, fhe.drumfor
: 8 -1 1%xr %b%% gbggfﬁ% 3E?§ghed ‘t e Fgﬁﬁggg% ang ﬁ&b§fa scraper
a‘p lied ti® th@nﬂmm@@@ﬁyt rOedmlm‘/ Y mnd‘ @Jdulgeprtapet angexopE. 17.The film hész
a residual i sturx%_%%%@tu%éwu?e Puree, twbNeof ithFebSpheducse Latblkakes

in an approx 16 mm
t 80°C are poured onto one part of flakes, depending on the

desired conSLStency. With three parts of water, the-
- consistency of a fluid puree is obtained. With'two parts
15 of. water, the consistency of a thick puree is obtained.
The.redonstituted puree has. a pleasant and neutral taste.
. In particular,'no astringeney can be detected. Its
“texture is also pleasant 'in the- mouth and is remlnlscent
of -that of a well-prepared cereal gruel when it is squeezed
.20 Dbetween the tongue and the palate. '
EXAMPLES 2-6 '

Instant ‘dehydrated purees of seeds of various- leguminous\‘/.

- +. plants are prepared in the form of flakes in the same way
as described in Example 1, except that some of the conditions
25 are varied and adapted.

Examplee 2 and 3 are also carried out with seeds of
white hericot-beahs. Examples 4 to 6 are each carried out
with seeds-of~another variety or species oi-leguminous'plané,
i.e. with brown lentils (Lens esculenta), green haricot .

30 beans (Phaseolus vulgaris)'andhred haricot beans (Phas-
eolus vulgaris). y

After cooking, the lentils have an average diameter of
approximately 5-6 mm and an average thickness of epproximately
- 2=3 'mm. - To reduce them to puree, they are passed through a

35 piate formed with round openings™5 mm in diameter, the sum



Si-eve throhgh which it

pressurq appkled by a rotating brush.
' arty white in color,

poured onto one.part of flakes,

Wth three parts of.water,

‘has ‘a

| easant™ and neutTtal

taste.

Is forced to pass under the effect of a |ight
The-fl akes obtained which are
have a surface * area of approxinmately 16 [err],
apparent density of 10 approximately Q:4 kg/l
To reconstitute the puree,

In“particul ar,

and is"rem niscent théba&o@ilﬁgwethep@ﬁ@éﬁeﬂhﬁiﬁéfﬂaﬂﬂlkﬁu\MkﬁlddtlS
squeezed 20

et ween t% é ue
dehydr at ed - pur 288" 0P 582 q8? 33
form of . _
of the conditi
carried out w

pl ant,

(Phaseolus vul
Af ter cooki ng,

i n dianmeter,
approxinateLy 19oiditake somparésenea of the plate.

15

20

s

30

35 of around 5%. _
"~ of the starting seeds of pulses,

and.

and the p
rfoEE2 P8

s

ot beans (‘5’ as-
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‘Digestion index

177 | 23 |16

29

Pulse " White haricot Brown |Green . |Red .
' - _|lentil |haricot |haricot
Example No. 1 2 3 | 4 5 6
Soaking time (in 3 - |
| parts of water at
20°C) “(h) 15 | 17 17 17 17 17
Water hardness- _
(mmoles Ca/l) 2 3 0 3 - 3 3
Dry matter after . ; S
soaking (%) 45 44.6 |44 41.2 - 42.8 n.m.*
Omﬂing steam Qaua:stean steam steam steam
Cooking time (mins.){ 50 | 45 {60 50 50 50
Dry matter after ' ) :
cooking (%) 45 36.09[44.6 41.9 43.9 40.8
| Pressure of steam :
used ot heat drum : : : _
&ars) - 2.5 3 3.5 3.5 3.5 3.5
Drying time . (s) 15 12 12 12 12 - 12
' - 16.5

14.6

*n.m. = not measured

an
and a di gesti on index of 17.
two to three part's of water at [err] are
dependi rg19n-~t he desired consi stency.

t he consistency of a fluid puree is obtained.
Wth two partsidfa OéfRE‘ﬁéeépeﬁi‘ﬁg§OPéb§é§é‘ﬁt’n?é ot iU BE
The r-econstituted puree
ast ri ngency cabhpesyetagecdrea PEsthexPlRrEe®is al so pleasant in the nouth

4 ¢ Qi ai ned.
no

Eﬁgggﬁgdm?h the:

f5akean|mvehegeamédﬂhyoﬂsaﬂpsoxxhedeln &kmmmﬂmﬂ]anemw@magerthlsbﬂe'

'ﬁﬁészéf §g§r§ﬁ£ Qﬁ ?dsaﬂﬂptedwo

seeds aficot beans

carried.out "*.are prspedethsoughatbehsameaplety a9 @ﬁﬁﬁﬁ%ﬁﬁ@flmé@mmmmbmsl
€. with breyg benétlsaﬁkéBScSﬁaHtfaha) tHE CERLBMeEDL té dép beans

dex 5 She
ﬁé ? mn'

All the flakes obtained have a residual moisture content

Thelr respectlve colors are characteristic

namely creamy white



After cooki-ng, the green haricot and red haricot bean seeds haye an aveérage-
Iength of gpproximately 14 mm 5 an average w dth of approxinmately ,8 nn1\p\u
~and. an' average thick- ness of approximtely 5 nm To reduce then1to

puree, they are passed through the sane plate as described in:Exanpl e 1 The
other varied conditions, the internediate dry matter content of the seeds
and the digestion index of the 10 flakeg obtai ned are set out in the
foll owi ng Tabl e where the correspondlng alues of Exanple 1 are al-so shown

'E?eLﬁCI|ELSt CO arlﬁlte Earlcot beans, brown ¥gr Ehgaiégﬁi}s, gg;ggot
hari cot. Exanﬁb& Mhe green haticot bedns aBd browﬂ-red for5Sthe red6 Soaki ng
time (|n 3 par. at [err] _ (h)y - 15 . 17 17 . 17

17 - aﬁcﬁ’ §’%‘é§é 20 (rmmles Ca/l) . 3 0 3.
3. 3 Dry rrﬁ‘pterecansmtg@ekengh pur¢ej two marts ofiyagensat 804902C
42.8  ng G@@KAdred onto one §E§§”bf“@i§ﬁe§teanfﬁeeﬁﬂkeesscﬁﬂglneéteam
Cooki ng time (mns. 50 45 50 Dry matter

after Cookln@re 11g and ggch hangaoglggsent,4{e§at1vggy9neutgel8taste
Pressure of &m&&ﬁbwéﬁdsﬁﬁcheﬁttﬁéuﬁeéba&&ive sBabting3seedsd. Bnd a3tbxture

3.5 3.5 Dr) ti . . 12 12 - 12 12
Di gesti on indk chfg% of ggét O%Ga cefgal gruelys 5 14.6 30 *n.m =

not neasured Al |l ilttechhakes sekhaithed memerkabdyi dowl digestios tondieas 35
of,. around g5%; re'H%@a&ntﬁswﬁ%h'%ﬁeCQHQkésaBE EgaraCtehh§Eb8t0£eLH§ S&QEEhW&J.

&é&ds of pulses namely creany _
haricot beans and- wh1te harlcot beans. With white. haricot

'beans, 1t can be seen that cooklng in water 'is less favorable
than. cooking with steam. . Finally, it would seem that a less
favorable index is obtained with the lentils than with the

15 haricot beans, although it may still be considered satisfactory.
COMPARISON APPLICATION EXAMPLES ‘
(i) Ingestion by healthy individuals _ _
Food rations are prepared .on the ba51s of the flakes of
white_harlcot beans obtained in accordance with Example 1
20- having a diQesticniindex of 17 on the one hand and on the
basis of potato flakes hav1ng a dlgestlon index of 90 on
the other hand. The potato flakes are supplemented w1th
) - ‘ '_ fibers and proteins of white haricot beans so that their s
global composition.is substantially equal to that of the
25 _white haricot beans; ..Each.ration is prepared by dispersing.
a weight of flakes equivalent to 50 g of starch (114 g of
white harlcot bean flakes) and 2 g of cooklng salt in 400 ml
of b0111ng water. '

_ The_ two types of ration are conSume_don an empty stomach by .6
30 healthy individuals aged 20-25 years in two separate tests.
Consumption takes place 5 mins. -after preparation of the-
'respective rations. Blood samples are taken from the
individuals 30 minutes before consumption, at the moment of
conmmmmﬂiland at 30-minute interva;s up to 4 hours after
" 35 consumption. The glucose content and insulin content (IRI)



- 20 -*1 for the white haricot beans, brown for the lentils, green for

t he green haricot beans and brown-red for the red haricot beans. To
Téconstitute each puree, two parts of water at [err] 5 are poured onto
~one part :of fl akes. The purees obtained are |light and each have a

pl easant, relatively neutral taste characteristic of the respective
starting seeds and-a texture rem niscent @ff that of a cereal gruel. It can
be seen that remarkably | ow digestion indices 10 are obtained with the

flakes of yed of a11N8hd COin Stald S e Hodd COImIRANS antheMyit@oaari cot
beans. Fth white hari|cot beans, it can be seen that cooking in water is
| ess favor abl e3PRafnEBbkR EPRFEIMES 1 RETOr TS RRNGNT (SRR tsag‘&’h ffat a

| ess favorabl ethadexmé Sophtisatpbridh dhe seitrdctddairom tthd vallies hari cot
sti

beans, al though, it.m | _be copsjdered_ satisfactary. ARl S ' :
APPLI1 CATI-O\I-.E)@P/%EE%‘*%T) ‘le‘hﬁ‘é%?i%ﬂ Ne h‘ghff?\fle’?‘fﬁﬁ v%al%d‘nregt\-li ons are
prepared 0B théabgiivsaehia hewfid bkehl pf Animsel hrraercit, bhs) axteaipiod tied
accordance- w thEéagghg 1/% h@¥+gg(§ ﬂ} gestion index of 17 on the one

F pot 2F o ! i

hand and-on the- basi's o akes” having a di(gesti on index of 90 on
the other hand.  TEeopothesef¢ukees arke sdppeenriRedd oM tHhe e dagdd

D et e ol 1y L8 fi8RRCOA1 088 TE bend Ré Ll 16 b ggx_bee”‘m"é § iy
substantially e o that o e ite hari aps. . Each ration

i s prepared by {db®8&r gﬂﬁﬁaﬁmh%},g?l‘i‘do?‘.n#gk’é%e%h%i 43 1SS ar ch
(1m}g_of Woi t €olta theColixbendiviakess Aolléwingfconskipticaldf ithelG®var of
boMeNng water: _The 't types.of_ration . : ; h by
530 heal thy (YD Aoarieagng 2b8oc80.EhE SERELTRARS, MnETRidn JATRET BY
Consunpt i on t alods theaserfagenareast éF) pecepprasednbetvesr theparyes and

rations. 8l 0%9%@%%:@59 ;%sg gaeghha.ethpgﬁghduﬁésoﬁpgm negeseief ore
consunpti Qn . .at_ t he nonment 0 consunpti on and af 30-m nug e fnér%vt?}les up to
4 hours after £irst hour (0-1 h), the first two hours (0-2 h
- 15 third and fourth'hour (2-4-h) after consumption.' The
'~ surfdce areas for the first hqxir correspond to the glycaemic
.index..as_ defined above. )
- Finally, the mean standard deviation (1) and the
degree of_significénce of the. differenées observed between
20 the vé.lues obtained after cbnsumption of the two types of rations
.is detemined. This dégree of significance is expressed in
percent by subtracting from 1 the probability"p of non-
) significance (determined in the test by pairs of students)
o ' and multiplying by one hundred. _ .
25 The res'ult-s'ohgta_ined are set out in the:follo_wing_TaB_le. ,



"35. consunption. The glucose content and insulin content (IR) - 21 -
1 .of’all ,the sanples taken are determ ned. The gl ucose and. |nsulin \}if

contertts of correspondi ng sanples taken at the tinme of consunption are”
subtracted from the val ues obtai ned. Curyes of 'the differences thus
determined 5. ([err] glycaem a, nnDIes/I A insulinaema, mJI|) are
plotted as a function of time (t,h). ; these curves are determ ned, on
t he one hand, 't he mean val ués of the mim i ncreases. in the glycaen1a *

( Amax glycaen1a) and insulinaema (A max insulinaema) 10 for the - six
i ndi vi-dual s fol | owi ng. consunption of the two types of rations and, on the -
ot her hand, the nean val ue of-the surface areas (F) conprised betmeen t he

curves and * t he horizontal |fres eass&eg—{h{cugh'thcfe"g:n for— he
first .hour (0-1 h), the first two hours @pe bf aadidhe 15| third and .
fourth hour (2-4 h) after consunpfion.  The s irface aread fDegrée 6f [ st
hour correspond to the glycaem c i hd@etasodefi nedWhbbee. - sEgniafiy, | the
nean. st afdard deviation (+) and the &dgkes of s|ghrfieahce |of cahes %
di f f erences observed betmeen 20 t he val ues obt i fiéakest er jconsunpti on|of
the two typ firee of sigificance is '
expressed i per ent—by subtracting fro 1 the rob bili p of pon- )
significance (defefmered™Piefd West 2 fls uﬁeﬂté? and?®ul ti plyi ng
by  one -hund e%é =====éEm;=a§y£dﬁe=ebha=ﬁeé—a& =set=ott=ka=the====a==: :
j_.g;'ow ng..Teolg - 22 - uRepf nayignoDsgleg 8ty o.11 os. o/
“’ 4] - . L - . . k
- . >| — . - -
2 O F . BN o
:\ (mmoles/l h -1 0-2 h 2.1 + 0.63 | 1.1 + 0.3_0 - 98_
2-4 g| 0.1 + 0.02| 1.0.+ 0.30 98
151 | Amax mu/1) 52 %15 |20 + 4.4 95
' E = : ; : ==
-d . )
g. 0-1 h| 31 + 6.2 | 8 + 2.3 99
. § _ - )
E: F, 0-2 h| 53 + 11.4f24 -+ 2.9 98
5 mm/llx - -
" 20 < 2-4 h 7 + 2.0(24 + 7 95
) c It can be seen that, after conSumption of the rations

of potato flakes, the glycaemia and 1nsu11naem1a of healthy
‘25 individuals increase rapidly to reach their maximum levels
in the first hour, returning to their initial levels after
the second hour. By-contrest, it can be seen that, after
consumption of the rations of the white haricot flakes, the
'glyca_erhia ‘and insulinaemia of the same healthy individuals
" 30. reach disfinctly lower maximum levels and do not return to
their initial levels even after 4 hours. '
" (ii) Consumption by diabetlcs L
On the one hand, rations of white haricot bean flakes
equivalent to 50 g-of starch are prepared in the same way
'35 as described in (i) above. On the other hand, rations of
1 100 g of glucose dissolved in 300 ml of water are prepared.




Potato’ - ' Wite signifi- 5 | fl akes

haiﬂcot + » ‘cance % flakes Amax (rmoles/|) 2.3 + 0.4 1.2 + 0.25
95-10" - . 0-1 h 1.4 + 0.28 0.5 + 0.11 --98 0-2 h 2.1 + 0.63
1.1 .+ 0.30 98 2-4¢g _ 0.1+0.02 1.0 + 0.30 98 15 T [err] max
(mJ1) - 52 .+ 15 20 + 4.4 95 0-1 h 31- +6.2 8. '+ 2.3
99 F 0-2 h 53  + 11.4 24 + 2.9 23 -, 98 (mJy1l.[err] 20 '
2-4h 7 + 2024 + 7%= ¢ 95 It can be seen that, after

consunption of the rations-of potato flakes, the glycaem a and I nsulinaem a
of* heal t hy 125 indiﬁmdaabSSE@emeaseteapsdlyheotweathpehebf raxionm begel s

in the first h%&%enr%bUQBthlhalvEB%h '@h&'ai heyehs §§E§ErEF8 2?88”d

hour.. By -contrast, it can seen af tef “Eohsu € rations
of the white h&ﬁ@@@ﬁeﬁlaméepenéegwyeéehnau&ha FﬂsGPFﬁBEﬁwa ofhehglygaemia

heal t hy 'nlelQhﬂlin%ﬂlﬁﬁéﬁﬁlﬁl%El%ﬁb'thQV@&uHﬁé'HP€1h§¥ékﬁ1ﬁ8Q ge not
return to %ﬂelr E%Itla| Ievels even after nsunption b

di abetics et mFétﬁdh§)of“ﬁHF§§ E@r?EBP ﬁéaﬁeFPﬁﬁe§°§§HW9§F@Ht
to 50 g of starth tivee momepdr ed bbn%hﬁpaaﬁﬂ ‘an§l 3% 1ﬂ&edeamslbfd3gnmﬁhhtesn1
above. . On th other. . ration of glucose dissolved_tn 300

o vt er oo pRERh Rlts GAVE RoRluhBlifny] OEHE RERBLRRENE Upthedln
types of: ratioef dhe @uwewemoaf@ud nnéu&ndaamsa(ab tn$2mem¢ht50ffeonagmptmun

dI abetes i ndepepdentupiiradisd 'f'}ohotﬁgn§ﬁ’ﬂﬁe Iﬂﬂs%%EQ‘iHb and hQSU' | ndem a
*%?e i ndi_viduals. are determ ned a ? ferent tines errf t), nanely

nut.es Yef i EeERIGHS: itHyS Q@tﬁﬁélﬁﬁﬁeﬁ@‘o$1¥6ﬂ§ﬂhﬁt|dhlaﬁﬂléﬁaemla)
|ntervals of 3Qre ko in the followxng Table.

It can be seen that, generally, the glycaemia and
1nsulinaem1a of’ these diabetic individuals reach a maximum
level approx1mate1y 1 to 2 hours after consumption of the

15 two types of ratlons The only exception is the insulinaemia

" of diabétic No. 3 which remains level.

- The maximum values reached differ considerably from one
diabetibﬂto another.  Accordingly, there would be little
point in determininé the mean- values} Héwever, comparison

20 of the max1mum levels reached by the insulinaemia or the

glycaemla of one. and the. same individual after consumption
\uh" . 1 of the two tgpes of rat}ons ;s s;rlklng. Thus, it can.be
* seen that the maximum levels reached -after consumption of
‘ the”glucose rations are considerably higher than the maximum
"-.25 levels reached after consumption of the rations of the whlte'
| haricot beans for each of the diabetics 1, 2 and 4.



up to 3 hours after consunption.  The respective val ues of the glycaenia
and |nsullnaen1a at the nmonent of consunption are subtracted from t.he,

val ues't hus obt ai ned. The 10 differences thus determned ([err] -
glycaem a,[err] insulinaema) are shown in the followi ng Table. It can be
seen that, generally, the glycaema and - i nsul i naemi a of these diabetic
i ndi vi duals.reach a. maxinum l'evel approxdqetely 1 to 2 hours af t’er

: consunptlon of the 15 two types of rations. The - onIy exception is the
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-0.2 - -9 18 £ 0 16 CLAIMS 1:° 1. A process for

produci ng an i nstant dehydrafed puree of pul ses which conprises soaking dry
seeds of pul s@BAIM8 0.5 to 24 h at a tenperature of from20 to 65C, cooking

them for #0 (9 60 i pHbesad e $F4RL: AL AT Fstdle MIRRRIRLS LA U e,

reduci ng }hen1to puree nmeans uree press consi l e or

plate formed 9f tPRbPRNI Wakch hPOBBELSAS cRoakengsd ey i 38edd e BEkRR®d to

puree is forcesh gaserderdchtaken tompasateré et them Eidgsate | arge
enough and that nininum fogce %ﬁ ggp%hed 10.to [ he seeds top make t hem pass
d

t hrough, and SRYFHYT ¢ FRSPUTRE npiputes Aln gpxated §t630g in claim
1, characgeriatdatmosplaeridbeppasseres sedecing e tdepurer byt MgHnsi Ng
beans and lenftjls. 3 . aj i clai C cierized
in that the s%fedé BY eegogﬁ%%éf §§8§8§?6§§48#| %Fgg%l%nélat@ﬁ]}%er -%% in a
soft water hawidy ep@airgntthrongh whichdthg Babewlak/te be redugedcess as
claimed in clabpdre&has agberidedehPoBoi hat chkln SEEIMAIS dupluichat ter

cqoki ng. 5. process as_clained in claiml, characterized in that the
codKed seeds PeNiRFTcRECt L2EURcRNBYIRPANYi RRpt minimum force is applied

10 to the seeds to make them pass through, and drying the
puree on a drum.
2. A pfocess as claimed in claim 1, characterized in
that the pulse is selected from the group comprising
beans and lentils. |

15 3. A process as claimed in claim 1, characteriZed in

| ‘that the seeds are soaked for 10 to 24 h at ambient temper-

éture in a soft water having a Ca content nof exceeding.
3 mmoles/1.
4, A process as claimed in claim 1, characterized in

20 that the seeds are drained after cooking.
5. A process as claimed in claim 1, characterized in
that the cooked seeds are reduced to puree by applying
pressure to them in such a way that they pass at 2 to
20 cm/s through a plate formed with openings of Which

25 +the smallest dimension is between the smallest mean dimen-
sion and the largest mean dimension of the soaked seeds.
6. A process as claimed in claim 1, characterized in
that the drum is heated with steam under a pressure of
2 to 8 bar and in that the puree is left on the drum

30 for 8 to 25 s. ) _
7. A process as claimed in claim 1, characterized in
that the drum is heated with steam under a pressure of
from 4 to 8 bar and in that the surface temperature of
the drum is reduced to 110-115°C by spraying water onto



pressure to themin such a way that they pass at 2 to 20 cm's through a

pl ateé formed with openi ngs of which 25 the snafrégt—arﬁﬁﬁ§TUh—Ts—betmegn ;%%
the smal | est nmean di nen- sion and the | argest ' i on of the soaked
seeds. 6. ° A process as clained in claimi, Cﬁ@m&m iﬂ’m ﬂmft the drum
is heated with steam under a pressure of 2 to 8 he puree

is left on the drum30 for 8 to 25 s. 4,26 A process as clalne in claim
characterized in that the drumis heated with steam under a pressure of
from4 to 8 bar and in that the surface tenperature of the drumis reduced
to [err]lby ﬁpsrawmg atetagl afhtthe zdne imevhdrelm @i phude tiwe ddorteributed ch
the puree is,@i q%ﬁgnover the drum 8. A process as clained in claim

1, characterlzed |n that the puree is dried to a residual noisture content
5 of from® to Bwragess RHrorkredsin|alady n dhaxagterigad ddterized in

that the filgmie #rdyspdd oid |akesa hayi Dords Saud Pafo s Ofcsitdmat s 4
[err] 10. An %'Fant dehy rated puree of pulses which may 10 be obtai ned

by the proc % aim1, characterized in that it has a di gestion
i ndex bel ow 80. & process as claimed in claim 1, characterized in

that the film is reduced to flakes having a surface area

of at leats 4 mm2.

10. An instant dehydrated puree of pulses whlch may ‘
10 be obtained by the process claimed in claim 1, characterized \/

in that it has a digestion index below 30.
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