2108365 A1 MNATI ON OF CHLOROHYDRI NS FROWMLI QUI D HYDROLYZATES Thi s

|nvent| relates to a process for the pro- duction of a seasoning I n
¥egetable proteins are hydrolyzed with concentrated hydrochloric

a 1d ‘t‘he hydrolyzate is neutralized, first insolubles are separated 5

t her ef rom and, after standing, second |gsolubles are separated therefrom.

and to a steamdistillation apparatusf carrying out this przg @55egent

studi es have shown that non-decol oured |iquid seasoni ngs prepareé

hydrol ysis of vegetable proteins 10 w th concentrated hydrochlorlc aci d

contain a considerable quantity of chlorohydrins, including in nost cases a

dom nant proportion of 1,3-dichloro-propan-2-ol. The problem of their
elimnation arises. Vari ous processes may be considered for elimnating
t hese conponents. 15 It has been found in particular that the pastes

obt ai ned by concentrating these seasoni ngs by evaporation or those versions
of these seasonings decoloured with active carbon have distinctly |ower
concent r at i ON{E,0fu GRPIAISE G oM BRY, Nsoaﬁ%%\rﬁs\ AP SHRPRIAEAGE 20
i nvol ves ‘a cOMSTUEr apr & CTONSUMptT oI of —ETer gy |n||a||y, decol ourati on
with active carbon in filter presses, for exanple, not only involves high

outlay of the nec %y;mgaxgnfe@ée@@at bl-odlesa QeI gty modi fies

t he or ganol ept i C ua Ities e Sseasoni ng | oses its
characteri st |d<9°c"d-ﬁ"e i3 S928ERINg ng IR sWIH‘anUFg@r'\'-I%ﬁ mf?ﬁﬁ/ﬂé?s FERDd her
possibility hydreiReEDIwzen acéﬁ@éﬁtfwtémtﬁyaabcmb@lcdmaotu@nt ain any

fats, gl ycerol bei.n recj sel r.ecur.s mhlch enabl es
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st arti ngSnat ahieales reonc laras, t&mmmxesfamn&mgprséesadcdmmmnmbmés/aremnaJnable
separated_therefrom, and to a steam distillation apparatus

for carrying out this process.
. Recent studies have shown that non-decoloured liquid
seasonings p;epafed by hydrolysis of vegetable proteins'

10 with concentrated_hydrochlo:ic_acid contain a considerable
quantity of chlorohydrins, including in most cases a
dominant proportion of 1,3~ dichloro-propan-z-ol. The
problem of their elimination arises. Various processes

_ may be conSLdered for eliminating these components.

15_' It has been found in particular that the pastes

obtained by concentrating these seasonings by evaporation
\_/ N or those versions of these seasonings decoloured with
- ‘active carbon have distinctly lower concentrations of
| chiofohjdrins. However, conoentration by evaporation
.20 involves a considerable consumption of energy. Similarly,

decolouration with active carbon in fiiter presses, for
example, not only involves high outlayion the necessary
operations and plant, it'aiso:oonsiderably modifies the
organoleptic qualities of'the seasoning'which loses its

25 characteristic taste while retaining its flavour enhancing

| power. I | - -

. Another possibility is to hydrolyze a starting material
which does not'contain any fats, glycerol being precisely



on the other hand, would significantly nodify the 5 organol eptic
”ftJes of the seasoning. Hydrolysis could also be-carried out with a
Nine- free mneral acid, such as sulfuric acid or phosphoric acid. \gg
¥er, such a nndlflcatlon of the traditional process woul d-al so have-
adverse affects upon the organo- 10 leptic qualities of the seasomni ng
obt ai ned. Yet another possibility is to2separate a fraction of the
hydr ol yzate contai ni ng-the chl orohydrins by rectification. However, a
process such as this involves at |east two separation steps if it is
desired +o 15her BEGFRISRT AU R IS Heh bRAECPYSddas deitheinmmadhiehth
performan i npai:banuoeligaa&limt i c Nowncto®Nthet oWl 6And,e 8 e MY &tat@rw@g
t he chlorohydrlﬁs th 8]ect of the ﬁ ﬁsent |nvent|03 S tolﬁEPVI
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chlorohydr|nandndonlnhpaotheﬁahand}uwduﬂddstghmfmeapmagamdaxﬁﬁct&&

elim nat§d tggégggg iagp!a%aqr}_q: eEIh esé | el ys é&gﬂ nodi fying the density
or the am noac CO%B % e organol El

oSIt1"on or ic qualities of: the
seasoni ng. The prB¥@rplysisnciosr hradsaidee aceméeéson@r wittdr 26 chgradimet on

of a seasomﬁgeénnméealvaaefdabls&qu{qelmleﬁ,@ieyge%yé%d pddprrgent rat ed
hydrochloric_acid, the hydrol yzate I's neutralized, first |nsoluble

fraction i s 3&hdrat cHOVR¥REHr SRCH e BRAAHIGaGIRN; Qfaﬁﬁﬁmﬁqu}§&Qﬂﬁﬂto
produce a seppdfesBswbibbe alisachave Wivdrss &ﬂf«‘écQESQo% thee Rl el

therefro har act eri t e arat on of said first
Socord FRSEREfhalttins"ast e selibiing ® SERRLRE" o cPaam |
dIStI||atL0n undeetr edothdr posssibridithiie tdeeepagathhe fderdilon of \/

the hydr ol yZghe. RhaBoRyBatantialiat SOIStAN URLYECRD4RGR P 3°

elimnate 1, or O= pr opan- sent invention
al so rel at esrecbificatdam. However, a process such as this involves

at 'least two separation steps ir it is desired to -

15 retain in particular in the end product components which
- perform an important organoleptic function but which
are more volatile than the chlorohydrins.
 The object of the present invention is to provide a

process for the production of a seasoning which enables

20 the chlorohydrins and, in particular, the 1,3~ dichloro-
propan—-2-ol to be eliminated therefrom simply and effectively
without modifying the density or the aminoacid composition
or the organoleptic qualities of the Seasoning.

The'present'invention provides a process for the

25 ' production of a seasoning in which vegetable proteins are
hydrolyzed _with concentrated hydrochloric acid, the
hydrolyzate is neutralized, a first insoluble fraction is
separated therefrom, the hydrolyzate is allowed to stand to
prodnce a second insoluble fraction which is then also

30 separated therefrom, characterised in that, after a
separation of said first or second"insolubles, the
hydrolyzate is subjected to steam distillation under
reduced pressure while keeping the density of the
hydrolyzate at a substantially constant value in order to

35 eliminate 1,3-dichloro-propan-2-ol present.



di stitTation apparatus for carrying out the process of the 5 pr esent
invention, conprising a- di'stillation colum consisting of a head, a
|hdL10aI "bady, filled with contact elgnents .and a sunp; a gas punpi ng

ts connected ‘to said head; a pipe 3'- for the introduction of
hydrolyzate connected-to sald col um between said body and said head; a
steam i njection pi pe connected to said colum between said sunp and said
body; and a pipe fahd hgreyantd! idvditiicd Y2alsd coanatedd 2o EO s@k&nsun,
characterized in that it additionally conprise an arrangenent for
regul ati ngdis¢iflagidont Lappafatie Bysr cayrytitioc dutediinsl proceésl of the
i ntroduction pipe and in that the dianeter of said head is
Iarger5thaﬁnﬁﬁﬁmtanémﬁenﬁigaudlﬁngprising ‘a | tdistiXlatpiosi ngbyubmen
found t hat i,s thus possible to elimnate virtually all the 1,3-dichloro-
pr opan- 2- oPPF‘&%stq'ié‘%yd?%l W at@ddy aasi fyldnsrde afloI¥ edyng £iAa edepwishi on

of said first or  said second insolubles, that th Ilnln tion may.thus be
carried oufoRHASE B eReRTH 2Pe 3y SHIPy %fgatshé’%f sagoanected

substanti al_l gPd t hat the am noacid conp05|t|on and the
organolept#fyq%§1|?ﬁ%§iof t i qui d seasoni ng thus obtained remain

substantial |y 'unchanged in relation to those of the seasoni ng obtai ned by
the traditional process. 20 Thr oughout the renmai nder of the present
specification, the abbreviation DCP is used to denot e 1, 3-di chl or o-
propan-2-ol. As nentioned above, a seasoning produced by hydr ol ysi s of
vegetabl e proteins with concentrated hydrochloric acid may contain ot her
chkgyohydrins «than 25 DCP, nore especially 3-chloro-propan-1, 2-diol and
2,3- dichloro-propan-1-ol. On the other hand, however, the concentration
of these chlorohydrins in the seasoning is generally | ower than that of DCP
whil e, on the other



haﬂd it has been found that these other chlorohydrlns are 30 also _
gostantially elimnated at the sane trne as the 'DCP-during the process _
arng to the invention. Thus, is sufficient to determne ‘the I;)EB*‘
(cdagent of the seasoning in order valldly to determ ne whether or not tRe
chl orohydrin content of this seasoning exceeds a 35 certain limt. 41
Simlarly, in the present specification. ghe ternr"elininate" S used in
such expressions as "elimnating the DCP fromthe condinent” to signify
that the major part of this subst ancei srenoved to | eave only an 5

i nsi gni ficant fb&cthen;ntrbﬁmﬂﬁﬂdﬁi&ﬁéHﬁﬂt&hyihtél&o?ﬁﬂﬁ@@&fﬁa da1@

anal yti cal net e ter_ni t on t t he .seasani.n
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to the reprodupibel copnettede troeasﬂitd colTim:s ,betpeeni salidr Isyxmr.o ared issil@®
met hod whi ch eggg enghlkes ngbeQ%ﬁaéi qgg ﬂga}? Ea@ep@@6ﬁ§é£

safely deternrned ﬁas been” el ope |n t g
i nventi on. Th|§°nEPhédsP§Pde§@ﬂq&9$§4i%ﬁ§eﬁﬂ #h#bl Ef@éﬂiFQQPaﬂéﬁbcemphése

Exarrr)l gls 15 tan arIengamém;:outfdmed@a%%@G&% dtékaIeQatttl%g't %\rfte@#eon
veget abl e ro urces of vari ori S as i
na?erral P %ﬁ% % |F°P§e§3§%f %%} %%QEE%EHOEaPéEQ @@@e%n
“gluten or defathaﬁ Sh;adlhmaterAedo@&ﬂnﬂneadxwmentrated hydr oqlalx@fdc tifd

may be 20 - use YSiS. F Iy xanple it is possible to use a 4N
to 8N and prefg?%b Q%%ngdggc &Fi% a i .e. a hydrochloric. acid having

a concentriion of h’ppheil Suméls)f-nﬁ-ﬂ%ea:nchwe:l ethdtyi20¥sbyhmsi ght . u
Hydr ol ysi s mayp [ ansl t I§rkn '
starting naterlgf f?{é & QYRm&ﬁg%gbﬁgrgﬁgglsgnpera %%eib? g%%%ﬁ?% to [err]
over a peri od RACP3AVAT fﬁg@rghefgydrolyzate in a single step following

the separation of said first or said second insolubles,
that this elimination may. thus be carried out while

15 keeping the density of the hydrolyzate at a subspantially
constant value and that the aminoacid compositioh and
the organoleptic qualities of the liquid seasoning thus
obtained remain 5substantia11y unchanged in relation to

_ those 6f the seasoning obtained by the traditional process.

20 Throughout the remainder of the present specification,
the abbreviation DCP is used to denote 1,3-dichloro- '
propan-2-0l. As mentioned above, a seasoning- prodqced _
by hydrolysis of vegetable proteins with concentrated J
hydrochloric acid may contain other chlorohydrins than

25 DCP, more especially 3-chloro-propan-1,2-diol and 2,3-
dichloro-propan-l-ol. On the other hand, however, the
concentration of these chlorohydrins in the seasoning is
generally lower than that of DCP while, on the other
hand, it has been found that these other chlorohydrins are-

30 also substantiaily eliminated at the same time as the DCP

. during the process according to the invention. Thus,

it is sufficient to determine the DCP content of the
seasoning in order validly to determine whether or not
the chlorohydrin content of this seasoning exceeds a

35 certain limit.



exanpl’e 6--13" h. A dar k- col oured hydrol yzate contai ning a high proportion

of- so-cal l ed hum c insol ubl e substances, referred to in the present o

. Sfectfiscati on .as the first 30 insolubles, is generally obtained in this 1\fP

'g”,. . . . .

sf\age’ of the process. The hydrol yzate may be ‘neutralized with a
concentrated base, preferably sodiumcarbonate in dry or paste-like form
to a pHval ue of approximtely 5.0-6.07 fhe neutralized hydr ol yzat e may
then be filtered to 35 elimnate said first insolubles therefrom The
hydr ol yzat e - 5.1 he sybjected to said, steamdistillation in
this seco?id st age Sl"méfltaggaﬁ/fa\ﬁ'hgﬁl%eéﬁ:eaﬁ'bﬁeﬂpfﬁlgfﬁﬁ&."_"“'Tl‘fé’eh);&rrﬂ‘l yzate
may be |eft st'addmigater” dsnwsedrin essch cexpteseiofisr asxdeplimihating ahe
days to a fewpmnge d ndi : n ppl ' i L .S
I nt ended, i n%%e&%‘g gp%o%qggﬁieﬁfoné%%%%fi%*%gt gﬁ{ei ZI H%I}s? lettances
and sl ow y ag8fomdPdiS ng col | oishis tfas i xemevddrtedleavenoniy present
speC|f|casloniggighgf§ggg@qf&@@@h@QLes.f%uéﬁéﬁ¥angg|ﬁ§9égbkﬁstgg¥ be
separated by filtration. thally, 10 the hydrolyzate may _be subjected to
said stean1di§?F?F§tFBﬁtiﬁ Ehadaditigadt EENAT ateed ttQadeEgFMiBg &she after
t he separati onCPfceatdnti bft thesdedd®iPing, A & kelid| Ooh€dntikgdien of
hydrolyzate'iﬁ Pbiﬁi gg of which thelg%ality | s, consi dered,as_being better
the higherits %en5|t§. SRS PLAYS & MEHRE KA slﬁf:FﬁérngEess
are preferabl fhearepeddogibidisychkfa they esult obt afms, densaryiohlulrey
hydrol yzate 3rofsh600 heeRBal AntchORvUnC ddiYs SERALAAL L0 Pongabd1 b ST Of
sai d second in- solubles, the ygrolyzate I'S SJ%Jecte 0 steam
di stillation 20eukeRERr@fuddePhr &9shee safiely Idafn myine@ Haasbegnof the
hydrol yzate atevesopstanttBihy thenskape W Und prUSSitt PnelbhBisat e the DCP
t herefrom tt has beeg Eougd to pe |q%prtant tQ. carry_out any steam
distillation ?%i e ERe S described in detail hereinafter just

before the Examples.

15 . .To carry out the process according.to the invention,
' veggtabie protein sources of:various origins may be used
as Starting material; For example, it is possible to

use oil seed cakes, cereal gluten or defatted soya flour.
_ _ Accordingly, concentrated hydrochloric acid may be
20 used for hydrolysis. For example, it is possible to
uée_a 4N to 8N énd preferably 6N hydrochloric acid, i.e.
a hydrochloric'acid having a concentration of approxi-
_matély.iS-ZS% and preferably 20% by weight. Hydrolysis
o may be carried out in enamelled Eanks by stirring the
25 s;a;ting material slowly in  the acid at a temperature
of from:70 to 120°C over a period of several hours, for
ekample 6-13 h. A dark?éoiodred hydrolyzate containing a
high proportion of so-called humic insoluble substances,
_:eferred to in the present specification as the first
30 insolubles, is generally obtained in this stage of the
préce;s. The hydrolyzate may:be neutralized with a
concentrated base, preferably'sodium carbonate in dry or
paste-like form; to a pH-vélue.of.approximately 5.0-6.0.
~ The neut:alized hydrolyzahé may then be filtered to
35 eliminate said first insolubles therefrom. The hydrolyzate



pje hydrol yzate intact and under working conditions which all ow ‘ "
Yual |y no dilution of the hydrolyzate and t hus provide for nmaxinhum # _?&.
ffectlveness of the process for renoval of the DCP. This steam ¥
d(stlllatlon process is preferably carried 30 out at a tenperature of fron1
45 to 70C under a pressure of 100-32Q mbar by contacting an ascendi ng
stream of 10-20 parts by weight/h steamw th a descendi ng stream of 100
parts by weight/h hydrolyzate over a contact zone 5-15 min height filled
Wi th cobt acihagl BaeBubjectleld mbséﬁidkxxﬁadoﬂﬂdtihahtubnlSnpmaﬁerable not to

allow the distil Koy te t € [

i nt ended nofeFS"gaﬁgganoﬁaraélc aravar?y ?%%e'?l cgthgé%go% %e organoﬁ1 eptic
qual i ti es ohy@heligdtel mast be ldfit istandirgrfdrta mork ar fesperlang es
towar ds thetﬂﬂgerfsgdeQEmbllee Ve fow JEY ”%'9869 EéﬁgGebRsorﬁgbeRﬂrae ng . g

unnecessarily tO Increase the consunption 0 energ necessary
the pre2sur@ni fhenaPRALGATIOR BRF oHELHuNEE ab8 $BFeBBRBendMNETERE $Ceam

charged wt 81 be® erhbatabheroﬁmcbwwm:ﬁb@uﬂmsihgngdbataa&urseaafd 100 320
nmbar sub- 10 stﬁntlallg corresponds tC)%g%mﬁreg Etean1at 45 t

[err].  AcEbPHL¥gRFILIPRETS &SP i ol ?5358 er5fadi tPond that

t he hydrolytheepnedehhespesmﬂﬂeﬁuinnsﬁsxtharsesuhétansoahbyesn t Isaddal

equi i bri um, gug d FﬁSSThb 18 N '{§ t LegPPgaciBG %QB%Ei te
showi ng 15 7VIT Nno 1 NCr ease |n | pornt rnrela
wat er. Ife tbspbzdrobyqa&nt N@Yesbe)fsumqﬁqdat@ aﬁﬁdsﬁéamﬂbﬂééghﬂ lagion

contact depgpdehils PRAiEAUSRaeP IS a5 did LEPr£eat 80t QEtkhe the o«
hydrol yzate which it Is_desired. to 20 obtain, on the helght of the contact i

zone and onStPRTATAPRaBEeSBHR AdTShiriMRY Y%t d An8ark=¢RiOpZEALL hBRHEen
hydrolyzate is obtained of which the guality is considered

te t enperature conditions which keep the organo- 25 Teptic qual |t|es

as being better the higherits density. Accordingly,
15 the- above stades of the process are preferably carried
out in such a way as to obtaln a den51ty of the hydrolyzate
of from l 250 to 1.265 g/cm . ' '
After separation of said first or said second in-
solubles, the hydrolyzate is subjected'to steam distillation
20 under reduced pressure while keeping the density of the
" hydrolyzate at a substantially constant value in order to
eliminate'the DCP therefrom. It has been found to be
important to carry out ahy steam distillation step under o
moderate temperathre conditions which keep the organo- -\
25 1leptic qualities of the hydrolyzate intact and under
working conditions which allow virtually no dilution of
the hydrolyzate and thus provide for maximum effectiveness
of the process for removal of the DCP.
This steam distillation process is preferably carried
30 out at a temperature of from 45 to 70°C under a pressure
of 100-320 mbar by contacting an ascendlng stream of
10-20 parts by weight/h steam with a descending stream of
100 parts by weight/h hydrolyzate over a contact zone
5-15 m in height filled with contact elements. It has
35 been found that it is preferable not to allow the distil-



the guantities of hydrolyzate and steam and the hei ght of the contact zone
as indi‘cgted aboeve enabl e theé concen- tration of DCP in the seasoning to b
rtﬁﬂpedjby a factor .25 of approximately 10-100. In other words, they é@:)

apl*e, a concentration of DCP in the hydrolyzate of 1-10 ppmfor exanple t
" be reddged-to less than 0.2-0.5 ppm For a desired reduction factor, it

i s thus Yossible to use only the m ni miménécessary quantity of stean1and
hence to 30 expend onIy a nininun1of ener gy. The absol ute val ues of the

gquantities of stean1an dr.ol te contact i n_oth rds the
t hr oughpuis V168 &8 5%/ t?f‘%%%‘grgﬁjagﬁ tFad st é‘l’ﬁﬁ él\v%; £add
-approachlng tbecaphenumIpamﬂlcnmarzanyﬂmmdﬂéigabnoadofaWQQangang}zﬂ its

upper 35 end, ?ét&@e LSk s & %"ﬁig gélderngqsq féf{ga to -

-1 of hydrd zate Y “an exceSS|ve strean1of stéeam 1In regard
to the contacwoshrﬁ&céemaﬂnaﬁﬂzﬁsrtQﬁﬂtﬂ%oﬁ@e wPPRE gRgf efaihe &Paveye as

possi bl e gnd ﬁl@ﬁ&%ﬁ@daé%@é ey 6195@%’%611:t@ﬁné@é?@ht@ﬂwftoprlﬁc&*e%@é al
pat hways 5 for the steamWwhil e ensuring rea t.he Qéfr zate To

thi s end, t hetBEoFENSHRP LS R mm#w&%m RroGRte
Al t hough cont pgsebeeentns tiRsidsrdnd methoosréyhandangéd fo&umramrsqmrrgal s

or tube sectiogps are als bl e ferr (0] contact el enents
10 arranged %Pf ShkPafe & g\%ﬁ‘%?e‘ﬁ "f)’r‘abrscéu%'ﬁ g efS%gg%anp%g "corrugat ed netal
sheets-drilled mntmhhohhpwaﬁmeq#ﬂonnﬁtmr@msuaaooﬁe109c56§smhﬂ; sub-
corrugati 9gs. ¢ 2 ¥R 1G9N ARG r Suels FrLisage ble istiRSdle L0

e A vqu

obtaln a cont ct sur per e contact zone as | arge as
#;50 n21n8 tPod 0&Fanpl &ccorhaig kY sol enkd| BrEREIFREY (ECAMOF I ESSEF e

di fference betwesncbh@ ittaRranc it taya of af'@lyﬁat:aChnaorte& distilneiyien
t he head ‘and -sunp of the éolunn to be I|n1t w, tens

Thi s dlfferenééeéﬁo&FG shafht 42 oy %&c%%%r%ﬁirﬁﬁPﬁgﬁaﬁium VvdP e

entlre helght of said contact zone, the hydrolyzate showing
15 VLrtually no lncrease in its boiling poxnt in relation
to water.
. The respectlve quantltles of hydrolyzate and steam
brought into contact depend in particular upon, the re51dua1
DCP content of the hydrolyzate which it is desired to
-'20 ~obtain, on the height 6£ the contact zone and on the
| available contact surface in saia zone. The ratio between
the quantities of hydrolyzate and steam and the height
~of the contact zone as.indicétéd above enable the concen-
N .tfation of DCP in the seaéoning to be reduced by a factor
' 25 of-app:oximately 10-100. In other words, they enable a
| concentration of DCP in the hydrolyzaté of 1-10 ppm for
examéle to bé reduced to'Leés than 0.2-0.5 ppm. For a
desired reduction factor, it is thus possible to use only
the minimuﬁ necessary quaﬁtity of steam and hence to
30 expend only a minimum of éhérgy, ~ The absolute values
of the quantities-of.éteam and hydrolyzate contacted per
h, in other words thé'thrdugﬁputs, may be selected sO as
to ensure a DCP transfer IéVel*approaching the optimum
‘level over a relatively broéd range limited at its upper
35 end by the risks of entrainment of considerable quantities



nmbar. so that, if the tenperature of the hydrolyzate and -the stgam

exanpl e, [err] at the top of the contact ‘zone, it does not exceed:

4f the bottom of the contact zone. In one preferred enbodlnent‘%d the'
S according 25 to the i nvention, the tenperature of the hydroly

before steamdistillation is kept at-a7value higher by 1-[err] than thdt of

t he hydrol yzate above the contact zone. It has been found that it is thus

possible to conpensate a slight dilution of the hydrolyzate caused by the

30 condens8fi BHIEP 1y zahE Py Rdhte ST ER bany 4P bRQtt REreant 8t stema -

Thi's condensati olini yediafid ad ttHeO di:ldtfﬂdfﬂt@ﬁﬂéﬁze péesehxble §@r kaljy amount

of heat bei | ost desprte t hin throu atiqQn to be provided
bet ween thegggnfaét 23n€r§r¥e ﬁli%lym?tsg s p°ss$ﬁyﬁn€"§aflfrs&€|“§rd

enbodi ment edeqhetpdwce;ssa&@o.@ dihreg form&mm) d:frepraﬁeﬂtnrnmalt ba t#enagist y of
the hydeoly e u S I b | ating the
terrperg%uregcé)l% thé E%%rggl t"hgt% %e ore nzq s’%le{#)gt#ggn%a%go# Fnéyégggﬁéa &si ty
of the hydr®Pythis aﬂﬁer egeifors.i dhe pantact zomedisefi liledparitthcul arl y

i nt ended fogohBRceageenaare .t he ANHRIGH &ch tac 8 Ui 8rbRES! ae§a'g¢,e%1t
distillation after the separation of said second insolub Al s |s

| es.
because, i PEht8OF8LY, afﬁé“&éﬂsrﬁyc§f%ﬁu?ﬂhﬁﬁkﬁy%%t%uhﬁys9ﬁF9°Pﬁ are
partlcular ansordumgabmethettuEEpB@feMrda1ﬂd ves déhtett elemehrg. . | f

hydr ol . n, I f.f erent, t Q_ arriwve at tabl-e m xture
bgfore ott #%%ﬁsgg éﬁaineedﬁﬁegméﬁﬁﬁgP oo BT A% g°ﬁeﬁ§??§?Fo be

aut omat i cal ¢9reagateddmesad phsemseddegdmdjwmﬂhuholescasésa9991ed inany
event, it 'éb'6%@“QHQtBerSQEB@EetEQec3§ IHdre ofsLfge ggégkyzate o/

before distillation, this erature regultation nay be e f &2 around a
desired valtETaRBSesusht BﬁaF e8Py 1&cdsr BORS iR} & Heo et iy af contact

surface per unit volume of the contact zone as large as

15 250 m /m for example. They also enable the inevitable
pressure difference between the top and bottom of the '
contact zones, i.e. between the head and sump of the
column,_to be 11m1ted to a few tens of mbar. This

 difference should preferably not exceed approx1mate1y

20 100 mbar so that, if the temperature of the hydrolyzate and

__the steam is, for example, 60°C at the top of the contact
-zone, it does not exceed 70°C at the bottom of the contact
zone. ' _

In one preferred'embodiment of the'process according /

25 'to the invention, the temperature of the'hydrolyzate before
steam distillation is kept at a value hlgher by 1- 5°C than
that of the hydrolyzate above the contact zone.

It has been found that it is thus possible to compeneate
a slight dilution of the hydrolyzate caused by the

30 condensation of a small quantity of steam along the contact
zone. This condensation is dlfficult to ellminate com-
pletely, a certaln amount of heat being lost despite
everything through 1nsu1atlon to be provided between
the contact zone and the outside.

35 In one particular embodiment of the process according



t 0o IOW/ the desired tenperature will 20 be slightly increased so that t
h Iyzate under goes a slight concentration by evapor ati on under said
xbzressure Conversely, if the neasured density is too high, the

the hyd;_gl yzate after distillation. | f the neasured density is slight@

de5|re tenmperature will be slightly Ic_)_w%re_d so that the hydrolyzate
under go a slight dilution by 25 condensation of the distillation steam
under said reduced pressure. This principle of regulation has proved to

be particyl arlgg sex{aolﬁvéeéfo@ndtﬁéfeéﬁgyeylafpvca@t ?@z‘@l‘%fzeaééwiéjens' ty of
‘the liquid condinment inits retail formhaS to satis very stringent -

requi renents. Kgpt at a gphsgantiahby seenafanrst VRLYE &Y FHAting dhe
carrying out tfengdf@inte aSF Otk mgyaﬁolpeatevsatbea Id9 saaNQeltiesth ddcdding

t hus constit uted nd har cte r|b \ re ardt Ihe
distillation ¢S u%? {0 ?’s ﬁb a%ﬂg §5a ?%eﬁdl’iil(,séﬁ aa"yl 111e

with cont &t 3mbaaligresit sxsarph:atfsa;mbarlylintengeéf épa:bltzhecmq:ﬂeetvm%xe -9
-1 surroun #%?4 t nt.en t ; es of
heat fromi ns?’gﬂa t}}(/}, outl ¢ iél]'he [ % Jril %gl Qg@a gé’?ﬁmm@tl?cslal éclgjz‘t?act
zone. It maaiken thedeparaeion @ %@éﬁeﬁ?§°ﬂﬁt éﬁé@dutbded?e | 0J3¥Hls, is

arranged, sUChheraudds, SiH IéiSs Bade!PeeRECALABSLYObIEXNE Iy drollyzdte ma
preferably filled W th contact elenen in.a predeternm ned order.

t arran e
The head of t FARKIMPAREL CRAE ATEPTALRY| ABr EBRy TATGEOR [¥AH Ghe tui bt er
of the bodyo 1eBY standianpuse if ﬂf)dhasybeea f surdkielmatf ridm <3ilffegmnt

ﬂ;?gf ;Lat(:)fe T%ﬁ}ﬂ?ﬁced 3%E1V{ﬁ%#(m|€%p?§f% ’érgblg?;grrgesol Vg,g;@{]% c'{ egﬁead
of The col umm esampltey Hhies tembacdimnenit aepakieasthhedesisirty itosdlef, the foam
pr g?ggﬁgegyl t @m&w%mé&@%' gaykng;bheqbydray zameen t is
cases where, in any event, it is intended to regulate the
15 = temperature of the hydrolyzate before distillation, this
Eemperature regulation may be effected around a desired
Qalue'imPOSed automatically according to the density of
the hydrolyzate after distillation. If the measured
density is slightly too low, the desired temperature will
‘20 be slightly increased so that the hydrolyzate undergoes
a slight concentration by evaporatioh under said reduced
pressure.' Conversely, if the measured density is too
_ high, the desired temperature will be slightly lowered so
W, that the hydrolyzate undergoes a slight dilution by
25 'condensation of the distillation steam under said reduced
-pressure. This principle of regulation has proved to be
particularly simple, safe and effective in practice where
the density of the liquid condiment in its retail form has
- to satisfy very stringent requirements.
30 ' So far as the steam distillation apparatus for carrying
- out the process according to the invention is concerned,
it is thus constituted and characterized as described
above. With regard to the distillation column, it is
made up of a head, a cylindrical body filled with contact
35 elements and a sump. It is preferably completely
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the column where said reduced pressure prevails would be

in danger of ascending too high in said head while the

steam issuing from the column would be in danger of taking

with it a ‘considerable quantity of hydrolyzate.

20

25

30

35

Accordingly, in a preferred embodiment of said

apparatus, the head of the column is connected to the

body by a frustoconical neck, a cylindrical expansion

collar

having at least one flow orifice is arranged

concentrically against the inner wall of said neck,
said pipe for the introduction of hydrolyzate opens into

an annular space delimited by said frustoconical neck

.
&/

and said expansion collar, and a distributor for hydrolyzate

is arranged below said expansion collar.

This embodiment

represents an improvement which also assists in resolving

said problem of foaming of the hydrolyzate. Thus,

not

only does the foam have a wider space in which to collapse

before

ascending too high, the hydrolyzate introduced

into the column also has a larger space which promotes

a less violent expansion of the gases present therein and,
The

hence,

the production of a smaller amount of foam.

L]



connégggg I n series. In one preferred enbodi nent, the 15 apparatus SO
accordi’ng to the invention conprises an arrangenent for regul ating sai ).
r ced pressure, conprising a pressure gauge disposed at the top of s i%ﬂ)
hgag,~a val ve 'for regulating the flow of auxili-ary air connected to tfe
unit after said condenser and be¥dre said 20 mechani cal punp an
I Thp contr ol CircuLt electrically connected to said gauge and to said
val ve. s arrangenent has prqved to be particulLarly advan-
because ii ha8XR2AHER™s K&t tqQN}??%E ?ﬁ%nkgﬁ“é?ﬁéﬁégﬁekgqgggéb on
rggglation ogwhhehteﬁpenaummayﬁdéﬁhssmé kyddehgeateoiserdipgl ¢o fliow
addition, a i ce I th€ f 1 ndensgat e
connected to ?éegc8%g§£g§§66¥1¥%ﬁgﬁgﬁéiﬁkﬁéggl%ﬂﬁgegas%cgﬁgggFﬁgﬁgply of a
buf f er vessel appage thige omadirqth e Ianritks P VaRdtBewasté gt & OSSISE&FON
intended §0 cglel @Rk LA ixRdeNSAK AP, flowing fromthe condenser and to
enable it to be over- "neutralized. This s becausge .t has been found that
the 30-50 ppm of DEPifhigdf MWFRIGHHHELE e hﬁylﬁﬁﬁpaﬁﬁ E8n BE3FE Sy ed by’
gﬁerneutrailf%blﬁafnmaﬁﬂ(gdﬁalfeﬁncéukbfé@ﬂuﬂé andi u® pydfedatdy Ion-

e sunp o e col.umm forng .the | ower par 2 sl - um.
It is intendeB®f eéoltf’e(,staltraé’erﬁpdr’cﬂ yo eué\ﬁ(?%hpﬁgé: f)‘gsé)é: etrhtrn%ﬁtgﬁ:gt he

cylindrical bedpifraiteeths thoawmrmduetdnent the eXpansieamoinjthe igne s pe
s connect g HRekBRcCqnThd 4 JicSUIPL 2BduLRE 2ady THE WL @REN S

into a nozzle“infen o distribute 1t uniformy anong the contact
el enents over Thhs pumpiaiE skt sRIeHRr VP LY hEOBFRSkEr P aP-H@ﬁ%P“Hﬁ?ﬁNRﬁFP'

foR the renoval,chf aBYdr fardiguns, cosreskadple, t e rsuemoviref ahablaimt its
| owEst point. In one preferred enbodlge

the invention2Bfsd COMFENSET £ U\ T ?%%i?%ggpgggﬁ:%%%"ﬁ%q%%\%g Ic‘ﬁnlg_d;[ b
hydrol yzat e | pohhected ipEwriesl. t 0 Imeone preferred embodiment, the
15 apparatus according to the invention comprises an arrangement for
regulating said reduced pressure comprising a pressure
'gauge disposed at the top of said head, a valve for
regﬁiating the'flow'of auxiliary air connected to the

gas pumping unit after said condenser and before said
20 mechanical.pump_ahd an.electronic control circuit
electrically connected to said gauge and to said valve.
'This arrangement has proved to be particularly advan-
tageous because it has .a much shorter reaction time than

\ an arrangement based on regulation of the temperature of
~ 25 the condenser for example. - In-addition, a device for
the removal of DCP from the condensate may be connected to
the condenser. A device such as this may consist simply

of a buffer vessel placed between the condenser and a
. wastewater collector intended to éollect the condensate
30 flowing from the condenser and to enable it to be over-
neutralized. This is bécause it has been found that the
30-50 ppm of DCP which the condensate may contain can be
destroyed by overneutralization, particularly by addition
. of sodium hydroxide.
35 : . The sump of the column forms the lower paft of



r al pi pe. Thi s device may consist for exanple of a |level detector,
ar ged in the sunp bel ow the steaminjection nozzle, a flom/regulatlng ,
e installed in 15 series in the renoval pipe and an electronit coﬁtrQI-
(EDrCU|t electrically connected to this detector and to this valve. As }_
menti oned above, the apparatus according to the invention additionally /°
conprises an arrangenent for 20 regujating the tenperature of the ’
hydrol yzate connected to the pi pe for the introduction of hydrolyzaté into
t he col um. This arrangenent may itself conprise a heat exchanger -
connectied’ itheserdlaanron t het ohe bﬂﬂdndeﬂht&alcdllllﬁd’@dbwéI]Oﬁd@d;p?zélﬂéi on the

ot her hand W .t 19% circuit r. the circulati |
heat - carryl")r/%qg f1n‘| qui d%géé?eaﬁﬁg %’ngH F& J'tndfro"r ﬁlhgmﬁé'at 1t:‘alr‘erdy wr1‘g“1 iquid
connectedIn9ﬁﬂﬂstﬂ3kﬁmim#$CU|tTha saeam flog ecdritarolgipry tdecdhnecvéd :
heating stggmemn ,_%ﬁg;ﬁptbéggeggagg{él ggm&ngnhe@@ ?)t&wz %ﬁ KQ%(C (ol yzate

arranged on the i ntroduction Sstream o %ger and
an el et rofittid d\ﬂ”cz#%rlﬁ*e%ﬂﬂ%ﬁl ﬁ@ fhetrébpseatit anifarmel nyamehgzat e

el ectri cal Ighet GOMER d1emidh 6s deEENEhaNdnke rehick o Mactihs & rgpgenent
zate may be eI ectrically

for regul at| t ture f the hydrol

connect ed gﬁ Hﬁéiqhﬁ f% FRE uF T cGREr Semaviaduiqf tQVQFQkN?aF%r
measuring tﬂseconnec:lb’z-:d tﬂ:er!sm ysum’\px herégdrabyyae Gawadwskst opdivee [ enoval
UL onar B B8 It A0 Ui md e, 2PRET 2BHR ARG UK Ady Ad o MVent T on

additionall'y co ses an arrtangenent for regtfFating
hydr ol §8at & nﬁ@@méd-qu alro 5:°m9m$©$.1u%tdgnlpepéoemd:egim:mgal ly

connect ed l%:searie%chfowazfclm&@éﬂmlth&lgﬁixlbt oA A4 AR for

regul ating the fl ow of steam connected to the injection pipe se flow
regul at i ng T&PPYAdeREMSs mayf k1 %‘G’ﬁﬁl‘%@yac‘f’ﬂéwsﬁeéﬁfr itprRle ofy flow
regul ating #devel detector: arranged in the sump below the steam

injection nozzle, a flow regulating valve installed in

J

15 series in the removal pipe and an electronic control
circuit electrically connected to this detector and to
this valve. ' o o _
' As mentioned above, the apparatus according to the
invention additionally comprises an arrangement for
20 regulating the temperature of the hydrolyzate connected
to the pipe for the introduction of:hYdrolyzate into the
‘column. This arrangement may itself comprise a heat )
exchanger connected in series on the one hand with said e
‘introduction pipe and on the other hand with an auxiliary hd
25 circuit for the circulation of a heat-carrying liquid,
a steam heating circuit for the heat-carrying liquid
connected to the closed circuit, a valve for controlling
the flow of heating steam, an element for measuring the
temperature of the hydrolyzate arranged on the introduction
30 pipe downstream of the heat exchanger and an électronic
circuit for regulating the temperature of the hydrolyzate
electrically connected to this element and to this valve.
This arrangement for regulatihg the temperature of the
hydrolyzate may be electrically connected by an electronic
35 temperature control circuit to a cell for measuring the



10 and an electronic regulating circuit electrically connected to this
cell and to this valve. - Theé electronic flow control circuit may inpose a.
p eget value for the flow rate of steamaccording to the flow rate of
drogyzate A preset value for a ratio to be maintained between the .15
two flow rates may be manually fed into this control circuit after haV|ng
been predeterm ned according to the DGPntent of the .hydrolyzate before
distillation and the acceptabl e residual content after distillation. The
steamdistillation apparatus for carrying out 20 the process according to
t he invenliondessdescofbe@eimmdnanyzduanque¢¢edet@reheerPGOVhé pipe.

acconpanyi ng dramﬁqg 1H5331ﬁ6ﬂé|L%ﬂéaéﬁﬁaﬁaﬁﬁgngE%leng

enbodi ment thereof . e a aratus I I'Tustrated conprises a distillation ™25
colum 1 consteot thg eﬂV&n@}MWquQ$ﬁlQRﬂhﬂx2qqm?¥kﬁﬁﬁtﬁ“céﬁ?éeﬁeeﬁéﬁents 3,

a head 4 and 2o$U¥BgR1atihle tHd WTbwl dfs mwe&ueseéﬁauadea Ry ahe
I nsul ating j acket 23

The head 4 has a con erabl¥ glaneter t han
the body 2 tolfkFeAuFtipa @Bﬁﬁe@ﬂﬂjQAFef?*Qéi TP RAEC 88k ¥73%A 30 gas
punpi ng unit eme&t&bnﬂg Qﬁdw<awuhﬁuﬁﬂcﬁk¢uxﬂexbvaﬁha:nhdgaabam ot a vane
pump 9 is connect to t d ppe I h lLent

5&P§t3§ gﬂﬁ% steaﬁjé%ﬁnégi 4 .to @hE ?a?@%QQGHF

il lustrated, EREY | S AN Ar rangenent for regulating th
reduced presspipeconpmhesngfaqm%xﬁgnkaQanﬁa&Eﬁ@ﬂ¢@ﬁgea BBY gechhe top of

the head 4, ap,pbe¢LeoRNeYRE a‘@fﬁ%gzdcell, a3e1ov re&Q'ia'i:(iﬁ%' ¥a1R@ the

fl ow of aUX|I|ar alr connecte punping unit after the condenser 8
and beforéothénﬁuﬁﬂ—sléﬁﬁﬁﬁ$%ﬂ(ﬁﬁqqiﬁ§9Qﬁnﬁ¥ uh?r%h?Ft§5cé &dtrically

Coh\rfct ed to Ebﬁnae@taa 23 %:Nist %élhgagﬁi;flfb%ls wéaBﬁ?t?L NThe eqeartiricn of
measur od by { 60aGGE IEY SN DY CHOSE A CBFeTA ARSI B H RS Bhe
contr ol rate of steam according to the flow rate of hydrolyzate. A
- preset value for a ratio to be maintained between the
.15 two flow rates may be manually fed into this control
circuit after having been predetermined according to
the DCP content of the hydrolyzate before distillation
and the -acceptable residual content after distillation.
The steam distillation apparatus for carrying out
20 the process according to the invention is described in
the following with reference to the accompanying drawing
which diagrammatlcally illustrates a preferred embodiment
A thereof.
— The apparatus illustrated comprises a distillation
25 column 1 consisting of a cylindrical body 2 filled with
contact elements 3, a head 4 and a sump 5. The column 1
is completeiy-surrounded by an insulating jacket 22. The
head 4 has a cOnsiderab1y~1arger diameter than the body 2
to which it is connected by a frustoconical neck 17. A
30 gas pumping unit consisting of a condenser 8 cooled with
cold water and a vane pump 9 is connected to the head 4
in its upper part. In the embodiment illustrated, the
apparatus comprises an arrangement for regulating the
reduced pressure comprising a pressure gauge 23 arranged
35 at the top of the head 4, an electropneumatic valve 24



\t 25, the control circuit 25 will cause the valve 24 to open'to a

r extent to increase the flow of 10 auxiliary-air introduced into:
nping unit and vice versa.. In addition, the condenser 8 is e
nnected to a wastewater collector 26 by a neans for the renovdl .of;fx;f,
fromthe condensate consisting primarily of a buffer vessel 27 quippéd}
wth a stirrer 48 in which the 15 coridensate may be overneutralized. &
cylindrical expansion collar 18 is arranged concentrically agai nst the
frustoconical neck 17 with which it defines an annular space 20. A pipe 7
for thelintfBBuEeTBh2bENEYENG Fisve b Attt kiR Epseisanrnoegtetedast 20 one
hydr ol yzat eth@npu@pifyebhikalt dar &HUMLHdWHsSPOBN)nAPERELR! @pthe annul ar
space 20. At Iea&t ope_floworifice 19 is provided at_the bottom of the ;
expansi on cBfPRBr 1%“$oaﬁlFéﬁcﬁﬁenﬁdeaﬁﬁﬁﬁka?%F?Vbﬁ/?5oﬁﬂ?ﬁérbﬁﬁﬂém(ﬁ t he
annul ar spacen@éctedatdi shei bage 2B 2nd Hd ugiedvheneablh. t heaexparsiign

|1 8 I t.s 3 filling the lindrical] body 2. The
sump 5 5f (RLEEPER SF R ARAET Rk dt st T qS Yl pPRPeS ARy A as
passed t hr ceipethe cyFfnthecprelssdye? meadsimainby) eoe | gaugep23 6isonnect ed
upstream t opéy s aS prbsdtOr pPeEshLZL %éﬂa‘%ﬁ?&ﬁﬁﬁ;{@@@ gﬂgeéoﬁ»&%?”r e_(not
the s an €

shown) is connected to the colum between . hé body 2. The
pi pe 6 operEl¥FRbligtr a HogzrentgoRegdacn itth@onk bktcaneecbhe BalpepRfe 10

for the rengyapai ttydaiOgréaga;—ee&%eﬁ@nt&%gltﬁfhtéhé_@etﬁyfﬁl%%f! Ls | ovest
poi nt . i schar ge_ pu i.s _cqnnected.in series with the pipe 10. -
PRRERCR L teets S Be aTa oA M e P TR Pl
arrangenentviae veargd ati nint addieteh,ofthey dioniderpier i 1 iHecouPcteaThis |
arrangenment, £aAMRId SES, V oL .3Q arranged in the su 5 below th
nozzl e 28, ta??l el edct ro-‘-iat.E»éf (g!r)\]ég%t%?% '\%gl \%X :?l%}‘:"cq)arnsr egg]?ﬁ aﬁ%g’?‘ﬂ%"?fow of
hydrolyzaté’f DCP from the condensate consisting.primarily of a

/

buffer vessel 27 equipped with a stirrer 48 in which the
15 condensate may be overneutralized.
A cylindrical expansion collar 18 is arranged
concentrically against the frustoconical neck 17 with
which it-defineS'an annular space 20. A pipe 7 for the
introduction of hydrolyzate connected upstream to at least
20 one hydrolyzate tank or dwell tank by a pump (not shown)
opens into the annular space 20. At least one flow
orifice 19 is provided at the bottom of the expansion
collar 18 to allow the hydrolyzate to flow from'the }
-bottop of the annular space 20 to a distributor 21 o/
25 situated beneath the expansion collar 18 and above contact
-elements 3 filling the cylindrical body 2.
The sump 5 of the column is intended to collect the
hydrolyzate which has passed through the cylindrical body 2.
A steam injection pipe 6 connected upstream to a means
30 for generating saturated steam under pressure {(not shown)
is connected to the column between the sump 5 and the body
2. The pipe 6 opens through a nozzle 28 beneath the
contact elements 3. ‘A pipe 10 for the removal of hydro-
lyzate is connected to the sump 5 at its lowest point. A
35 discharge pump 29 is connected in series with the pipe 10;



renoved connected tn series with the pipe 10 and an el ectronic control ,
circiivt 32 electrically connéected to the detector 30 to the valve 31.[f The
a qggtus‘additLonally conprises a tenperature 10 regulating arrange '
1 rhg~itserf.conprises a heat exchanger 35 connected in series on the
one hand with the pipe 7 for the introduction of hydrolyzate and on the
other hand with an auxiliary circuit 33 1é which a heat-carrying liquid
circulates under the effect of a 15 punp 34; a circuit for heating the
heat-carrying liquid conprising a steamfeed pipe 36, an el ectropneumatic
val ve 37 lor Eagthat eApodidment ol bistxrabeq. athez2PPaTg thgr GOfREdiSafy st eam

into the auxi hhap¥rahgerdnt3FndrdgPi #ELIRY ERE 1BCeNCFRYAlydroi5erdrnsa e
provided with an 20 éxcess pressure valve 49; an el enent 4Q for measuring
the tenperat ufBeofUPRe hydtHhS AREARFREREICBRPEAESS e 12VE tee®Bf 3P he
exchanger 35; agpdngedeliecttheniumprs rivé 16w r ehet néz zalee@Br,i @al lel exdmmect ed-

to the el gment_40 and to t.he val ve 37, oqi NET S t he
25 appargt uspﬁf"gﬂac‘?&ﬁpr"iaslevse a:;raf.IL e %fz)t?%%ﬁl%:QP%ﬁ%er%g?u%eﬁg’gtﬁtflr (g‘l Ci rlg}l}%t%ew
el ectrically removetiedoomediednion hegnies withl khecpige dfasmd @d t he

density of thslﬁx@&ehﬂ:a%mwf% dPethe ég%?‘é@-licﬁilﬁﬁr it iy e

other hand to ihe electronic control circuit in which it 30

aut omat i cal | ythep@etachopr é8et tq crhpRrv@by® 34kue according to the density
of the hydrol yzat erhenagghrdtud aSIOOShAEDY Ebhptiselised Henpeararmd us

I | _ t 12 for ting . the fl f. hydrol yzat
np T oducek?) nEBIA CHORAT ARRESRESY LhONERE S5518 FORePR ng ¢ ne
fl1Qw of steanheateekethanygex i3 connedfed in sevliesnon theclonsf hansse
arrangement S GOWR' pes E}pféllgi"’a{é}asé’ﬂé "o £ELALEE 1083 o £ Ry WY 1dh

flow regul ati ng valve an electronic control Circuit 46,47
the other hand with an auxiliary circuit 33 in which a

_heat-carrying liquid circulates under the effect of a
15 pump 34; a circuit fbr heaﬁing the heat-carrying liguid
comprising a steam feed.pipe_36,'an electropneumatic
_:valﬁe 37 for regulating the- flow .of steam, a nozzle 38 for
-injecting steam into the aﬁxiliary circuit 33 and a
pipe 39 for the removal of condensate provided with an
20 excéss pressure valve 49; an element 40 for measuring the
temperaturé of the hydrolyzéte arranged on the pipe 7
downstream of the egchanger 35; and an electronic control
‘circuit 41 electridally connected to the element 40 and to
Y the valve 37. In the embodiment illustrated, the
| 25 apparatus also'comprises an electtonic temperature control
'circuiﬁ 15 electrically connécted on the one hand to a
cell 16 for measuring the density of the hydrolyzate
connected to the remoial'éipe,lo énd on the other hand
to the electronic control circuit 41 in which it
30 automatically imposes a preset temperature value according
to the density of the hydrolyzate removed.
In the embodiment illustratéd, the apparatus also
comprises an arrangement 12 for regulating_the flow of
hydrolyiate ihtroduced into the column and an arrangement

35 14 for regulating the flow of steam injected into the



electrlcally connected to the cell 42, 43 and to the 5 valve 44, 45.

The electronic circuit 46 is intended to regulate the fl ow of hydrolyzate
round a preset value fed in nanually and is electrically connected to the

(gge' ronic control circuit 47 by an electronic flow control ci.rcuit 13;‘

e trol circuit 13 is intended 10 lautonatically to inpose a preset
V or the flow of steam according to the flow of hydrolyzate in the
ol _circuit 47. A preset value for a ratio to be maintai ned between the
two flohs nf§leented 195 three t hEr2oGERestscrpmRrd ses. alflow The

fol l owi ng Emaaahesn@r gdint emlechj 0 dh|eiBé¢ 8ESphBEMREECEI AL CRIGHING: iy t he
I nventi on. Qg 5?5&34 the €ercenta es and parts are by weig

unl ess ot heV i ¥8 | 8 AL IRGE TS & 69E°1tﬁé§€uEﬁaﬁﬁlé are
preceded bye&edﬁs&tapﬂwomaﬁné&ﬁhdﬁﬁ&uﬁhdedeiDpeﬂ 203 whihite tthe scope of
the inventi term ne t nt en sent hydr
condensgtesgghggsggéongn siﬂ&ﬁgii}é# %ﬁeérﬁ%ﬁ%?fgn f Fhén%Eﬁ%€§§ t 25
Pri nci pl e: meuhetho@h@orﬁirqveeaf dsbrepy ontefardendr sdpeeser beadmwa yzed
onto a col upgq ?huﬁ\hﬁ'ﬁaqflyt bﬁdequ Vd {de € R X1 1Y ec8hnBLRER %Bd thant ane,

quantltatlve anal ysi s %E ph ase chromat ogr aphy on a capillary colum and
det ecti on b§l %FeE?Pbﬁ G&‘ﬁ‘t Qg ht LY 120 R Leatropigt frevwolcossnedr t s

by vol ume oa‘:lﬁeﬁianmand mepa:rdrﬁ:zbyl Vd).iwtel@flsilﬁéh%eéhaéd 2. 4 [err]/m
sol utl%of t{_'l CQL O?ﬁ gne n tt}ae aeI se v I\/kéecti %t andard
sol uti ons hAVFRY A 3al Oc HTESE: 95% E ?+%f|5ﬂ§ 5he0fioFePt] /n  of
trkchlorobeﬂtean abubr@na@uame¢hanﬁmnﬂraﬁlhyﬁrmﬁyﬂa&QSinOtﬁE;cBn&r@ud 1 J
[errlm of DXP.bft 47. A preset value for a ratio to be maintained \JJ/
between the two flows may be fed manually into the control
circuit 13. '
15 _ The following Examples are intended to illustrate
the process according to the invention. In these
Examples, the percentages and parts are by weight, unless
otherwise indicated. As mentioned above,-these Exampies
are preceded by a descrlptlon of the method developed
20 within the scope of the inventlon to determine the DCP
content of the present ‘hydrolyzates, condensates and
seasonlngs.

Method of determination of the DCP content : - /

/

25 Principle: The method comprises adsofption of the product

to be analyzed onto a column, elution of the DCP with a
mixture of ether and pentane, quantitative analysis by
gas-phase chromatography on a capillary column and

detection by electron capture.
30 '

' Reagents:
1. Eluent: mixture of 85 parts by volume of pentane
and 15 parts by volume of diethylether.
2. 4 ug/ml solution of trichlorobenzene in the eluent.
35 3. Mixed standard solutions having identical concen-



the el uent. 4. 20%solution of NaCd in distilled water. 5 Appar at us -

phase chromat ography on a capillary colum with a sl ot |njector and a
§L¥r operati.ng by el ectroncapture (|on|zat|on of a "reactive" gas

|ng of '95 parts 63 10 argon and 5 parts nethane using 5-rays

ted . N). - Integrator and/or +agorder Sanples - The sanples

mhlch the DCP content is assuned to 15 be above 2 ppmare di,luted with the

20% NaCl solution (reagent 4). - Simlarly, 20% NaCl are added to the

condensat gs. Hndtdiom2@f 0.1 1f)/m) 0bf sanptersoasbenrienedudert igltacduateedrpper

part of a snal I r,.\Mer I ligdsical gaLti 0 t [

granul ar fill |<!°n%cza l{?‘g q‘soz;rrsglc%aé |Cofsi aﬁ/ovrgd ‘tso lr%e?rn%g'fieqt Elgcﬂ Izyrfnng or

period of 15 MhﬁﬂﬂkFGWHS - 3 x 20 mM eluent (reagent 1) are then poured

‘into the colum ang a@mﬁP@dﬁﬁéﬂdh4@fﬁka@i EhuaieteﬁqeeOUa%afxiln

approximately 20 m nutes at the lower end of the colum. - 1 m of

tri-chl oroBenzene sol uti on (reagent 2) is 30 added to these 40 ml of

el uate. Chrongj - The colunn used is a capillary colum of fused

silica 50 mlong a ter C ated wth a [err] Iné

| ayer of polyethyl :%ﬁ§ %95%%& a. pxliary_r Wt hett Yhti on

of 20,000. - Ehahnﬁlnnmectdr(nnﬁuatﬁe@etéﬂpeOHEUBQlOH lar lectron capture
(1onlzatlon of a "reactive“ gas cons;sting of 95 parts

10 argon and S5 parts methane using 8- rays emitted by 63NJ.).
\ - Integrator and/or recorder
(N
Samples

_ - The samples of which the DCP content is assumed to
15 be above 2 ppm are diluted with the 20% NaCl solution
(reagent 4).
-~ Similarly, 20% NaCl are added to the condensates.

- Elution

20 - 20 g of samples are introduced into the upper part
of a small column or vertieal'cylindrical cartridge
containing a granular filiing.

' - The sample is allowed to permeate the filling for
\‘/ a.period of 15 minutes.

25 - = 3 x 20 ml eluent (reagent 1) are then poured into
the_column'and approximately 40 ml of eluate are collected
ih'approximately 20 minutes at the lower end of the
column.

- 1 ml of trlchlorobenzene solutlon (reagent 2) is

30 'added to these 40 ml of eluate.

Chromatography

- The column used is a caplllary column of fused
~silica 50 m long and 0.2 mm in diameter coated with a
35 0.2 um thick layer of polyethylene glycol having a degree



24 .h' beforehand. - The sanple is subjected to a heating program:5
conpLi-siing keeping it at 115C for 10 minutes, then increasingits ,osh
fier/atijure to [err] at a rate of [err]/min. and then keeping.it at [errls
: inutes. - The injector 'is brought to a tenperature of :;[érr] and“the"
opening of its slot is adjusted to 1:1Q. 10 - The vol une of sanple
injected is adjusted to 1.5 ul (of Whﬂahfbnly 1/ 10t h perneates the colum).
- Hydrogen under a pressure of 1.4 bar is used as-the carrier gas. - The

det ect s brought to nper, r f 300C 1524 h beforehand. - A
nixturgiof‘%Ed%%ggﬁ%r6¥gﬁégﬁaﬁga%#’§° atio of 95:5, dried beforehand by
passage t hrough Bherptetunnr isi breughs @iee@d aenperaeacei ofi a8 °tn a

guantity Cﬁzé“hf%{f@Péﬁs 20 - The retention tines are approxi mately

5.9 minutes for the trrcﬁ?onobenzene and approximately 8.5 m nutes for the
DCP. Results 25 The -sampiendsgRubiretes 4Pea dfeatinpepkagodMai ned for the
sanpl e ;nd donipt el ng aveapingi xedatohubiceng o aapeindte sl etg@APared. - For

t he m xed slandard.solu%iog whi ch cones clgﬁqst to the saqg e, aratiois
formed bet i F3EMEi Hht s CERERGA G FR2 08 G 1t R IR’ P Fespanding to

t he DCP an®BQ%C o i randl theat kgkeiag it Bte20tCrikaparzlimpntieéso i s forned

for the peaks of €. 1T Il ent _of_ the t ratips enabl es the
DCP 35 content<ﬁﬁ%uﬁ3€%§%§g 8 Egoggggbﬁgsﬁeégmpeggﬁkfg 39 Limts of the

met hod 250°C and the opening of its slot is adjusted to 1:10.
10 - The volume of sample injected is adjusted to 1.5 ul
(of which only 1/10th permeates the column). i,j

- Hydrogen under a pressure of 1.4 bar is used as
the carrier gas. _ )

- The detector is brought to a_témperature of 300°C

15 24 h beforehand. |

- A mixturé'of argon and of methane in a ratio of
95:5, dried beforehand by passage through a molecular
sieve, is used as the reaction gas in a quantity of
30 ml/minute.

20 - The retention times are approximately 5.9 minutes

for the trichlorobenzene'and approximately 8.5 minutes for

the DCP.

Results | ' o/
25 - The height and/or area of the peaks obtained for

the sample and for the standard mixed solutions (reagent
3) are compared.
-~ For the mixed standard solution which comes closest
to the saﬁplé, a ratio is formed between the heights and/or
30 areas of the peaks corresponding to the DCP and to the
trichloroethylene.
- The corresponding ratio is formed for the peaks of
the sample. | ' '
- The quotient of the two ratios enables the DCP
35 content of the sample to be established. '

3



The concentrat.ion Fimt detectable by the present method is situated at
aroumd, 0. 05-0. 1.ppm (0. 05-0.1 ng of DCP per kg.sanple). 5 The
pgrcRy) age renoval of DCP achi eved by the present method is in excess of
9Q&%, EXAMPLE I Reanut cake is hydrokyzed with 6 N hydrochloric 10 acid
13 hours a.[err] Humi ¢ substances, so-t8lted first insolubles, are t
separated therefromby filtration. ° A hydrolyzate having a DCP cont ent~of

6-7 ppmis obtained. The hydrolyzate is subjected to steamdistillation 15
in an appératJéﬁiﬁﬁiiﬂiigﬁgrﬂﬁiﬂgﬂrated in the drawi ng, conpletely

aut omat ed and cont reid esbiyemt £o8PoACL imi A Beitel tialhd ehéad tife tgwesaiumm has
a dianeter of 2 d a hejgh 0 f 2t 30

di anet er of 1%%% f?’r#‘gﬁgﬁﬁtﬁécg}i?geg el g)r‘?eﬁts %&er éadJkr?e% Eﬁffo’?" 20 6
m and the col wi OGE pext dtal sémephe) .of 11.5 m The cont act el ements are
corrugateg netal shgel S;drid EQ%&AEQmBOL So?”@C@deﬁ%édéa(Hﬁf@HE“ﬁE%sent

across the 2 3 corrugations tact surface O [err] ). Over a period of
1 week wi t houtmethed rimtinnexgesd 25 2REth of hydrolyzate havi ng a density
of 1.260 g/cm and a tenperature of [err] are introduced into the col um.

A pressure of 200 nbar.is maintained in the head of the colum. 1440 kg/h
of saturated exanpl e under a pressure of 2 bar, is injected in
countercurrent into Jeamhe cakenbs hydkelyeedewdttlr 6 it hyvbracmiorsc| err]

8000 kg/h a\(/Fd,l&'yZ@tﬁh?ggpg ' ?GQShty Ohuﬁu%Ggugfs[@aHJdedénds&-&:ﬁed

content b |OM/ ppm are 7enove romfhe coldm tion, the
|s el i ni nat ed Firmah tinsebebibes at arecthengsepamatied dRRIEERI™ Y i ncr easi ng

§,§5 pH to @ty d easiodl byaagddatbepzateNAGing a DCP content of
.6-7 ppm is obtained. | |
The hydrolyzate is subjected to steam distillation
15 in an apparatus of the type illustrated in the drawing, -
completely automated and controlled by a computer, in
which the head of the column has a diameter of 2 m and a
helght of 3 m, the body of the "¢oluiin has a diameter of
1l m and is filled with contact elements over a height of
20 6 m and the column has a total height of 11.5 m. The
contact elements are corrugated metal sheets drilled |
with holes and applied to one another across the
corrugations (contact surface 250 m2/m3)

v Over a period of 1 week without 1nterruption, 8000
N~ 25 kg/h of hydrolyzate having a density of 1.260 g/cm and
a temperature of 62°C are introduced into the column. A
pressure of 200 mbar is maintained in the head of the
column. 1440'kg/h of saturated steam, for example under

a pressure of 2 bar, is injected in countercurrent into
30 the column. The temperature in ‘the sump is 63°C.

8000 kg/h of hydrolyzate having a density of 1.260 g/cm

and a DCP content below 0.1 ppm are removed from the

column. In addition;'the DCP is eliminated from the

condensate, coming from the condenser by increasing its
35 pH to at least 11 by addition of NaOH.



-19-" 1 The hydrolyzate is left standing for 2 weeks,” after which
substances which have crystallized slowy and colloidal particles which.
have«~aqgl omerated slowy, so- called second insolubles, are separated | . @
yepef rjom by 5 filtration. ‘A dark-coloured |iquid seasoning’is obtaihed -
Of i gh the DCP content -is below 0.1 %p_m al though its density, ani noacid
conpogi tion and organol eptic qualitFeé are no different fromthose of a
asoni ng obtained in the same way but w thout subjecting the hydrolyzate

to 10 team di stiLl at,i frer separation he first or.secon

i nsol ubl es. EXAN&E% §§ﬂ%§é?zéﬁu éﬁpﬁ§gﬁ§dﬁ%$§géagm%?ﬁ 2 Neﬁ3ﬁfo@%F8fic acid

15 for 12 Whaeh[ewb§tancagnivhinibdrerrcearrystathieed Silowily mod ubl es, are

then separ atef)é @4 ef pamehy1bis! mﬁtdrpma\ﬁe gﬁr’%?P&M&?EEeBanBgé?éDgB-com ent
y y

of approximately. 5 ppmis obtained. The zate i s sub d to steam
distillati of2bbed feapndppBERLyLlss + RFe P2 Fatedr khegefFomndYdr awi ng,
conpl et®el y puf ep@teenand godark-ced Jured Corgut @rseaBoihgh ihephaadeal the
colum has a diane%eghof g 9 m ndEaJuﬂégy'cﬁOZ gé t he gogx og t he col umm
has a di ane?er*dtCR. 5% Bl CONENted nitSt The shrBPRonRAENOEEBNEEs 25 as
i n Exanpl e densitty a amigbacéfl eompasd ttiln ecridinmrgaseléphas guhatialielei ght
of 11 m Ov e | ut.4 n e L on kglh.of a
hydr ol yzat e %\??cﬁgégggg%{l%nggﬁlwﬁ%%% /Q_D[fe;%]é%n%&%l?gn%g?gf'ﬁrgg 5 [err]
are introduth® $3R® YRAE BvEuwAthggt RQ&&Q&&#&SothQODYﬁﬁaiYthﬁatntained in

the head ofstdian i &1 1at86R Kkl rsalepaaiad o ea ther ee¥agpbe under a
pressure .of ,.are |$iected in countercurrent into the colum. - The

2 ba
t enper at ur 9P B¥APPLeFerr] 2000 kg/ h of hydrol yzate having a densit
of 1.262 g/[err] 35 and a DCP content below 0.1 ppmare renoved fromthe

/

EXAMPLE 2 N o |
Wheat gluten is hydrolyzed with 6 N hydrochloric acid
15 for 12 h at l00°C. Humic substances, so-called first

insolubles, are then séparated therefrom'by filtration.
A hydrolyzate having a DCP conteﬁt of approximately 5 ppm
is obtained. | o - _
The hydrolyzate is subjected tb steam éistillation_
20 in an apparatus of the type illustrated in the drawing,
completely éutomated and cohtrélled by a computer, in
which the head of the column has a diameter of 0.9 m and
a height of 2 m, the body of the column has a diameter _
of 0.4 m and is filled with the same contact elements O
25 as in Example 1 over é_ﬁeight of 6.m'and the column
itself has a total height of 11 m. '
ngr a period of 1 week without interfuption,
2000 kg/h of a.hydrolyzate having a density of 1;262 g/cm3
and a temperaturé of 64°C'are ihtrbducea into the column.
30 A pressure of 200 mbar is maintained in the head of the
column. 300 kg/h saturated_steam, for example under a
pressure of 2 bar, aré'injected_in countercurrent into
the column. The temperature in the sump is 63°C.
2000 kg/h of hydrolyiate having é density of 1.262 g/cm3
35 and a DCP content below 0.1 ppm are removed from the



.
-+

conlng from thercondenser’ by increasing its pHto at |east 11 by addition
thH ‘Thé hydrolyzate is left standlng for .a few days and 5 t he secaﬁ

H&o ubl es are separated therefromby filtratioen. A dark-col oured I|qU|d

seasonlng tS. obtai ned of which the DCP contest is below 0.1 ppm although

its density, ani noaci d conposition and organoleptic qualities are no -

different fromthose of a seasoning obtained in the sane 10 way, but

wi t hout subj ecedbhgmnhe h§dr eBdigtieont,o thecDHOPdiist id ] ninatadt Eromepherat i on

of the first OEoﬁ&EHQQté”EBJnEgbe?rom tHeAMagknser by PhOEEES1H rﬂ:ge

production of a seasonin - which vegetabl e proteins are hydrolyzed
with concentraP%dtﬂyﬂFoéﬁFéFlélaPWdad@ﬁélﬁVUFéi}%ﬁpé is neutralized, a
first insoluble fra'cneonyu&osgaartat a@ tlgrelstandide fwﬁlrsl Féat eays ahbowed

t tand t L f { th
separ at ed  hor BPF ofFConar ABPRMIBIAS ATR0 S CEATALSY et EON BE, 21 £rAtign-
said first ok dasekoadlonsefubligaid raﬁ&ganmg/ziat @b tsa g eof edhiichst eam

distillation upfler pkgluGRI-RECTSUES 1M be 1K QRN NG lRdERSL LY Ghnblty,

hydrol yzate at a substanti all'y constant val n or |n1nate
1, 3- di chl or o- paBba@aeid| cqmposprtwemandzorganolﬁaﬁma%ahstéﬁm As8 PR

Caiml, charagigféfedt Bréﬁa’thbgﬁ Bydgol %@ﬁ@d iR the8aBhme
distillation at a t-enperature of from 45 to un er -a. pressure of 100-
320 mbar By cofR¥ctPHE ahtaeeenapﬁgegﬁﬂ@gmﬂme %ﬁ?&%ﬁ%g 585 Sb§afei ght / h

stean1mnth a deésseiriagishr adeeef sédarpaibn bf wheghiihsofohydeobpdat e over
a Q,ntact zone; 5 1§uglln hei ght fllled wi th contact el enents.

- 20'- 1 colrum.® In addition, the DCP is elimnated fromthe condensate .

2?



- 3. A process as clai rred in Caim?2, characterized in that the
tenperature of the hydrozylate before d| still atiom 25 I's kept at a valge

Frofier by 1 to 5 C than that of -the hydrozyl at m m‘)“mmﬂgwm ‘zone. ';,,4’
ity of the -

Tocess as clainmed in Caim1, chagacterized
W regukati-ng the

rozy@% kept at a substantial| y constan vat uer
enper a of the hydrozylate before distillation according to the

density of the hydrozylate after distillation. 5. A process as cl ai med
in daingl, Cha@acg%bé%@ 'foi'haéhé h%z@iﬁ%tti)bxpf otfheahsg&%ﬂ
malntalneoll. t a su ntiall onstant va‘ru froqm 1, 250 to 1. 53 [err] 35
h He3RTaRLE pRRRIRS 19791 BYAFOLy Zednar i FRECAREZREEES 1ol
?t)eam dh?Tdﬁddlilldarll‘id:(wid,S)E!the Hiy&trioll yz tartmjsmlwmtfalizaasl at figsef a head
4 | nQrl.ca G e sunp
(5 2 chepipifrtRrvion) 45 pshizited WAt oGRS “pyiboRyfate ™, |
for the isntalddueed ohOOstnydr&wmodmmeawm) insdlublenfirectionn said

body an¢insiaiyfl 18a%neh shgad Isap%&taﬁaa ptﬁéréﬂ-oﬁonfaféféjcé&fé’é&‘ gql um
bet ween sai d sunp.and said body; .apd a pip ﬁlﬁi)e qurthe removal of_-
d

hydQol yXdtat conﬂ@&eé'ﬂ t® sﬁFEas’iﬁﬁ)l°EhaP$ct $hat OFt £8¢PPEonal | y
conpri sdnsdlablesgentttie ( lhydrmslysgukat iing t@ﬁbg@m&t ute oktelm

pelepk cL s vatioth et TR SIS Soge L it ST L L
A proceserssityt auorfedthn clmdnosyzehar asterd zstbistantiallr sppstants - -
addi ti0RQaj{ye CORRY I &t gal %Eiﬁ@tnééé) §05- &?Hyh gﬂgfb?‘inf-'zo-‘éﬂo“ /

hydr ol yzat e connecte to sai troducti on pf pe trically )
codPect RF RN el ectronic flow control circuit (13) to an arrangenent (14)

for reg@.ating theptboussf ast eAminmmethetladmsal ,d ¢haggetepipeqe ikd) .
that the hydrolyzate is subjected to steam distillation at
a temperature of from 45 to 70°C under a pressure of 100-
320 mbar by contacting an ascending stream of 10-20 parts

20 by weight/h steam with a deScending stream of 100 parts by
weight/h of hydrolyzate over a contact zone 5-15 m in
height filled with contact elements.

3. A process as claimed in Claim 2, characterized in
that the temperature of the hydrozylate before distillation

25 is kept at a value higher by 1 to 5°C than that of the
hydrozylate above the contact zone.

4. A process as claimed in Claim 1, characterized .in \J
that the density of the hydrozylate is kept at a
substantially constant value by regulating the temperature

30 of the hydrozylate before distillation according to the
density of the hydrozylate after distillation.

5. A process as claimed in Claim 1, characterized in
that the density of the hydrozylate is maintained at a
substantially constant value from 1.250 to 1.265 g/cm3.

35 6. A process as claimed in Claim 1, wherein the
apparatus for steam distillation comprises a distillation
column (1) consisting of a head (4), a cylindrical body (2)
filled with contact elements (3) and a sump (5); a gas
pumping unit (8,9) connected to said head; a pipe (7)

o
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8. A process as claimed in Caim6; characterlzed in th

apparatus said arrangement (11) for regulating th m& ! i“\ he
hy QLyzate is electrically connected by_ap eIectiMﬂ ur®e control:
cikcuit (15) to.a cell (16) for neasuring ?ﬁe density %f the hydrol yzat e

connected to said renoval pipe (10). 9. A process as clained in dair 6,
characteri zed ks %%u%‘hq%@té‘ﬁ fghdol QQt@‘l)cdxﬁwé@ﬂé@CE@dsEstal d
body (2) by a. f?r ?oco% cal nec , g c?l ?n dri cal ansi on oI | ar 18)

having at | eas€odHBNf POKYESEN STy ¢ 1128 Ysaagr éﬂgédh&?rﬂ:'e r?EﬁF'i"y Bd5ehdE
the inner vallpobesdicy reMhecttid b psafd)cbrumnhddtreatusaiansohp and

hydr ol yzat e open uI ar a 2 d | |

neck (17) and §3§8 g)?%é’ﬁSl @ol‘?ja?g ig? gé %51 strlrgcy\f‘=§~fl ?5&&?&839’2&:%
hydrol yzat e i scannaeged mishlshmgpaqbauacmldiaredanw abbgb éonedditionally
elements (3). comprises an arrangement (ll) for regulating the temperature
of the hydrolyzate connected to said introduction pipe (7)
and in that the diameter of said head (4) is

larger than the diameter of said body (2).

7. A process as claimed in Claim 6, characterized in that
thé apparatus additionally comprises an arrangement (12) for
regulating the £low of hydrolyzate connected to said
L/ ‘introduction pipe (7) and electrically connected by an
electronic flow control circuit (13) to an arrangement (14)
for regulating the flow of steam connected to said
injection pipe (6).
8. A process as claimed in Claim 6; characterized in that in
... .the apparatus said a.rra.ngement (11) for regulating the temperature
~ of the hydrolyzate is electrically connected by an
electronic temperature control circuit (15) to a cell (16)
for measuring the density of the hydrolyzate connected
to said removal pipe (10).

S. A process as claimed in Claim 6, characterized in that in

. the apparatus said head (4) is connected to said body (2) by a. .
\ frustoconical neck (17), a cylindrical expansion collar

(18) having at least one flow opening (19) is arranged
concentrically against the inner wall of said neck, said
pipe (7) for the introduction of hydrolyzate opens into

an annular space (20) defined by said frustoconical

neck (17) and said expansion collar (18) and a distributor
(21) for hydrolyzate.is arrangéd below said expansion collar

and above contact elements (3).




