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1 Cereals with added veget ‘¢t of the present iny
i;nstant cereals with adde‘dT I a process for prepa¥ifg
Cereals. Various processes epar ati.on, by cooking TSI 0N,
Ipstant” cereals, especially for baby foods, are known " 17 :
TREHNOLOG E cri.hes roces r.. the prepa '

cefeal s, espgggg%ﬁgi?ngﬁg‘%t acg%ggﬁrseqsﬁtta%ﬁfcfded vege'?a . I n which there
i s cooked-extruded at 130-160[err]C a m xture of cereals to which dry
veget abl es and veget ab p , o £ X3P . b a i S a
wat er content of 19-22I’r§};e fg\‘%%cec%‘ﬁeod{-eext-r"ugre?j; mitﬁ?gdgggg?l g\%e\cﬁi!ﬁtsg%gﬁand
in an expansi ofiegRakBeYithnaddadcygoataklies MY R RACTSE fOTRPEERIS AT e,
and the cookedgzgxhl vdedaligkt ure i s cut upon coming out of the expansion
chanmber into pieces hayving an open porosity over the slice, it bein

possi bl e f8r these pi e¥@§g'f’b‘sb ‘ﬁ%%gs?ﬁsm' uPEEPRERELRBY o RY b&BPg‘éggc"ereal
for exanple. ThetguBioh,tbf prgsant ¢ewealsprespedally\iale bakst £oodsgr eal s
wi t h added vegetables which do not diSintegrate on coming into contact with
a liquid but r 88 fFon the contrary crispy during a relatively long tine.
To this end, the instaWp SS/dAN59 2 (SCHARR JTECHNOLOGIE GMBH) describes

a process for the preparation of instant cereals,

10 especially instant cereals with added vegetables, in
which there is cooked-extruded at 130-160°C a mixture of
cereals to which dry vegetables and \.regetable purée, for:
example, may be added, and which has a watér content of
19-22 %, the cooked-extruded mixture is allowed to expand

15 in an expansion chamber immediately after coming out of
the extruder die, and the cooked-extruded mixture is cut
upon coming out of the expansion chamber into pieces
having an open porosity over the slice, it being possible
for these pieces to be used in mixtures for instant

20 babies’ cereal for example. )

The aim of the present invention is to provide
instant cereals with added vegetables which do not
disintegrate on coming into contact with a liquid but
remain on the contrary crispy during a relatively long’

25 time.

'fo this end, the instant cereals with added
vegetables according to the present invention comprise,
in % by weight of dry matter, 2-90 %, preferably 2-50 %
of vegetable, 8-96 %, preferably 48-96 % of cereal, 2-

30 15 % of added fat, 0-1 % of a calcium salt, 0-1 % of
sodium chloride, 0-5 % of added protein material and 0-
1.5 % of a colouring agent, and they have an apparent
density of 100-500 g/l, preferably 200-500 g/1 and a
water content of 1.5-15 %.

35 Likewise, in the process for the preparation of
instant cereal flakes with added vegetables according to
the present invention, a mixture Having "a water content !’"
between more than 23 and 70 % by weight and comprgsing}



veget abl es according to the present invention conprise, in % by weight of
dry matter, 2-90 % preferably 2-50 % of vegetable, 8-96 % preferably
48-96 % of cereal, 2- 15 % of added fat, .091_-% of a calciumsalt, 0-1 % of
sodi um chl oride, 0-5 % of added protein material and O- 1.5 %of a

col ouring agentin gﬂﬁ:ﬂé‘ﬂyy Reasagad), apPELE Paredsipye Dérd®lDy 8O- 1o, parts
preferably 200-5 /1 agnd 9 %ber cont ent off 1. 5-15 %) kbkew’ e, in the
process for th&®Ipr&FEFAdron’ o 0P nRaFHE e PESESFRRREs Tt a(?d‘é%‘%/eﬁgt abl es
accordi ng to t hegetstsid povéeli M-20 paxtar ®haveggtableat powdet,en2-15

bet ween nore t d 0 I gh ngd eC | $J 2- dJ r b
wei ght, 9-110 %gér%%é %?e?é%z?é) ?%%l-elqbipgr tgg gm%éféég% 7?%80. pdap’tgba b by
pref er abl y 57- 1 #pdiam schtopidegelabl ¥ plir added prof@ims mytariqek Apd 0-
powder, 2-15 parfss 9f o2ddgd dtfouinly Yaglnt CHbCidoBIEY lextthuddd 0finS &@di um
chloride, 0-5 % of added protein material angd O- 1,5 % qQf a_colourjn gent
i s cooked- ext r RIEFIIEEN 2 AYRRFtY 2fgaLRE™ i‘rso‘?'sgf'ﬁﬁﬁ?gsa%‘g ??a‘ﬁe%o‘gﬁ‘g/ or
al l oned to escaps dirfapes BEAEHY comiingl culte ofx thedextsidbrt batht tikat the
cooked- extruded. m.xture has.after, c‘&n}j ng, out ogtt he 10 in xtoruL{:deE)fa YgLer

content of 15- ZPYCIHELTIREY. BT BRZ WPESPE SPHRP oSO cSfi ng out

of the extuderextnoidér a water content of 15-23 %, the cooked-extruded
mixture is cut up upon coming out of the extruder and it
is dried.
It was observed that the present cereals with
added vegetables having these characteristics, and the
15 present process which makes it possible to produce such
cereals with added vegetables, meet surprisingly the
objective set.
These cereals with é.dded vegetables can indeed be
consumed as such or as essential ingredient in the
20 preparation of a dessert containing milk or yogurt, a
muesli, a porridge or an instant soup, they have in .each.-
case a remarkable crispness even after a few min in a
cold, hot, or even boiling liquid for example.
This is due to the fact that they have a rela-
25 tively low porosity and are not open at the surface, a
relatively high apparent density and a relatively solid
texture which softens only slowly on coming into contact
with a liquid, due in particular to their oil content.
Preferably, in the present cereals with added
30 vegetables, the starch has a degree of gelatinization of
50-92 %, more particularly of 70-90 %. Such a degree of
gelatinization of the starch in fact favours some resis-
tance of the present cereals to softening during the
absorption of a liquid in which they are immersed while
35 being sufficient to confer the instant characteristic
upon then.
The said vegetable may be any leaf vegetable,
fruit vegetable, root vegetable, seed vegetable: or tuber -
vegetable which has a substantial content of vegeta:l:



Is dried. It was observed that the present cereals with added veget abl es
havi ng these characteristics, and the 15 present process which nakes it
poSsi bl e to produce such cereals with added vegetables, neet surprisingly
the objective set. These cereals with added vegetabl es can i ndeed be

gonsumsd as sumwe,afsklﬁ_&ﬁqu isgiiﬂa&f,edse%lrﬁsj pédee, dentmepaéﬁwm obr a
essert containing or urt, a nuesli, pqrtidge or .an.instant, soup,
they have in e¥aF %"?‘Eﬁﬁgkaﬁ#‘ﬁsﬁr?’§Hﬁ§§§&§vg+5’§re%erc°§lq‘re’\ﬁ%wq 2
cold, hot, or an ficindewms |ofijuthefl texeunapbE. the presehir dexrddis fwitht hat

t hey have a rel_a; tively low porosity and are not open at the surface,
arelatively hia%egiﬁfr%%ﬁﬁﬁﬁ'i ty and a relatively solid texture which

sof tens onlsy slowy on TBeniaadd cereadnwayt bai ahyacereal d, especial aranyul ar
to their oil conbfily JHEIKR'AD Ye1h8iybEyPicweih GARRRNS SldH) Afldreh 20,

: ae
veget abl es, the starch has a degree o? ggl atinizafion of 50-92 % nore
particul arly ofer A fpr Bxamplelegree of gel atinization of the starch in

fﬁct favours son:ca resi schd i Waddie TUESEN i s s, (éh SKHd ashethaldj Ng
(e absorpt 1o of AL EL Uy 8 AT MLLS. 00 mllas,
veget abl e 19ay ldnyon cthevegheabband,r td vedpfabte, andots tadgictids ethageed
vegetabl e or t%@%ﬁure of the present cereals with added vegetables by
reducing water regain, namely by preventing water from
reaching the starch matrix too rapidly. To this end, the
said added fat is preferably a vegetable or animal oil

15 having a melting point greater than about 35°C as well as
a good resistance to oxidation, such as hydrogenated palm
oil for example.

The said calcium-salt may be any edible calcium
salt capable of contributing to the relative firmness of

20 the texture of the flakes, especially calcium carbonate
or phosphate for example.

The said added protein material is intended to
reinforce the texture of the present cereals with added
vegetables and to reduce the water regain. To this end,

25 the said added protein material may be a caseinate or
gluten, for example. It is preferably a mixture of sodium
caseinate and of calcium caseinate, the former being more
soluble than the latter, but the latter conferring more
hardness on the present cereals with added vegetables

30 than the former.

The said colouring agent may be any colouring
agent authorized for food use, especially for use in baby
foods, in particular as oleoresin from a spice such as
paprika for example.

35 ~ In order to implement the process according to
the present invention, it is possible to use a single- or
twin-screw extruder turning at 200-500 revolugions/min,
whose casing has one or more feed oﬁenings upstream, at
least one steam release or aspiration opening downstream



veget abl e which has a substantial content of vegetable -3- fibre, such
as spinach, beans, peas, lentils, carrots or yamfor exanple, these
vegetabl e fibres contributing to the firomgss of the texture of the present
cereals with added vegetables. 5 The said cereal may be any
cereal , especi ghllyaafsicketegbrwihehcizcuthttionebf koheatigguldquddcfoars

mai ze, or rice fo . Th I d add fat_i,s_I nt d

hand, to facilffﬁ%giéﬁggggftﬁﬁg ; thﬁagﬁgﬁegsgéiPhge 1%§x u?geagqugﬁd, on
the other handeneooreimnter cutdrtisst alfi bizeulhs rwresreegtivhe opr bawing
cereals with agﬂgdsﬁﬁggtgblgg Qé'%%ﬁg@é 14 G Ie ARl BY star,

preventing water frontreaching t tarch matrix too rapidly. To this end,
t he sai d aBdedaf zmbbdtpaxf & apryratvegét ahcitorl a2kl MR Hp| dismetgzyi A§ a

mel ting point greatgy Lhakhauly ISlrd lwhdde VB1laaas 3198edagashatakee to
oxi dation, such as hydrogenated pal moil for exanple. The said cal ciumsalt

may be any edi BRéAcaRELERPs PE XITBLE-of contributing to the relative
firmess of 20 the tekeumexehrehwhilchkdét iespesisiblly tal ebvk-extkadat e or

phosphate for exappl & nG S&kerddde e RLOLELT MY ' wited "bERMEH:! Ot

10 between more than 23 and 70 %, preferably of between more

. than 23 and 60 % by weight. This relatively high water

content is intended to prevent the expansion of the

mixture upon coming out of the extruder, in cooperation
with the said 2-10 % of added fat and the said fibres.

15 This water content of the mixture to be

cooked-extruded is provided mainly by the said vegetable

in the form of a purée, in other words in the form of a

fresh or frozen vegetable which is reduced to a purée by

grinding for example. But the vegetable dry matter

20 content of the present cereals can therefore be adjusted

by providing the said vegetable in powdered form, in

other words in the form of a vegetable reduced to a

powder by dehydration and grinding for exaﬁple.

A quantity of steam should be allowed to escape

25 before ;oming out of the extruder such that the cooked-

extruded mixture has after coming out a water content of

15-23 %, preferably 17-23 %. Indeed, if the coocked-

extruded mixture has a water content greater than 23 %,

there is a risk of not being able to cut it upon coming

30 out of the extruder because it 'sticks to the blades of

the rotating knife. And if the cooked-extruded mixture

has a water content of less than 15 %, or even 17 %,

there is a risk of causing it to expand excessively upon

coming out of the extruder and to weaken and destabilize

35 the texture of the present cereals with added vegetables.

It is possible to cook-extrude the said mixture

at 140-250°C, preferably at a temperature of between more

than 160°C and 200°C, for 20-60 s at 10-100 bar. This

relatively high temperature region can be recommended in



reinforce the texture of the present cereals wth added vegetables and to
rreduce the water regain. To this end, 25 the said added protein materi al
may be a caseinate or gluten, for exanple.gll is preferably a m xture of
sodi um casei nate and of cal cium caseinate, the forner being nore soluble

t han the !atteérdéﬂt tdh Bl ier gseaf Sbbh.&at%he diﬁi/ﬂﬁ%o&ll féﬁeabéseﬁt
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feed openi ngs ugﬁaaﬁaghea&a{g&as,ft %E@é%ﬂamuﬂlm SPBY-NY
downstream - eC|rc ation of heating |liquid for
exanpl e. This g%tﬂsudEPrﬁa?aE'(Sl@ﬁ‘t}Pﬁ'ﬂ-é’d%t ?-2%i% havi ng one or nore

outlets, of circular CBQSSc&QQ&hgn Qhéha&ba&eah@x&h@a@dpfma&uaxa | Yapon
recogni zabl e notif such .a g % 5 a rabbit, or, carr% of _about_ 1-10 mm
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10 pellets whose general shape is conferred by the shape of

the cross-section of the die outlets. It is thus possible
to obtain pellets which are spherical or which have the
general shape of easily recognizable motifs such as
stars, rabbits or carrots for example. -

15 . Ina specific embodiment of the present process,
such pellets are rolled into flakes. To do this, it is
possible to use a rolling mill having several rollers
with adjustable interstices and exerted pressure. Prefer-
ably, the said pellets are rolled into flakes 0.5 to 2 mm

20  thick. '

The present cereals with added vegetables, in the
form of pellets or flakes, can finally be dried to a
residual water content of 1.5-15 %, preferably 3-10 %, in
a hot air dryer at atmospheric pressure or reduced

25 pressure for example.

These cereals with added vegetables can therefore
be consumed as such or as essential ingredient in the
preparation of a dessert containing milk or yogurt, a
muesli, porridge or an instant soup for example. But they

30 can also be provided in the form of whole cereals at the
surface of which adhere other ingredients, added after
the cooking-extrusion, such as seeds, especially sesame
seeds, aromatic herbs, spices and/or basic traditiocnal
components of instant soups or broths for example.

35 The examples below illustrate various embodiments
of cereals with added wvegetables and of the process for
the preparation of cereals with added \iegetables
according to the present invention. The percentages and

parts are indicated therein by weight.



said outlets for exanple. The mixture which it is possible to cook-extrude
w th such an extruder therefore has a water content of 10 bet ween nore
t-han 23 and 70 % preferably of between Jg e than 23 and 60 % by wei ght.
This relatively high water content is intended to prevent the expansion of
the mxture upgga_ﬁ?m,ng out of the extruder, in cooperation with the said
2-10 % of added fat and the said fibres. 15 ter ent
of the mixture to ®e W@Hrﬁw“i@rprﬁﬁd‘éd idyi %F?gmg %&ad

vegetabl e in t8entPAALAELE RHMAEL, thé %&qrouwrmanwesfaﬁna)f maxi:ue&h or
frozen vegetabl e pwhich is reduced to a grinding for exanple. But

t he veget abl e :B?‘V"ﬂﬁt?‘evaﬁer cephesft °(’J=f"‘?l h esent cereals can therefore
be adjusted by - prow dl'nnet lextanidezy cgabahge has peeteral fiwed bpenb.hgls

wor ds |nthefor ve abler du edt %E[ d
grinding for eX3h FeamA qgsgtlh?m? ]fe rﬁe%%tﬁ) %y %¥lto e gglpc%lEZS
before coning 6ot bﬁetm@xlatm Q;il(#] hmlnmélm@@edfh@xlem@é% ddere

has after conipgsout,g WaheietNt 88t Sirta1dd %rBealekabivnl?328m’ in
I ndeed, if the_cooked- extruded m xture has g water content greater ,than 23

% there is a ??’%ﬂeﬁ?rno'{'hﬁéﬁ‘?g’-%l%ft?eblﬁaq@qﬁ)&?mé’%%% 8 cgrrigf ( he
extruder pecauseti insthekextgutbe Rkadas.of the rotating knife. And if the

cooked-extruded m xturg, has_a_water content | gss & ha % n 17
% there is a risk of @%ﬁsm%r:f?ufo e‘?ﬁc’;%%’%ie%xsc'es?T%%/e1!;1 S’ajﬁrér cBhteht)

their feed rate and the percentage which thelr dry matter
(DM) represents in the total dry matter (DMtot) content
of the mixture are presented in the table below:

15 Table 1

Component Water Rate DM/DMtot

content (kg/b) (%)
(%)
Maize flour 11 80 86.9
|Carrot purée 92 27 2.7
Hydrogenated palm oil - 8 9.8
20 Colouring (10% paprika - 0.5 0.6
oleoresin + 90% oil)

The extruder screws are rotated at 350 revolu-
tions/min. The cooking-extrusion is carried out at 195°C
for 30 s at 28 bar while allowing a quantity of steam to

25 escape such that the cooked-extruded mixture has a water
content of 16 %.

The pudding of cocked-extruded mixture coming out
of the die is cut into pellets of about 4 mm in diameter
with a rotating knife whose blades slide against the

30 outlets. ' |

'The pellets are rolled between rollers 20 cm in
diameter turning at 500 revoiutions/min, while -maintain-
ing the surface temperature of the rollers at 20°C and
while exerting on the rollers a pressure of 24 bar.



com ng out of the extruder and to weaken and destabilize 35 the texture
of the present cereals with added vegetables. It is possible to
codk-extrude the said mixture at 140-250[ejr]C, preferably at a tenperature
of between nore than 160C and 200[err]C, for 20-60 s at 10-100 bar. This

relatively high tenperghdr edla@iPpLtle 496 0aFEededoi 8 waterd¥orntendt ai n
good aspiration_and/or good rel ease of steam before com ng out of the .

extruder. Thi s°|fe3| &n of relativel y short durations can be recommended in
order to remain bel ow grdeg €akiesgdl.di-1ni4z ain thiek ate ¢bahined Whici arch

contained int m xt ur.e ecially in order to gbtkai he .saj .ef.erred
degree of gel a?‘f"?fl e, & Bdfe oP’%ﬁ‘g%f%%r r%og%'r}ff c%l é?#’?e%f g%%’ﬂﬁ%ﬁ%@y
cutting ths cozhedoaxblfudéd%nandum appaxent denaitofof B8®xaflder, it is

possi bie to obtain 10 %ﬁ,‘@oﬁ-ﬂ;&ﬁ“e&ﬂe %%fghg QOEEEEES%SQY afzfla_e

shape of the cross- sectlon o e ‘'die outlets e to
obt ai n pel | et sopfintrined weRdr even aftex deims dn Re cgdfer BotshQ¥e ayen

easily recognl ggghgngog_hhglau%zag Hedd Snig.abbits or carrots for exanple.
15 In as eC| i'c enbodi nent of the present process, such pellets

are rol led i nt 8*PMRL®s2 To do this, it is possible to use a rolling mill
havi ng seyeral roll M&wmmec&éw&E:&b:ltﬂeirnUarzs&d(imslmﬁ@mxdrst Edd cemtiir-e.

AU nuously with the various components of a mixture having
a water content of 29.8 %.
The extruder casing has several £feed openings
upstream, a steam release opening downstream and a jacket
15 for the circulation of a heating liquid. The extruder die
has two outlets of circular cross-section 3 mm in
diameter. The mixing of the various components is carried
out in the extruder itself.
The various components, their water content,
20 their feed rate and the percentage which their dry matter
(DM) represents in the total dry matter (DMtot) content

of the mixture are presented in Table 2 below:

Table 2
Component : Water Rate DM/DMtot
content (kg/h) (%)
(%)

25 Maize flour - 11 80 77.3
Red kidney bean purée 72 41.9 12.7
Hydrogenated palm oil - 8 8.7
Colouring (10% paprika - 1.2 1.3
oleoresin + 90% oil)

30 The extruder screws are rotated at 350 revolu-

tions/min. The cooking-extrusion is carried out at 190°C
for 30 s at 28 bar while aspirating a quantity of steam

such that the cocked-extruded mixture has a water content



abl'y, the said pellets are rolled into flakes 0.5 to 2 nm 20 thick. The
present cereals with added vegetables, in the formof pellets or flakes,
can finally be dried to a residual water .cgutent of 1.5-15 % preferably
3-10 % in a hot air dryer at atnospheric pressure or reduced 25 pressure
for exanple. Theggexgegeal s-with added vegetabl es can therefore be consuned

as such or as essential_Jingredient in the preparati.on of a dessert
containing nmilk or yogufe ‘fé?é'gi",f EEP%e@g?Q‘&r"Qﬁ | BAFEHE e GRRPE out
exanpl e. But they e dié@nidl &t benps oyéllkdts nof hebdwt it afm wiw| @iameters at

t he surface of which_adhere other i.ngaredi ents, .added :

cooki ng-extrusi‘B’h‘T’hsﬁcl‘F%éaE%%%s, é‘%ecd%???/ s’l,’él's?arr% s%jé%(g% Laa%%nlﬁsltc %?bs,
spi ces and/®r bastketsaditi onal conponents of instant soups or broths for
exanpl e. 35 TP G5ATRLES BELOWd1hldds Heathaiidhife TR dRNLA Of
cereals with added veget a%l s and of the process for the preparation,of
cereal s with aciameeeet BprringcabrifhFevolnbioralein, i ¥Rbhe Balntpin-
per cent ages andi?rtﬁeabaﬂfa@ieca&&:ém@w b¥ vReghbllers Gt EXanpl and A

twin-screw ext rv%hf:[e 1é:ge:r'rt]::l.Ile gﬂgLQeI %'os.iceirs a pressure of 24 bar.
10 The rolled pellets are dried to a water content
of 8 %.

Crisp flakes 1.0-1.5 mm thick are obtained which
have a brown-red colour, a degree of gelatih.ization of
72 % and an apparent density of 300 g/l.

15 Their shape, their size and their crispness are
maintained well even after being in a cold, hot, or even
boiling liquid for a few min.

Examples 3-5
Under operating conditions similar to those

20 described in Example 1, with the exception of the fact
that the extruder die has outlets with the shape of a
star, a rabbit or a carrot, ahd that the pellets obtained
are not rolled out by cutting the pudding of cooked-
‘extruded mixture coming out of the die, cereals with

25 added vegetables are prepared having the respective
compositions presented in Table 3 below. The figures
indicated represent the percentage of dry matter (DM) of
each component in the tétal dry matter content (DMtot) of
the pellets.
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oil

Calcium carbonate 0.44 - 0.45
Calcium caseinate - 0.25 -
Sodium caseinate - 0.25 -

All these crisp pellets,

star, rabbit or carrot,

of the vegetable which they contain,

gelatinization of 70-90 %, an
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nt of
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t he

with the shape of a
have a colour which evokes that
a degree of

apparent density of

200-450 g/1 and a water content of 5-8 %.

Their shape,

their size and their crispness are

maintained well even after being in a cold, hot, or even

boiling liquid for several min.

Example 6

A mixture of the

crigp pellets with added

carrots, and with added green peas prepared in Examples
4 and 5 is used at a content of 50 % by weight in a dry

composition,

. of:

30

acidified powdered milk
guar gum

sugar

salt and spices

malt

grated coconut

citric acid

67.0
1.5
10.0
1.0
9.5
7.5
3.5

P 0P dP o oP of

%

the other half of which is itself composed

This composition is consumed as a dispersion in



with a rotating knife whose bl ades slide against the 30 outlets. The
pellets are rolled between rollers 20 cmin diameter turning at 500

revol utions/min, while maintain- ing the.sygface tenperature of the rollers
at 20[err]C and while exerting on the rollers a pressure of 24 bar. -7-

The rolled pel Igtsc Ar&e dai eéntent & &8 C@%ﬁnboﬁboﬁﬂﬁoﬁr per flokes of
1.0-1.4 mnthlck are obt ai ned, whi ch have a 0 ;carrot col Qurq
degree of gel atfrkis ?%eﬁlﬁ% ’*}St’%%f‘rﬁf“% % ?% ?‘gl'ﬁ/ %‘f‘r%::."blglfl
Their shape, thaidtsimingndlesddert. cri spness are nai nt ained well even after
being in a cold, hot, or even boiling liquid for a few mn. Exanple 2 10
A twin-screw extruder 1.2 min length is fed conti- nuously with the
various conmponents of a mi xture having a water content of 29.8 % The
extruder casing has several feed openings upstream a steamrel ease opening
downstream and a jacket 15 for the circulation of a heating liquid. The-
extruder die has two outlets of circular cross-section 3 mMmmin dianeter.
The mixing of the various conponents i"s carried



out in the Ihe vari ous conponents, thelr water content, 20
their feed- mm Eﬂ ntage which their dry nd nts
|nthetotal Dl\/tot) content ofy;fhe mxture m in
|
' : 11

Tabl e 2 bel ow. TabI e 2 Conponeént t er

DM DM ot conte? Jﬂ‘{g/h) (%9 (99 25 Mai ze L l-our

80 ]F?' | dney bean puree 72 41.9 12. 7
Hydrogenat ed pal moil 8 . 8.7 Colouring (10% papri ka

1.2 t :Ii g éL glé%éﬁ&i@lsbaréaig(yovmﬁﬁ Qfﬁded vegetablless e X smistel -
screws are rotated a revol u o) e coQ ru5|0n |
carried out at SfRFeri} & ¥ "@"9}‘%9%6?4 e Ve & aglp%(?g’f ‘#g f‘i‘y of
st eam such t hatg498 % ek ebredlr,uded STi% ofr adl:lad fanat @r1chnofna ca.le:Bumof
20 % The puddin d= gX Y% g&izgi 59%%9 s §ULng
into pell eltqj’éI of® ag"E)out(E;Z)I‘E)l<gE of %,Sé‘ﬂ‘ﬁ?eéﬂi\:é a ro gtlﬁg A F ose o?lag'es
sl i de agai nst tthdl & dat p@tsa colour:l.ng agent, and having an apparent

density of 100-500 g/l and a water content of 1.5-15 %.

2. Cereals with added vegetables according to

Claim 1, in which the starch has a degree of
10 gelatinization of 50-92 %.
3. Cereals with added vegetables according to
Claim 1, in which the said vegetable is beans, peas,
lentils or carrots, the said cereal is maize or rice, the
said calcium salt is calcium carbonate or phosphate and
15 the said added protein is a mixture of sodium caseinate
and calcium caseinate.
4, Cereals with added vegetables according to
Claim 1, in the form of pellets or flakes. '
5. Process fof the preparation of instant cereals
20 with added vegetables, in which a mixture having a water
content between more than 23 and 70 % by weight and
" comprising, in pa::'t:s= by weight, 9-110 parts of cereal, 7-.
300 parts of a vegetable purée, 0-20 parts of vegetable
powder, 2-10 parts of added fat, 0-1 % of a calcium salt,
25 0-1 % of sodium chloride, 0-5 % of added protein material
and 0-1.5 % of a colouring agent is cooked-extruded in an
extruder, a quantity of steam is aspirated ahd/or allowed
to escape before coming out of the extruder such that the
cooked-extruded mixture has after coming out of the
30 extruder a water content of 15-23 %, the cooked-extruded
mixture is cut up upon coming out of the extruder and it
is dried. _
6. Process according to Claim 5, in which the said
mixture is cooked-extruded at 140-250°C for 20-60 s at
35 10-100 bar.
7. Process according to Claim 5, in v_:__vhich the
cooked-extruded mixture is cut into pellets.

8. Process according to Claim 7, in which the said



The peI |l ets ‘i‘“‘tmnmmmm& rollers 20 cmin dianmeter turning at 500

r-evol utions/ @ mei ntailn- ing the surface tenperature of the rollers
at “20[err] C and while exerting on the rqllsgfs a pressure of 24 bar. 10
The rolled pellets are dried to a water content of 8 % Crisp flakes

1.0-1.5 mm thi gle13e@ s0labal RRA 1Y qmé@vaﬁcg%rw f%%mékdegr ee of

gel atinization of 72 % and an apparent density of

g9/
Thei r shape, tfeir sizETRFPRAICHINRML & %iIPraf'ht &Pn@'&’-ﬁél lthey &#aid t er
being in a col degedable iAW cHelei) i f.\aalsl qméiizdlqrs dof egartots X &hRl efmidt 5
Under operati ng conglftl ons.simlar,to h]é ag}esp” bed i n Exanple 1,
with the excepFEEfadt 1PnBaEZe: OFhEicenet ?t?%’o%r YR S 128 Saficiim e
shape of a5st ararhonaltei tomrphosphabé, andd theatsdik pddedtprobednndes a e

not rolled out ti t& g fe e com ng
out of the die, 9%5%?5 S W|t %q‘é(%'e% ve%g{?dﬁaf& are préegbﬁaqrye% havi ng the
respective conpositions presented in Table 3 below. The figures indicated
represent the percentage of dry matter (DM of each component in the total
dry matter content (DM ot) of the pellets.



-9- Table 3 Component Exanpl e 3 ExanplerMsﬁxa.

f1 our 77. 46 86.5° 80.45 Red klmlm ﬂﬁm Il “l

13:3 - 5 puree Carrot puree ;.

3.25 Geen pea quggCt - - rogenated pal m
8.8 9.75 _ 9.1 oil 10 Calciun1carbonate 0.44

- 0.45 Cal ci UMrhat %h%ab%reals with added vedetdbl13]i WHiGISQireat e
0.25 Al these crisp pellets, h the shape of _a star, rabb|% or caﬁfot

have a col our RREPRTegolRs Fﬁ&i"%&‘ex&F‘“’t’-ﬁé‘ Ve RafXtURR ¢ |
contain, a degegatadfiedahd! EAtZRAVYOAg &freldtDPelf high waiEar evntedansity
of 200- 450 g/l and a water content of 5-8 % Their shape, their size and
their crispness are maintained well even after being in a cold, hot, or
even 20 boiling liquid for several mn. Exanple 6 A mixture of the crisp
pellets with added carrots, and with added green peas prepared in Exanpl es
4 and 5 is used at a content of 50 % by weight in a dry 25 conposition,
the other half of which is itself conposed of:
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aei dified powdered m I'k 67 0> %)guar gum

5.5 6 grat o RERLACEMENT STERT

1.5 % sugar
1.0 % nmalt

7.5 %citri
as a di sper
100 g of mi
.cont ai ni ng
veget abl es,

c acid 3.5 % This ( osition IS cpnguned
sion in - 10 - mlk,_Lat a content of J@% |t oh per
>a oury k-

| k, ag a ¢old, tritio nd refreshin
(f&tse@ﬁl’. ‘"'% a’f%u‘{ e#\?'b% I nstagt cérears—wth—a

conpri- sing, |n % by wei ght of dry matt 2-90 % of

ed

vegetabl e, 8-96 %o e 9 g?gygg f fg msal t,
0-1 % of sodi um chl f)rP:éde eé:o (%f @hgcj prottelqtr?vne%%ﬁéaq a?é&gda%tu % of a
col ouring agsrealswikhvadged vegakahlns ands At Hroress LN PLPPRTARG a wat er

content of
to

LRnl2ebeads. Cereals with added vegetables according

Various processes of preparation, by cooking-
extrusion, of instant cereals, especially for baby foods,
are known.

WO 93/17592 (SCHAAF TECHNOLOGIE GMBH) describes
a process for the preparation of instant  cereals,
especially instant cereals with added vegetables, in

which there is coocked-extruded at 130-160°C a mixture of

cereals to which dry vegetables and vegetable purée, for
example, may be a.d_ded, and which has a water conteat of
19-22 %, the cooked-extruded mixture is allowed to expand
in an expansion chamber immediately after coming out of

the extruder die, and the cooked-extruded mixture is cut

upon coming out of the expansion chamber into pieces
having an open porosity over the slice, it being possible
for these pieces to be used in mixtures for instant
babies’ cereal for example. )

The aim of the presént invention is to provide
instant cereals with added veg'elta.bles' which do ‘not
disintegrate on coming into contact with a liquid but
remain on the contrary crispy during a relatively long
time. '

To this end, the instant cereals with added
vegetables according to the present invention compfise,
in % by weight of dry matter, 2-90 %, preferably 2-50 %
of vegetable, 8-96 %, preferably 48-96 % of cereal, 2-
15 % of added fat, 0-1 % of a calcium salt, 0-1 % of

sodium chloride, 0-5 % of added protein material and 0-

1.5 % of a colouring agent, and they ‘have an apparent
density of 100-500 g/1, preferably 200-500 g/l and a
water content of 1. 5 15 %. )

Likewise, in the: process for the preparation of
instant cereal flakes with added vegetables according to
the present invention, a mixture having a water coatent
between more than 23 and 70 % by weight and comprising,



Chaim 1, ,in which t.h arch shas :a degree of gelatinizatign of

50-92 % added veget abl GW ’ aim1,
in which the l%‘ﬂ E‘“Q beans, peas, |ent Ng*SsHEE said
cereal is ma Ul oe, st aid calciumsalt i§ Falcium car bonpt e or
phosphate and the said added prote| R s a mxturé¢ of 2 ddilin'¥se| nht e and
~cal cium casei nate. 4. Cereal s -wtt added |ve¢getables _acc ing to
Caiml, inci&bmgorm of pellets or flakes. 5. rocess for the
preparation of -instant cereals with added veget alll es. _in which—a—ri xture

having a water content between .nore than 23 and 70 % by wei ght and
conprising,lin parth‘xii;ammghteabﬂ 1wbthamddedi vagetables, Jommprit1s of a

vegetabl e pyigs, {3 dAveidhls (R0B30uacRANCE. 98- 40opabbgetinadlded fat.
0

0-1 %of a ca C|umsalt ium chloride, 0-5 %o ded proteln
mat erial an®-98 1% AFGF'e&lcoFoﬁrﬁ ﬁfﬁgﬁﬁeq FatyoPsd- «?xf’r“'uﬁe%la AU
extruder, assento{y Hios tsa@inim chpiridiesd-6rdbfradded puetein crateriajecatief or e

com ng out f t extr ude a c d d ] ft
coni ng out gf tﬁéﬁﬁégﬁﬁﬁﬁ&t% [BESLAY, ﬁt%%ﬁii%t r uded
mxture is demsify Worh tshwadexy goatentd oft 1i-5-4Pi &d. 6
Process accerdi ng t@e Qdidn Geith) Waddd t heeg@tab X! UiGcbiaLapkegb ext r uded

at 140- 250[er£J§ f'or 20 60 c:i\lt 10 1008tt)__%rrch has a degree of
gelatinization of 50-92 %.
3. Cereals with ‘added vegetables according to
Claim 1, in which the said vegetable is beans, peas,
lentils or carrots, the said cereal is maize or rice, the
said calcium salt is calcium carbonate or phosphate and
the said added protein is a mixture of sodium caseinate
and calcium caseinate. |
4. . Cereals with added vegetables according to
Claim 1, in the form of pellets or flakes. |
5. Process for the preparation of instant cereals
with added vegetables, in which a ‘mixture having a water
content between more than 23. and 70 % by weight and
comprising, in parts by weight, 9-110 parts of cereal, 7-
300 parts 'of a vegetable purée, 0-20 parts of vegetable
- powder, 2-10 parts of added fat, 0-1 % of a calcium salt,
0-1 % of sodium chloride, 0-5 % of added protein material
and 0-1.5 % of a colouring agent is cocked-extruded in an
extruder, a quantity of steam is aspirated and/or allowed
to escape before coming out of the extruder such that the
cooked-extruded mixture has after coming out of the
extruder a water content of 15-23 %, the cocked-extruded
mixture is cut up upon coming out of the extruder and it
ig dried. ' '
6. Process according to Claim 5, in which the said
mixture is cooked—extruded. at 140-250°C for 20-60 s at
10-100 bar. ' '
7. . Process according to Claim 5, in which the
cooked-extruded mixture is cut into pellets.
8. Process according to Claim 7, in which the said



7-;-' Process according to Cam 5 in which the cooked-extruded
mxture is cut into pellets. 8. Process according to Claim 7, in.which

the said - 12 - pellets are rolled into flakes 0.5 to

Process according to Claim5, in which the said vegetable
lentils or carrots, the said cereal is _maize or rice, the

is calcium5b carbonat e or phosphate dd8d_the said added
m xture of sodium casei nate and cal ci um casei nat e.

CEREALS WITH ADDED VEGETABLES

Absgtract

MENT SHEET

Instant cereals with added vegetables, which are

prepared by cooking-extrusion of a mixture of cereal,
vegetable and fat having a relatively high water content.




