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2203323 1 This invention relates to a process for the production of

a flavouring agent having a neat-like taste, in which a paste-like m xture

cant &hgi Ng .at | east one source of free ami no acids and additives conprising
at | east one reducing 5 sugar is reacted by heati:ng. In the production of
flavouring agents intended to taste Jike'b&oked or roasted neat, where a

source of free amino acid, such as.a protein hydrolyzate, is regz '2ﬁ3a
reduci ng sugar, it has hitherto been customary to select 10 an §g3

the nost suitable starting materials for ob- taining flavours

characteristifg ofpyari p i\ A ~{hout any aftentaste. Thg —
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by heating a liquid or paste-like m xture of the appropriate ingredients IS
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m xture for a period of tinme ranging fromseveral tens of mnutes to

several hours %tn &tfdRyAUY iMga & , A ekl e dasted, Instwhidy & ank

reactor. The IpaguWed 101k epamitxeturiek & oreaditn iay RIducd s § Soridedo warered | srakl i ed
under 20 mld _conditi.ons, i'efﬁﬁ duced. pressure and.npderate-teqﬁfr
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ature, so that™i® A&H&S G VES FUTHHNY 1 1R ong,reducing
conventi orfal pugaess si yeaartrededbyotteatringl atively large installations over

rel atively |ong peri,0ds, Of Jn 4B+ 4 ] - Fy ' E76s igh is to
provi de a new 25 6r"o§2‘§s pv\%oidzzzﬁtgyrbeggbc@ﬁvi eJ’oﬁe a?F{)re th}ltnc %ﬁtﬁsl% a :
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t he production of a flavouring aqﬁg$ |%quﬁapharacter|zed in that 70, to, 95%
by ﬂght of & JEGUEI NG SUIRE saritn i3 i L ERA G P S et T E ABHIE Nt oFe ke G b3,
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paste-li k_e. m xtta 'S n(‘gor}tl%i'v%iu% %hta?‘ajcl?to/é’typstteirc otpe\larpfabsl}s?'types of meat
without any aftertaste. The_reactﬁon itself, known as the
Maillard reaction, is generally carried out by .heating a
- liquid or paste-like mixture of the appropriate ingredients
15 to a temperature approaching the boiling temperature of water
or of the mixture for a period of time ranging from several
tens of minutes to several hours in standard reactors, such
as a double-jacketed, stirred tank reactor. The-liquid'or
. paste-like reaction product is then generally dried under
20 mild conditions, i.e. reduced pressure and moderate tempef—
ature, so that the reaction is unable to continue for hours.
{ ; -~ This conventional process is carried out in relatively large
installations over relatively long periods of time.
The object of the present invention is to provide a new
25 process which can be carried out more quickly using a more
-compact installation and also an apparatus for carrying out
this process. | - - '
To this end, the process according to the present
~ dinvention for the production of a flavouring agent is
30 characterized in that 70 to 95% by weight of a source of
- free amino acids having a water contentof 1 +03%, 1 to 25%
by weight of said additives and water are mixed to form a




like mxture is plasticized by kneading and heating, -the plasticized

m xture is reacted for 30 s to 30 mns at a tenperature of 80 to [err] -~ .
under a pressure of 1 to 100 bar 5 and the reaction product is dried.and¢
cool ed by extrusion and expansion i n=aZlranber, wherein the’pre,ssure i k7t he
-chanber is ITB.I nt |ned got‘ a reduced pressure of 5 to 50 nbar. It has t hus -
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possibilities  for controlling the process parameters and

the characteristics of the product obtained.
The apparatus for oarry-irig out the process according to
20 the invention is characterized in that it comprises a
continuous mixing unit, ‘a continuous kneading and heating
~unit and an extrusion unit opening into a chamber connected

to a pump. o
In a first preferred embodiment of this apparatus, the
25 continuous mixing unit comprises an . Archimedian screw

conveyor surmounted by a feed hopper for powder-form in-
gredients and a feed pipe for a liquid ingredient, the con-
tinuous kneading and heating unit comprises a double-
- jacketed Archimedian screw conveyor and the extrusion unit
30 comprises a pump and an extrusion die.. A
In -a second preferred embodiment of the apparatus
according to the invention, the continuous mixing unit com-
prises a first charging zone for dry ingredients: and a
second charging zone for liquid ingredients of a. single-
35 screw or twin-screw extruder while the: continuous kneading
and heating unit comprises at least a third kneading and
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-3- heating zone of said-extruder, ‘each zone being provided with a
sep-arate doubl e jacket. Accordlngly the process according to the

i AVeriy on may be carried out. in a sinple and conpact apparatus in .5

whi ch the operation of each element may readily be directly controlled in
contrast to the inertia of, for.exanple,.- & conventional mxing and heating
tank. To carry out the process according to,the invention, the am no acid
source may . be selected fromthe starting 10, material s nost comonl y used

for this ﬂﬁrghelatringt hen]?ndlfswa)idl Exttluﬂﬁ'equneamihr tzlgfnlel a:relmgacmlchm ded with
enzymati c hydro Lich in veget abl e or ani nmal "proteins,
such as oil'se&d® %é&%g%e SBQ$H§ 93§§F|dn resi dues, cereal -gerns, blood or
offal for . exanple, AaCDMdﬂhelaxtmact9r0£ea§t@hypawe$glao(ﬁhenKHWﬁntkqnsnB
rich in prote u r r r A e ria
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sai d nlxture 40 to aﬁewxpro dr.ql % e and Jto 30@6of a yeast

extract. -°In FHP¥e§ﬁBBG| 1ng a§9p3§§FBW MKexample to use a vegetabl e
protein hydrolyzatéoohmamweduhytmeobwngesslac&@&dim@k&&\MHd]ﬁQMknnﬂdmulc

acid, neutral ti n IhRer o
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natural yd8stmemeyies samo sdegamaoindy @fsetdhé'olr‘n§(b1l'lt§blpél3"P0|Sre amuthenm ndus ey
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sul fur. and 30 flavourln s ar flavour “enhancers, - sucli as spicCes or s |ce
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shoul d delbatef microorganisms rich in proteins, such as brewer's or
"baker's yeasts or certain bacteria grown on hydrocarbon-
. based substrates for examp]e.
One preferred embodiment of the process accord1ng to
. .the invention is character1zed_by the use of an amino acid
'20. sdurce containing, in percent,by weight of.said mixture,_
40 to 95% of a protein hydrolyzate and 0 to 30% of a yeast
_extract. In this embodiment, it is possible for example to
use a vegetable proteinihydroTyzate obtained by cooking oil-
. seed .cakes with'hydroch1oric.acid, neutralization and fil-
'?53 tration either on its own or in combination with a yeast
| extract dr autolyzate_obtained by hydrolysis with natural
yeast enzymes'and seperation_of_the insolubles.
In addition to the reducing sugar, the additives
mentioned may comprise a substenqe containing sulfur and
30 flavourings or flavour enhancers, such as spices or spice
extracts, particularly extract of onion or garlic powder,
and also nucleotides, partiqujar]yuihosihe monophosphate, or
even glutamate or citric acid_for-examp}e,-or,ffina]]y, food-
e quality acids or bases.intended[for possib]e adjustment of
- 35 the pH of the paste-like mixture in case it should deviate



-4- 1 significantly froma preferred range of approximtely 4 - 8. One ?
preferred enbodi nent of the process according to the invention is '
characterized by the use-of additives com prising, in % by weight of Rbg ’
m xture, fromO0.5 to 10% of a 5 reduci ng sugar, from0.5 to 10%of a -~

sul fur- cohtaining sub- stance, fromO to 20% of nonosodi um gl utamate and
“fromO0 to 5% ofi nosi ne nonophosphate. = fha reduci ng sugar nmay be, for
exanpl e, a pentose or a hexose, particularly xylose, ara- binose, fructose
or glu ereof, or_even,a_10 uro
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a chanber unqg uce essuge may a vantageously be carried out

cont i nuous! 3" Hﬁ’éf%rﬁﬁo Bh&PEd in such a way that their total duration is
of the order of hnfemdhthubesmabtadenmd1mOanﬂnmhes mByr ibrg iincd rporated
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honogeneous’ past e
weight and 0 to 15% by weight, based on the mixture. The

incorporation of more than 15% of fats in the mixture on the
one hand places a premix of the-dry ingredients in danger
of losing its free-flow properties and, on the other hand,
20 involves the risk of the fhts'separating from the reaction
product on issuing from the extruder. Accordiﬁg]y, since
the source of free amino acids used in the process according
to the invention has a water content of -about 1 to 3% and
since the additives mentioned are also dry, the quantity of
25 water or of an aqueous solution of certain additives to be \_J
added to obtain a paste-l1ike mixture containing 5 to 12%
water is small and may be of the order of 5 to 10%.
The’operatidns of mixing the dfy'ingredients and a
little water, plasticizing the paste-like mixture by
30 kneading and heating, reaction and extrusion into a chamber
" under reduced pressure may advantageously be carried out
continuously and are coordinated in such a way that their
total duration is of the order of a few minutes to around 10
minutes. During its plasticization, the paste-like mixture
35 changes into a smooth and homogeneous paste which is malle-
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-5. able mhen hot and whi ch may have a viscosity of approximtely 14,000

nmPs at 1000C or 3,400 nPs at [err] for exanple. By contrast, this paste S
sol i*d wiwercol d. The reaction itself is carried out for 30 s to 30 mins 5

at a tenperature of 80 to [err] under a pressure of 1 to 100 bar. At a
tenmperature below [err], the reaction does nqt take place quickly enough to
be conpleted in the_reqU|red time. At a ténperature above [err], the
reaction. may be acconpanied by degradation of the conmponents and nay give a
10 product ich -ta t er-rqQast.ed
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cosesthe vapor ESTBEon N S, SopbsTaRARes ob93, 330°L5, Hhe' 1Re8E 8D, hRY be
extrusion into theconarnded2by ungemdmedomedfpmessummpohbnnheamdamawog1ve a
takes place 4h agwtea%%r%hﬁ%gam9§ %h%asQWeﬁxﬁ@dtﬂftt%? b@@'cﬁh%étr%”%%atf 1

to 100 bar, re- iferre ncrease
conpl etion of théna@tﬁdrsﬂe@€@f6mrﬁﬁ Gm&@ﬂ1@ga¢nOfotéﬁh@m@@eﬁﬁea&ﬂ@fﬁg"sndo

30 cpoling effeQ%eanQé%&H%hont%@dpQ%B%ﬁ%HQQd'&HQt%r%hQ%b?@a%QQQVaQEQUQ%%-
pressbre. By contrast, if g reagtiq place a pressure situ
n

in the middle orpgf?ﬁ@rﬁpﬁér &% 2§hg PH§ é&ﬁe&ewaﬁéét”fﬁl§$mqq3“éﬁ§ ﬁ@
sufficient to obi@isn tan 1ddequus tdbeifogears teagliong eflhedtthis Waygl Ithe irfe-35

the reaCt'Onlgakg%tqo%C%aﬁtl%rB ??S% ?ea%Q%%elgq %a e]aQH%ely moderate
‘temperature and additional heat is only applied at the last
moment to enhance the effect of drying and cool1ng by ex-
- trusion and expans1on into a chamber under reduced pressure.
It is also possible in th1s way prec1se1y to adjust the
20 residual moisture content of the extruded react1on product
"~ without affecting the reaction process itself. For example,
an increase in the temperature of the paste just before
extrusion of 10°C causes the vaporization of approXimate1y '
. 0.8% additional water durlng extrusion 1nto the chamber
/ 25 under reducéd pressure. ' '
If the reaction takes place at a pressure towards the
Yower end of the indicated range of 1 to 100 bar, it is pre-
ferred to apply an increase in pressure on completion of the
actual reaction in order again to enhance the drying and
30 cooling effect by extrusion and expansion into a chamber
under reduced pressure. ' By contrast, if the reaction takes
place at a pressure situated in the middle or at the upper end
- of the indicated range, this will also be sufficient to
‘obtain an adequate drying and cool1ng effect. F1na11y, if
35 the reaction takes place at a pressure above 100 bar, this
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- 6- nay nmean that the plasticized paste-l1 ike mxture mght not - 7

nove--sufficiently quickly and is in danger of burning. During the drylng

-and cooling operation, itis possible on the one hand to etininate %*L, hek |

wat er added to the 5 paste, nanely around 5 to 10% water, and on:t

other hand to cool the reaction produgt t.o a sufficiently Iom1tenpe?» ature
for the reaction to stop. Durlng extYusSi on, the strand of paste ent®ring

t he chanber under reduced pressure swel |'s or.expands consi derably under the

f f f th t he , add ter which d th
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an unnecessari energ cong nEtlon and |nvoIves the ri sk of bl ockage
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of the ext%fo® t's? 'ﬁep%b sPBY ekQi YeSukphrieBhl vr lenetprReE-

comrenci ngtyrenedirehy reaé beoRxto ust op. dlEur1h@J@kﬁrGSﬂﬂn? phessure above
50 mbar, such ve ri g a Eroblens due to
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the fact ﬁ?ﬁﬂ"éﬁﬂflﬁ?%ﬁ%i?ﬂégrh%ﬁ ﬁ%%rpéﬁ¢??5|%ﬂ9?§ FELHE FRaFHBBI asti c,
does not swplisl &5 expdddei eons ydenablly i esdéesthef é€€ecteb§. th&he process
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pr oduct ure cont ai ned.
An |ncre£ﬁ¥4ﬂ§19ﬂa%ﬁe%%%?eprGVaV¢P%@rfn Breetnapbes bromotheapapégond the

range indipi P i €L @Ws@aoducexpana ncmaeeweiearwpdup raﬁ(masthhé -,
resi dual nnlsture cont extrud eg re%ctlon

an appar erft tefEhi§3t o?fea‘b?r)‘??)m f&fﬁ?@ ‘igBC'P01 5068f) eCtefdphRyer ”Hﬁ%"prgduct
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15 from 125 - 140°C to 50 - 60°C for example.
A reduced pressure of 5 to 50 mbar is thus ma1nta1ned
in the chamber into which the paste is extruded Maintaining
a pressure below 5 mbar 1nvo1ves an unnecessarﬂ_y high energy
consumption and 1nvo1ves the risk of blockage of the extru-
20 sion process: by excess1ve expansion of the paste commencing
premature]y in the extrus1on die. Maintaining a pressure
above 50 mbar, such as 60 - 80 mbar for example, may give
rise to problems due to the fact that the strand does not
cool sufficiently, rema1ns thermoplast1c, does not expand _
25 sufficiently and dries less effectively. The process \N)
accord1ng to the 1nvent1on in effect enab]es an expanded,
extruded react1on product having a residual mo1sture content
of 1 to 3% ‘to be obtained. An increase in the pressure
prevailing in the chamber of 10_mbar beyond the range indi-
30 cated may produée_an increase of around 0.3% in this residual
moisture content |
The expanded, extruded react1on product may have an
apparent densxty of approx1mate1y 100 to 200 g/1. However,
the product 1s,preferab1y ground 1nto a powder or granulate
35 having an apparent density_of-approxjmate1y 450 to 750 g/1.
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35 having an apparent density of approximately 450 to 750 g/l . -7- 1
Thi s apparent density may be adjusted not only by the fine- ness--of
tgr ™y, . parﬁ|cularly t hrough the mesh width of the grid of a hanmer mll
for exanple, ‘but” al so by the pressure naintained in the chanber. Thus,
~mherevgr|nd|ng is carried 5 —out' in a hargrer m ||l having a 2 nm nesh grid,
t he appar ent density of the powder may be ,varied from 460 to 600 g/l by
varying the pressure in the chanber fron115 to 50 nbar for exanple. The
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by a punp prel88yh§9t E CeRFFASMER dle ﬂﬁlF ambgri fEOBe g%&°pﬁ t @bagy for
enbodi nent prexempde.above, the apparatus conprlses a single-screw or

tw n-screw ex- tru geSEV c [ z VI d, 25
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extrusion die of the extruder wever, it al so co
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15 distinguished primarily by the fact that the continuous
kneading and heating unit is or is not itself capable of
providing the pressure required at least for the extrusion
step. .

. In the first preferred embod1ment presented above,

20 therefore, the apparatus comprises two Archimedian screw
conveyors followed by a pump preceding the extrusion die
-while; in the second preferred embodiment presented above,
the apparatus comprises a single-screw or twin-screw ex-

.- -.truder comprising several successive zones each prov1ded
va 25 with a separate double jacket. _ . _
: In this second preferred embodiment, the extrusion unit
may be formed by the front part of the extruder itself, i.e.
"may comprise at least a last independent doub]e-jacketed
zone and an extrusion die of the extruder. However, it may

30 also comprise additional elements enabling the reaction:
temperature to be dissociated from the extrusion tehperature.

The extrusion unit may thus comprise at least a last
zone of the extruder surrounded. by a separate double jacket,
at least one heating tube connected to the extruder and

35 .surrounded by a double jacket and an extrusion die connected



at | east. one heating tube connected to the extruder and 35 surrounded by a
doubl e jacket and an extrusion die connected -8- 1 to the heating _
tube. The heating tube is preferably filled wnth---geonetr|c stat|0|ﬂdw*g
el ements intended to mix the flux of paste to inprove the speed and -
~uniformty of heat transfer and to preveng fhe paste from stoppi ng at dead
5 points of the tube. In this enbodi nent of the apparatus, whére the

extrusion unit is extended beyond. the extruder, the continuous kneadi ng and
heating ynit teaytheddidd oined | puls@nprise hesddiing etuaeketedrdmb-hbuybﬂlbeéween

11 ed wiih dcmeasorSents S hfet vy thbne féfepst (P irgnaper Boppliches )

| ar ge enough fflarx tofe paeste ako al mppeeel bhethpeﬁdsaedtheﬁébnmﬁbybefshaanar to

the mean axi gl éﬂ?#?*cgnér%arﬁ§éﬁbh9 LRe F%gfgd?Foml§t?HgiaagP@
a ing e 0

I ntroduction of geonetri enents I nt ge and
t he heatisng POIatEnPfevire i ke ¢ he extru5|on die itself is undoubtedly

capabl e of prOdUCHWJﬁ%i&“éﬁEﬁHﬂméﬁ€5§Fr€hé0§§6§ratu§ Qﬁe?ESQhE'@Qt?uEQBQG
proportion of the pressure gfnerate ext ruder.

This effect My bd HAxtenrded beyen Hx?nefﬁguggﬁtlﬁ tEBBtbﬂuﬂﬁﬁch t he

di Sm?t e: :S m:n@‘aemfy yarfcalwéa/tsni@ldmw mﬁu?ediapbﬁamﬁgt;:bmpns%era In o
oraer a eas e e atl,n W
advant age beqﬂiyi cf% %%v%ﬂéff ?é gﬁg ?ﬁ@s&hﬁaff rﬂgegcéﬁﬁeéggé in
parallel10Thmeagpanartmbécw Emﬁsydmglbutubhe1pr@tegspaeterdbhg foldked

I nvention 'Swﬂ%ﬁF@éﬁﬁktfHé“%f%%kﬁeﬁﬁiﬂﬁﬁt@ieM@h@sref?%F ﬂ?ﬁﬁekgrtQQ

acconpanyi ng drawn wher el n 1 diagrammati ca ustrates a

first enbodi Per&fedm ytwfaﬁ)p%mw% ferghhe meanagxaaﬂmﬁpeamyﬂ thestrates i

a second enb@iste™Hedin Nto PP PhiPar to the mean axial speed of the
- paste in the extruder.

15 The introduction of geometrié static mixing elements
into the dwell tube and the heating tube and even into the
extrusion die itself is undoubtedly capable of producing
significant pressure losses, i.e. of absorbing a large
proportion of the pressure generated by the pump or by the

20 extruder. This effect may be particularly marked in the
heating tube of which the diameter is preferably fairly
.small to ensure rapid heat transfer. 1In order at least
partly to counteract this effect, the heating tube may with
advantage be divided into several parts and these parts

25 connected in parallel. : . : ' U

The apparatus for carrying out the protess according to
the invention is described in detail hereinafter with refer-
ence to the accompanying drawings, wherein:

Figure 1 diagrammatically illustrates a first embodiment

- 30 of the apparatus. S S

Figure 2 diagrammatically 111ustrates a second embodi-
ment of the apparatus. S ' '

: Figure-3 diagrammatically illustrates part of a variant
of the embodiment of the apparatus shown in Figure 2.
35 The apparatus shown:in Figure 1 comprises a continuous

-

4



. :
Figure 3 diagrammatically illustrates part of a variant of the embodi ment
of the agpparatus shown in Figure 2. 35 The apparatus shown in Figure
lacoﬁﬁf?$es a continuous 9- mxing -unit 1-3, a continuous kneadi ng and
heating unit 4,5 and-an-extrusion unit 6-11 opening into a chanber 12 con-
nected to a punp 13. The continuous nixing gnit conprises an Archimedian 5
screw conveyor 1 surnounted by a feed hopper 2:for powder- formingredients
and a feed pipe 3 for a liquid ingredient. The continuous kneadi ng and
heating unil cotrp(imgasurahtA:rwJ ne de cunt Beu ews conyeydng4andr heandad bpis 4,5

QoL & Lacket SolpBatb e ARTFLE UL EL BB RlndOtneb! 5, dRamber, 120E0n-,,,

extrusion unit conpr l've punp
a doubl e JackethﬁtedltﬂiWmmwm@ebhetrlc static mxing elenments 9, in the

formof netal spidergpoVeshPmisds %‘ﬁ(ﬁﬁ‘é’t@ﬁft @E‘H f"a E'é? 39 EEEHEEH‘?‘QuOf a

short cyll ri cal tube segnent_ surrounde

chanber s(ﬁﬁﬁﬁ%ﬂ%ﬁPYQWQfrﬁuﬁﬂrmpﬁﬁﬁeﬂoah16f &e¢ah6959ﬁp 180r pepwder-
encl oses the dommﬁﬁrﬁﬁ@méumbﬁistbﬁudaefééd @n@@ner@% behﬁqaﬂdamdgaed1ent

precrusher 15. It jes with t out Si g an_ ai

Bhfch opens ont o a SN HMIEHTERYT Kneag iy 1andoharkiad uRStncPRPR! gEseeD

t he continuous Archimedian comgs i cesveaydm - sareoundedt byder doubdei ggckesi &

zones each prowgg%gbygt@y €h§epﬁféﬁfatPQHb$§ hb?cg?ﬁ the first . zone 21
5

being for _ chargin ngr edi én Second zone 22 for
char gi ng a0 liquid h&mﬁtﬁﬁ%ﬁﬁonIMﬂthe@@mprrsestioPQéhésvetﬁémPI5ghﬂs .of

the screws 20 aﬁ@hﬂ4ﬂ@'ﬁh@@aﬁeﬁh@ﬂ&u@ﬂ@dnﬁye&Yd@ﬁBﬁQQSQCRQtCB”PQmm@dth@th
m xture and to advance, It throug heé extru er. The conbéngous Qeggggg and
n

heating unit cdﬁ%&@%@%’?h%tQETCt%1¥H“9f% eBRANEHA9si ipnt grm3o
of tHe extruderspidews cdvé Meafpi it 6ne 2anothéhe snaensdaéelolosa31tmgaghef _

a short cylindrical tube segment surrounded by a double
15  jacket 11. _ o _
_ The. chamber 12 is connected to a pump in the form of a
vane pump 13. It encloses the downstream end of the die 11,
., @ conveyor belt 14 and a precrusher 15, It communicates
with the outside through an-airlock 16 which opens.onto a
20 hammer mill 17. . .

In the apparatus shown in F1gure 2 the continuous
mixing unit comprises a twin-screw extruder having six
zones each provided with ;"separate' double jacket, the

_ first 2zone 21 being for charging dry  ingredients and
Ik// 25 the second 2zone 22 for .charging a 1liquid ingredient.
. In these first two zones, the flights of the screws 20
are widely spaced and are merely arranged to compound
the mixture and to advance it +through the extruder.
: The continuous kneading and-heating unit comprises the
30 third, fourth and fifth zones 23, 24 and 25 of the extruder

in which the flights 27 of the screws are closer together

and. over1ap more closely. _ _

In the 1last zone 26 of the extruder the flights

28 of the screws are.  spaced even closer together to
35  apply .a' thrust or pressure to the paste. The unit also



and overlap nore closely. In the last zone 26 of the extruder the
flights 28 of the screws are. spaced even closer together to 35
\pply a thrust or pressure to the paste. The unit also ° *-10- N
conprises a heating tube ‘7 connected to the extruder: whi ch i’
f|IIed W th geonmetric static nixing'elﬁﬁents 9 and surrounded by a douple’
j acket 8, and-an extrusion die forned a short cylindrical tube section
surrounded by a-‘double 5 jacket 11 fllled Wi th geonetric static m xing

el enenis 28°a Bt ikasn aatnéwtirn; a tru@:@vableom&éd 304 n%bﬂﬁéﬁ%@égs a
enbod] nent-of _th

conveyor b %4 |nf g% ch HR@ In t hi s second

appar at us ¥8¢67di"fg 't £ide w1 ﬂte"d'r? e srPrFatrPtf'ermh’Q”i% %b%l?%"%%n?}e@:'?‘éd to
a punp 10 sumrohededr tyofa dovane rjlarﬁkeltSS ldndl &P ek 9SESn tdte dpy¥ned
stream end, of th di,e 1

t he co or |t 14 and a pr crusher 15. It
communi cat 8¢ & ts Ofke € ﬁt@ldd‘éct 3% ér?c en I%&"krol%"‘gi)‘gnl?%ga o‘?ﬂ‘bbé hamer
mll 18. | gacketvddi il 1efdowri tim gléoglmﬂ: stﬂfual:xmnhxnmgjsenﬁnem(tmaw ng and
heating unhhaoftetﬁarfm r@rpt oieheeaseeawmeswmm@lﬂweoaar s

additional Iy conpri ses IS connected between t
extruder afd CREVISYLT né’etll}’oe ]énd ’\Khl ctﬂ"q s"‘f}H“lb&F witdr geometric st at ic

mi xi ng e'enentsl%3tm35tE%dhwwﬂéﬁbodﬂﬂéﬂﬂ\Mﬁ“¥%éﬁﬁﬁﬂar§€u§e£§c@ﬁ@1ﬁ @9
surroundengé a dou Ie Egt Ir1:fzs varignt, the dwell tube
r

formed by RVE G P@I’s bete quﬁﬂﬂ&QrF%ﬂﬂﬁﬁﬁ?qc %t%t?%m%1X|ng
el enent® 9iandheufoemnddd aby aaec grompn: IBaubllet jEldete e 1 ddes ptioeedown -

~accordi ng e |II str. o] les in
whi ch percég'{.tg%@s ea\rae%ttfyoc%éal %XAI&%LEE%Q’ \)};&/gretgleg‘{e jpé %‘P %ﬁggl yzate
i s preparedrpy @@oﬂﬁng dﬂo@m@muﬂ1Qﬁﬂe§ wii thh thelrocts bde cthweowgh an air-.
neutralizatpeR, 1800 el litWg@loinddy P Halnnfly §FGO OFAtion-and drying to a e
resi dual water cont F 2% Using an apparatus. of the type des-
In the variant shown in Figure 3, the con Tnuous
15 kneading and_heat1ng unit of the embodiment of the apparatus
shown in Figure 2.additionally comprises a dwell tube 31
which is connected between the extruder and the heating tube
and which is filled with geometric static mixing elements 33
in - the form of intertwined metdl. spiders and is
20 surrounded by a double jacket 32. '
In this variant, the dwell tube 7 is formed by four
parallel segements each filled with geometric static mixing
elements 9 and surrounded by a common double jacket 8.
The'process"accOrding to the invention is illustrated
25 by the following Examples in which percentages are by weight.i\)

'EXAMPLE ‘1 _
A vegetable protein hydrolyzate is prepared by cooking
ground nut cake with hydrochloric acid, neutralization,

30 filtration, partial decoloration and drying to a residual
water content of 2%. Using an apparatus of the type des-
cribed above with reference to Figure 1 -of the accompanying
drawings, - a dry mixture comprising 82% of this vegetable

_ protein hydrolyzate,.4.5% chicken fat, 0.5% giucose, 3%

35 cysteine and 5% inosine monophosphate is continudus]y pre-



cribed above with reference tgQ.Figure 1 of the acconpanying draw ngs, a dry
m xt ur e“conprising 82% of thisiyvegetable protein hydrolyzate, 4.5% chicken
fat, Q5% glucose,r 3% 35 cysteine and 5% i nosi ne nonophosphate is '
coht&gudusly pre- - pared in a first conveyor with twn Archinedian
screws; . 5% Water .is then added to obtai.n130Q% of a paste- like m xture.
The paste-like mxture i-'s continuously introduced into 5 a second
conveyor with twin -Archinmedian screws surrounded by a double jacket in

which hot dil oaeed afsesa f1réHi GomeERid wORY eYFin t Ner & phed fan S

| asticized by kneadi heat i f t i ch, ks, heated:t d
Phon kept at & SOrBE afUrh WA TEr [ Drbieh ThEhF PEY o Pl € 103s 57" S pp8nEnns
of a vol unetricl duemmibpplyeng a pressure of 10 bar to the paste-delivered
by the second conveypf, § Pﬁﬁl??'n?i Wﬁ'@dc&ﬁ‘{{) ?lfe?ﬁtPQdEHQﬁ into

ITled wt a g elenents

surrounded._ by a doubl e jacket geonetric s cC mxin
in the form of 3 reGQRd NeenVexamwitdpi deris  Amehimeditanpecraws of the

P ough g ore vi T RRRREed byl S0 R I iReg o ihi RO B G1Y EXFeuteter. |
Houbl o] Gcket A HES SeMind LaveXor, Tt riXbiEns) $ 1t b at LhHER: P apt
underda DLFSSUH&&M?@ rmgd_.h?'m _n;%rmdmfm e?ﬂﬂialﬂﬁ? ﬂﬂicwasseheaﬂemdm an?]
consi derably and coagl s sudge under, the e ° t he vapori z oR O e
added wat er V\hitghe'rf ﬂ(ec%ﬁ-a?a{]née"éé:%ir?h%'h%x?)éngﬁ)neo‘f"?%ﬁt ?\Agé'ér%/tpgu?;"%'he
extruded padte straly imeamsisofird exo tumeit rtcipump appkyicgnaepressure of
approxi mately 2 [ ' | I ] L.ch

8 Ak ?oedcﬂfiieﬁgfjeam%re@%y n@ﬁ?&éﬁ@ﬁ? cofthe eh.’ the

t enper at:ure the so-cal ard reaction is vir erm na
expanded strand ke al girrRRel1ed B WER nhit 2¢ 3L Bog nkrb@ds uhrappdednby a

density of 120 difdbie | Jadlee €0F 1 ETd € v Pth ag €Y PE HBA L1 & NATdeng hel enenter
and carried to a precrusher Fqnpr|5|qglrotat|n 30 rakes before | eaving
cknteLty

the chanber thriduigh&n’ &P (% &che hePHIRLE harths il | .
equi pped v@l&rﬁtémmmmmemegmfdthe paste is then increased to 125°C and the

paste is immediately extruded through a die with a cylin-
drica]_oriffce 5 mm in diameter surrounded by a double
jacket and also kept at 125°C.  The die opens into a chamber
kept under a pressure of 10 mbar. The strand of extruded
20 .paste expands considerably and cools suddenly under the
effect of the vaporization of the added water which it con-
tains and the expansion of that water vapour.
.The extruded paste strand is thus dried to a. residual
water content .of approximately 2% and is cooled to approxi-
' ;- 25 mately 50°C, at which temperature the so-called Maillard
reaction “is virtually terminated. The expanded strand has a
diameter of approximately 80 mm and an apparent density of
120 g/1. It is collected on a conveyor belt inside the
chamber and carried to a precrushér_comprising rotating
30 rakes before leaving the chamber through an airlock. It is
- then .crushed in a hammer mill. equipped with a 2 mm mesh grid.
A flavouring agent is thus obtained in the form of a
golden, free-flowing powder which has an apparent density of
. 450 g/1 .and which is capable of giving a soup or a sauce a
- 35 roast chicken flavour..



. . _ ¢
A flavouring agent is thus obtained in the formof a golden, free-flow ng
powder whi ch has an apparent density of 450 g/l ..and which is capabl e of
giving a soup or a sauce a 35 roast chicken flavour. ™~ 12-- 1 . EXAMPLE~
2 -Using an apparatus of the type described above with reference to Figyre
2 of the acconpanying draw ngs, 10 kg/?zot'a dry m xture conprising 53% of
a non-decol ored acid 5 hydr ol yzat e of "ground nut cake contai-ning 2%

wat er, 26% of yeast extract containing 2% water, 6% of nonosodi um gl utam
ate, 113@6@&Nﬁyﬂguﬁcﬁnoride and 1. 2% of thi;am ne is contin- uously

i ntroduced=Tmto-a frrst zone for charging dry in- gredients of ‘a twin-scre
extruder. 10 ~Usinmhamarrarattomithe Bihe mesribednebove enmith |

1 e st g 2R DR S5y IS 10T
i in . ‘ , vol ume i's
appr oxi mat Qfy a1 4y mj g&'&/%"%‘é‘rrlﬂm;%@é °a{ Qld“?’.‘b‘.’?ﬁ°ﬁ‘5‘”eg acidio 595 Of

a gl ucése sy lgonitel Moy RAdimu ttdies eetEbtROUDESIYLER] rReuCER int o
pastec keTmant, X Tt hiar tind PLATE L oA B ROBREER TR wdERRG anc
then react @d-ei,n 1t.3& tofi rp difwurathl emicl & i ¥ndv Lodesobfthhamoe esteombin- The
i ns under UDs e TARARRA in g (£ PRI e SO LR ITAT Irh T B ght s o
the screws 948 NP QfoskertwigettiaY exrudefire is ‘applied to the paste so
that it40is ableThe pacsruddoutngriZes hepl i ondsIbps comsistiaggoh four
paral l el cylindrical, segnents 450 In length wwth ap internal diapeter of
0 T 111 SRR Gy Bk PP AR S B g ket En e U3 F M cha BTG
common doulalne ejxdekrata W ilametdaiafi 3y ewmougyid eaver lyteéond bndi amseef 66 the
S“bseq“e”tZQpﬁﬁﬂtiQQéﬁf#Hé”JHﬁﬁﬂgif?“%ﬂﬁ“bf%hé%@]fxirv?ithe screws
are rotated at 40 r.p.m. ' ' ' :
15 " 12.5% 0f a glucose syrup containing 20% dry'matter'are
continuously introduced into a secohd zone of the extruder
for charging a liquid ingredient. 100% 0f a paste-Tlike
mixture as obtained and plasticized by kneading and heating
and then'reacted in the third, fourth and fifth zones of the
20 extruder. The paste obtained is then kept at a temperature
of approximately 100°C for 3 mins under 1.3 bar.
In the sixth zone of the extruder where the flights of
the screws are much closer together, a pressure is
- applied to the paste so that it is able to pass through a
25 heating tube consisting of four parallel cylindrical segments\_)
450 mm in length with an internal diameter of 10 mm filled
with geometric static mixing elements and surrounded by a
common double jacket while retaining enough energy to lend
jtself to the subsequent operation of drying and5cooling by
30 extrusion. - : I | )

In this heating fubé; the temperature of the paste is
rapidly increased to 118°C. This temperature is then in-
creased to. 125°C in the extrusion die following the heating
tube. The extrusion die itself consists of a'cylindrical

35 tube section 500 mm in length with an internal diameter of



I'n this heatlng tube, the tenperature of the paste is rapidly increased to
[err] Thi' s tenperature is then in- creased to.[err] in the extrusion die
fiol | Qu-ng the heatinrg tube. The extrusion die itself consists'of a
cylindri.cal 35 tube section 500 mmin length with an internal dianeter of
-13- 1°. 8 mMmmwhich is surrounded by a qupgq_jacket, filled wth geonetric
static m xi ng el enments and term nated by a down- wardly inclined, renovable
nozzle with an internal dianmeter of 5 nm 5 The paste is thus

extruded tpwarglsm@ CRIWRYPE S6Frodhleat eg hehewmee e\a'@%”%gm(}%dmft

die in a chanber kept, under pressure e extru stran
under - goes i "$E UM ﬁb%u%téib&n@th"Qd?iFﬁ@“&ﬁdaBSoFFﬁ&1PﬁF@Ggﬁy a down-

vapori zation angirékpanstdined, triemovabdednveite whitGhant ihQerpant didmeder tof
enters the ch lgr under reduced pressure. It is thus dried to a residual
moi sture cont eht™Bf - approxi- mately 2.5% and at the same tine cooled to
around 50- Qerr] atThéi phstenper bbus eexheudedcabiwvaeddbhil kandeyeactbiedt has
YL;t??LLZpg:?p??gk%ééghgﬁ%owaﬁ%eéﬁﬁHgfpe§ﬁr@Hg §?|Eﬂ5fh?§ 1ﬂp%?%%a %rwng
rakes before |kaRtngndae éhahﬁéﬁurﬁr@ﬁgh ambarsloéhe ¥nérpdear§§m@adswmdm¢-

has -an appafGWﬁoé§n§h§Va9fa459u9/éxp&ﬁsi&nth89y¢hﬂsaﬁq t6041m§”E%Wom|H
equi pped with a nm 20, nesh, g is thus o t%lned in

i d.
the formof a Y?%%ET¥6Rlﬂ§ BP@M&XBBQﬂéP"mﬂ?cﬁhﬁaédgﬁdaﬂﬁéﬁ€nﬁ hd&hsiltty of
500 g/ antb whiehtabnsapabit ehtaryi theachampedr uadenrueedackldapdes saire.

Chat 50 kg of Lialti Fohettl FrBR & EeFPaline TS Ehra Ean et oF, dap 835"

ensure that theatebetZ2ohétbne staybeasameobmve cooled to around 50-60°C,

~ ' at which temperature the so-called Maillard reaction has
virtually stopped. |
15 The extruded strand solidifies rapidly during its

transport in the chamber and may be precrushed by means of
rotating rakes before leaving the chamber through an airlock.
The precrushed strand has an apparent density of 150 g/1.
It is then crushed in a hammer mill equipped with a 2 mm
20 mesh grid. . |

A flavouring agent is thus obtained in the form of a
free-flowing brown powder which has an apparent density of
500 g/1 and which is capable of giving a soup or a sauce a
flavour of cooked beef.

.EXAMPLE 3 .
The procedure is as described in Example 2 except that
50 kg of starting material/h are introduced into the ex-
_ truder. To ensure that the reaction time stays at around
30 3 minutes in spite of the considerable increase in the
throudhput of the extruder, the screws are rotated at
200 r.p.m. and the reaction is extended beyond the extruder
in a double-jacketed dwell tube. This tube, which is con-
nected between the extruder and the heating tube, has a
35 1length of 1 m and a diameter of 36 mm. It is filled with



30 3 mnutes.in spite of the considerable increase in the throughput of /
the extruder, the screws are rotated at 200 r.p.m and the reaction is-

ext ended beyond the extruder in a double-jacketed dwell tdbe. This tubes, ¢
which is con- nected between the extruder and the heating tube,- -has a 3%

l ength of 1 mand a dianeter of 36 nm is filled with- -14- 1 7
geonetric static -mxing el enents in th&4form of intertw ned met al |

spi ders over | appi ng one anot her . A flavouri ng agent entirely

corrpar 3 e&%%éﬁ% %‘5:‘:2?3& 't%ei‘o bi)ﬂ gﬁe f?r'ﬁvf}ﬁrl gg-.agent Chav:_ng

a rreat-l [ kentast:uined whebal pmisieltske mwem;ra@pang contéal nangther} east
one source of fr, e S g

reduci ng sugar |N§ r]?avc%ﬂgdydigﬁ?ng c‘tt%\\r/gc‘t:g‘?'igg %ﬁl@ ‘f'ﬁ P %% 885% by
wei ght of &X3drlee zofTﬂ‘r'@bU%rﬁbf@aHt?@s having a water content 1.to 3% 1 to
25% by swei ght of the additives and water-are mxed to 10 -. forma
paste-like m xture containing 5 to 12% water, the paste-like mxture is

pl astici zed by kneadi ng and heating, the plasticized m'xture is reacted for
30 s to 30 mns at ‘a tenperature of 80 to [err] under a pressure of 1 to
100 bar .and the reaction product. is dried and cool ed by extrusion 15 and
expansion in a chamber, wherein the pressure in the chamber is naintained
at a reduced pressure- of 5 to 50 nbar. 2. A process as clainmed in claim1,
characterized in that the source of free am no acids conprises, in %by
wei ght of



ZO " the mixture, 40 to 95% of a protein hydrol yzate and 0 to 30% of a
yeast extract, the additives conprise 0.5 to 10% of—=a Teducing sugar,

40 10% of a- sulfur cont ai'ni ng substance, 0 to 20% ut arrate
and D"to 5% of inosine nmonophosphate and 35t o 40% “ﬂgﬂﬁm “E“'ﬂl to 25
15% fats are additionally incorporated in the mxt process as:

clainmed in clGLAEMS or 2, characterized in that' the pI asticized mxture is
reacted at a .tenperature.of 80 to [err] and its tenperature is adjusted to

125t bef '
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screw conveyor
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2. A process as claimed in claim-l,'characterized in that
the source of free amino acids comprises, in % by weight of -

20 the mixture,'40 to 95% of a protein hydrolyzate and 0 to
30% of a yeast extract, the additives comprise 0.5 to 10%
of a reducing sugar, 0.5 to 10% of a sulfur-containing
substance, 0 to 20% of monosodium glutamate and 0 to 5% of
inosine monophosphate and 0 to 40% maltodextrin and 0 to

25 15% fats are additionally incorporated in the mixture.

' . 3. A process as claimed in claim 1l or 2, characterized in
that the. plasticized mixture is reacted at a temperature of

- 80 to 125°C and its. temperature is adjusted to 125 to 140°C
before extrusion. -

30 4. A process as claimed in any of claims 1 to 3,
characterized in that an expanded, extruded reeetion
product having a residual moisture content of 1 to 3% and
an apparent density of 100 to 200 g/l is obtained and is
ground to form a powder or a granulate having an apparent

35 density of 450 to 750 g/1. "

5. An apparatus for carrying out the process claimed in
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ingredient (3), the continuous: kneading and heating unit
10  comprises an Archimedian screw conveyor (4) surrounded by a -
double jacket (5) ‘and the. extrusion unit comprises a pump
- (6) and an extrusion die (10).
7. An apparatus as claimed in claim 5, characterized in H
that the continuous mixing unit comprises a first zone for
15 charging dry ingredients (21)  and a second zone for
' charging a 1liquid ingredient (22) of a single-screw or
twin-screw extru’der' (20) and the continuocus Xneading and
heating unit comprises at least a third zone (23-25) of the
extruder, each zone being provided with a separate double
20 jacket. ' '
8. An apparatus as claimed in claim 7, characterized in
that the extrusion unit comprises at least one last zone
(26) of the extruder with-a separate double jacket and an .
extrusion die. : _
25 S. An apparatus as claimed in claim 7 or 8, characterized
‘- in that the extrusion unit comprises at least a last zone
(26) ' of the extruder surrounded by a separate double
jacket, at. least one heating tube (7) connected to the
extruder, filled with geometric static mixing elements (9)
30 and surrounded by a double jacket (8) and also an extrusion
die (10) connected to the heating tube (7).
10. An apparatus as claimed in claim 9, characterized in
that the continuous kneading and heating unit additionally
. comprises a dwell tube (31) connected between the extruder
35 (26) and the heating tube (7), filled with geometric -
" static mixing elements (33) and surrounded by a double
jacket (32). | '
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