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The tnvention relates to o mesthod for separating off tryptophan from agqueons mixtares
of matter, In particulyr fermentation broths that have already been partiaily processed,
peing simuleted countercuerent chromatography o simulsted moving bed (SMB)

chromatography, and & device for carryiag out the method.
Prior ant

Tryptophan iy generally odiced by fermentation, Lo using mivroorganisms. This
apphes pactionlardy o ity biclogleally wiilizable L form. After the formentation, the

hiowmass is killed, scparated off and the Hgoid sepernatant further processed. At theend
of the purification chein there i generally 8 erystallization in which tryptophan &8
obvtained s @ high-purity sobid by scparation Hom the hqud supematant, which is
tormed the mother Hgquor, This iy satweated fn iryptophan and additionally contains
further salts, other amine acids and slse other orgaic compaonents not defined in more

detail which are Swmad during the fenmentation,

&

i after the fermentation, the Hkewise sromatie aming acids phenylalanisg and tyrosine
are present in nonenegligible concentrations, separating them off from tryptophan from
the rother Diquer s difficalt owing o the shmilar pliysicochemical properties, and so

the mother Hquor must be frequently discarded.

UR patent 5,300,653 desoribes soparsting off aromatic amino acids from sguecus
solutions using cation-exchange chromatography, withoot specifying a defined foon of
the procedurs. The two womatic andno acide tryptophan and phenylolanine were vot

able to be separated using the method desevibed there,

i o publication by Ribeird ot al. in Bioprovess Engineering 12 (1895} 95 — 1,
separating off yptophan fom mixtures of thy eliphatic aming acid serine and indole
by selective adsorption of tryptophan onio various activated carbons aud absorbents of
organie polymers at pH R0 s desoribed, Inter allg, the polymer XAD-T {Rolm &
Huas, Philadelphin, USA)Y was used, The sterting material was 8 solution of serine and
indole from which fryptophan was produced wsing immobilized wicroorganisms. The

separation mixture did not contain any further amine acids or amine acid-like
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componenis, apart from these thees substances, The niinture composition, in addition,
in conirast I stating madia preduced by fenmentation, s oot subjeet to Huctuations.
The separation procesded discentimucusly, As & not-organie water-based desorption
medinm, an NaOH solution {0.05 M) and also an HOT solution (001 M) are deseribed
Diesorption using purs water is ned montioned there, Tryptophan conld only be
desovbed from another adsorber (XADM, Rohm & Haas, Philadelphia, USA) by

addition of an organte soivent, fr exaraple mwethanel v sepropanol

In a publication by Wa et al. v Indwetrial and Engineering Chemistry Research 37
{1998 40234035, thy sepaeation of a defined twoconiponent mixture of the sromatic
aming acids tryptophas and pheoyvialanine withopt & oporatire gradient in water 18
desovibed, Ths adsorber used waa g PVP resin {poly-d-vinvipwiding, Reiliex HE
polymer, Verteltus Specialties Ine, Indisnapolis, USAY The desorbent used was water,
The separation proceeded i & stmilar manner to the known 4-Zone Stmulated Moviag
Bed Method nsing 8 closed tntornal Hguid clroait. The separation tagk s sumpliied o g

sigraficant extent by the defined twoecomponent mixture, sinee thersty, in contrast
starting solgtions produced by fermentalion, no side rsactiony with sonsdefined other

\A\‘“ﬂ‘g\\}iiﬁiii% LAy QU

The adsorption of waino ackdy onto noutral polymerie adsorbants has additionally been
desertbed by Doudia of sl iy Jownad of Chemieal Techunlogy and Biotechnology 76
{20011 83 - RO, 1 was obsorved here that the sromatic amine acids tryptophan amd
phenylalantne bind moest strongly to the tvo adsorber materialy X&D-2 and XAD
{Rohm & Hass, Philadeiphia, USA). Increasing the fonio strength in the solution led to

an increased adsorption. However, no details on desorption were given.

BF 1106 802 B discloses separating off @ baste amine acid {L-lysine} using the
method of snulated countorowrrent chromatography from soelutions that contain L~

fysinte aud further buporities,

The serdes-comnected chromatographie columns are pagked with o strong calion

exchanger.



W S

Howsver, cation oxchangers are unsuitable for separsting off tryptophan if the
solutions additionally contadn phenylslanine and/or tyrosing, since these wntorast with

an fon exchanger v a comparable manner,

fn LS S071560 the solective adsorption of phonylalanne onto the neutral polymer
XAD-T and also desorption theveo! vsing water, sloobod, ketones or esters is deseribed,
e this methed, the phenvialaning that is o be adsorbed i3 separated from other
conponents that do not Inderact with the adsorber and detached again from the
adsorher by desorption. A formentation broth te used which, in additon o
phenyvialanine, substantially containy sadts, Jactic acid, and other smino acids that awe

not doetined n woere detail,

The rudiments of the SMB method were desortbed for the finst tine in US patest
2,085,589 (1961}, In recent vears & multipheity of different process variants have been

tosted, Overviews way be fbund, R example, in "Fundamentsls of Peeparative and
Nontinear Ulvomstography” by Guiechon ¢t b {Qcademic Pregs 2008, New York,
USAYor in Seidel-Morgenstern et al. Chendeal Bnglneering and Technology 31 {2008)

826 - 837

An SMRB approach based on changing selvent compositions (solvent gradieat) with
three active zones and one displaced region for compemsating for gradient fluctuations
was desoribed, for example, by Lo €0 Kefller of al. tn Jowmal of Chromatography &
1176 (2007169 ~ 78 with reference to the punification of antibodies and proteins. &
decisive featiws of the method is the use of ditfering salt concentrations for achieving
differing interaction strongths, The desorption media ased weare sodium chloride

solutions of differing concentrationy,

The obicct of the invention is fo provide a wethod for separating off tryptophan from
agueons mixiures of watter, in partizular the mother liguors occwming after the
erystallization of tryptophan from formentation broths, and hence to increase the vield

of the ryptophian formentation,

The invention velates to 8 method Re separating off dissobvad tryplophan from an
agueous avixture of matter, in particular an squeows mixture of matter containing

further aromatic andino scids, with the aid of 2 varlant of simalated conntergurrent
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chromatogeaphy or SMB chrometography fn which, in a separation section having &
eohunn arrangement comaisting of miore than one seriex-connected colomns packed
with an orgasic polvimer suitable as adeorbent, which column aprangement is

subdivided into 8 pherality of, preforably thres, fimctionat zones,

a} the dissolved tryplophan-containing mz\mr“ of matter and water as desorbent

3

are continnousty fed to the colann ammgﬁmmi gt separate points and

By ata point sitated between these foeds, the §z‘y;3is3phawemi;:hmi exiract stream,
angd at 3 forther point sittated upstream of the feed of tryptophan-contaiming

mixture of matter, a raffivate stream containing further compounds from the
mixturs of matter used, are taken off separately, optionally processed  fusther

and proferably

) the columms that are loaded with non-desorbod compourls from the mixtwre of

matter are cleaved of said compounds

charactenized in that a temperaturs pradient s ostabdished between the xone in

which the desorbent i inbradoced and the sone fom which the raffinate &

&

conducted.

Erriched means that the extract stream pontams wyptophan in o higher purity than in

the wdxtues of matter that ds fod in

In one embodiment, the mixture of matter d8 in purtioplar the fermentation broths
oorurring after the formentation of 3 wyptophan-producing sucreorgmtisnt, which
formerdation broths, i additton o further mpurities, alse contain phenylalanine snddor

tyrosing, and fom which, proforably, the Momass has boen separated off in advanee.

Preferably, the mothed socording fo the vendion 38 used subssquently to the
orystatlization i which trypiophan s obtained g5 2 high-purity solid and, theretom,

the Honid supamatant, teomed the mother hquer, 18 soparated offl This Is saturated in
gyprophians and  additonally sl contains sai‘is; other amino acids, such as
oheoviashuine andior tyrosine, or cxample, and other compounds that were formed

3

during the fermentation which are sot defined more cloarly and act as impurities, This

&

mother Hgoor, i a peeforred variant, s sepasated by the clained process min
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:

&y a product stream {extract} W which the predominant amount of the yptophan
present i ih ¢ wother Basor soours, and which s simulianenusty greatly depleted

in interforing substanees, and

B 8 waste stream {raffioate), fn which the fether undesired mother Hygoor

sxtituents are presont.
o Hgore § the process scheme ts reproducsd.

The product strogm obtained s then reintroduced tnde the madn stream of the
fermentation broth weork-up process gpstream of the erystallization step, optionally

afler a conceniration by ovaporation and s further processed. Wihe steam used 8 8
cell-free Rormentation sohation, the produet stream oo by Rether processed divectly we
such, The vield of the praduction of tryptophan by formentation s foersased theveby.

This is part of the mvention.
The method according to the nvention can aslse replace the desoribed orystallization,

The separation procesds using an orgatic pedvmer that 38 charaeterized by a medium
potarity. As could be shown o the presant nvention, this material is able o separate
off tryptophan vistually completely from the sromatic stuine acids phenylalanine snd
tyeosine and siovgdlaneousty greatly deplete other impurities. These also invlude, i
particalar, UV-active bypredusts ("W -byproducts™), that elute, i g standand
anglviics!l mothod e mpurities gs specified 1 Buropesn Fharmacopoeta 6.3, either

before CUV-BP before™) or after ("UV-BP after”) tryptophan.

Suttable adsorbers are partivularly nowniomic polymeric adsorbents which adsurh
ryplophan reversibly fo such 8 wanner thay thelr nferaction with the tryptophan s
greater than that with the impuarities. The relatively strongly retained tryplophan can be
desorbed again with water in g preferced tomporsture range from 20 {o approximately
R, wherein g higher ferperatore feads {0 a were rapid desoeption and thersby to g
fower retention of frypfophan. A majority of the organie impurities Hkewise contamed
i the formentation broths wed such gy, for exomple, fragments of proteing of
microbial origin or byproducts sueh as pheavialanine or tyrosine do not intersat oy

inderact much more weakly than frvptophan with the adsorbent during the separation
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step proceeding acconding to the yvention, i such a manner that they may be found i
the pass-theough or in the raffinate. A fow hmpurities are Bkewise adsorbed and alse
remain adhering to the adsorber dusing the deserption with water, They are desorbed in
a subseguent cleaning sep using alkaline or sadic solutions. Subsequently the

columns thus cleanad are agsin commected fnte the soparation process, Suitable

%

it

adsorbents  comprisg  polymers fom the  group  of  materials containing

<

acrvliv/methacrvlic group aad polystyrene-based polymers.

Freferred adsorbents ave acryvlie polymers such as, eg, XADT, XADTHPY (Rolun &

v

Haasyor HP MG {Digiond

The adserbents which sre particufarty suitable comprise

) 2 hackbone of acrylates, preferably methacryiates, sorvhic acid and dertvatives
thereof

) an aliphatic crosshalang, preferably by polvfunetional monomers

o} a dipole moment that rosults from the two abovementioned properties, which

dipole moment is higher than in ST-DVB-based materals

4} & macroveticolar pore strugture
¢} a suitably high surface ser
i the aheenee of intersction via won exchange

The scparation systam i not burdened with organie solvents, since, accoring W the
invention, for the separation only water is veguired, o particular demnineralized water,
which 5 fod in & 8 onperatire of Troarn 20 to ~ 88°C, preferably &0 o 707 Thig

makes posaible & simple procesy procedure and avolds av introduction of additional
foreign matter. The nnplomentation in torms o apparatus preceeds using & variant of

the "Sinalated Moving Bed” process that s shown in Sgure 1

g

The colunmmi are comectad to ong another gsing valve sttuctres which are available
on the market and, i one implomentation form, afler «;\n of & certain time {the

Tewiiching time™), using thiy clvoudt, are oirculated shmiltancousty. In the present case,
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thiw i achieved by & veniral switching valve from Knauer {Koaner Wissenachafiliche
Cerfitebay GuabH, Berbin, Germany) The method, however, van also be mg}igm ented
using other valve structures, for example using sullsbly connested two-way va

The solids countercurrent in this method s simulated by a position change in the fed:

W

and outlets. i this case, nor-simultanenus further connection of the feeds and outlets
is alao possible according to UN patent §138,198, A further possibility is carrying out
seguentially the steps desonibed hereinafter, for Instance according to the sequentiad
SMEB principle (5. Bapdown and X, Lancronon, lodustries Allmentatres ¢t Agriceles,

130, 3003, pages 42-48) In principle, the basic pringiple of the wethod acconding o

the invention may be adapted to &l already boown variawts of continnoos and

dispontinuous clromatography and thershy equips these with new functionalities.

During the SMB operation, the Hapid stream passes through a plusality of fixadbed
colommns packed with adsorbent. The device socording to the wvention s subdivided
mibn three functional xones by the continnous addition or romoval of feed, desorhent,
extract and reffinate steonms, 2 shown in figure L Bach individual one of these zones
i thiy cuse adopts a specifie separation or work-up fonctionn 18 i advantageons for the

surpeses of the inventicn, when omplayed with mixtures that are 0 be separated and
are nof defined exactly, o use an open Hgoud circuit (Copen loop™). BEach functicos

zone containg n cach case one o & plurality of clromatographiv columns,

o addition, preferably with addition of & fowrth zone which is upstream of the raffinate

withdrawal poing, @ closed Tguid sireuit can also be tnplemented.

in the opemtion preforably open according to the tovention of the SMB ruethod, there
exist i general thvee nternal (1, Qu and Quo and ooy oxtemal (Uras Unoe Qe and
Qra) material fow rates that we Hoked o ong another by means of the following

balance syuations

Qs = O Qe

Q= Qo+ Qe ™ Qs
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For sstablishing the operating point, the mass flow rates or voelumetrie flow rates and
aleo the ovele time 1, must be speaifind in such & manner that the separation task 1
sedved and therehy an cconomically optimum opendion i3 achieved with conmpliance
with the preset product units, The oyele e i dolermines in tis case the "veloctty” of
the spparent solids countercarront and therehy decisively detenmines the Sﬁ.ﬁ}‘}m‘zﬁ'i{m
suvcess. Establishing the sireams can be implewcoted gocording o the prior &t @
vartous ways, such as desoribed tn "Fondamentads of Preparative and Nonlinear

Chromatography™ by Guiochon e all {Academic Proes 2008, New York, USA)

The countorourrent ponersted v the SMB process & utilized 1 ovder to sepsrate

tryptophan from & mixed faction of pollutants. The basis & the respectively differing

snigration rates of the compounds which are wsed 1o divect tryptophas and the mixed
fraction of the pollnionts Mosutral waste™ to two different sutlety {figare 1} From the

cutlet destgnated "extract”, during the entive procsss the tryptophan-containing product
sirearn may be teken off] and the interforing substances are removed with the stream
destghated "raffinare”. In addition, 8 continuows sdidition of tempersture-controlied
water proveads vis the “dosorbent™ wilef The separation success I3 determined by

suitable selection of the flow rates of the Teeds and outlets and also of the switching

tie.

According to the invention, in the sepavation seclion consisting of thees zones, 8
temperatore grackiont i maintained. The fesd of the temperatwrs-conirolled water
proceeds af a temperatuve generally 10 © 40°C higher than that of the solatden that 1a
{0 be separated {separation mbtwre) and introducsd vip the feed entrance. Feed
temperatures of the desorbent of ot leas! 60°C and 45°C in the soparation mixture have

proved advantageous,

The water used ax desorbent is proferably fully desalted. However, it is also possibile o
pse water having @ salt contont, preferably from 001 o 1% by waight, in partieadar
.01 0 3% by weight. Teeptophan is alao separated off under these conditions. In thiz

case, however, 1t most be accspted that the extragt strean s urdensd with this salt,

Agpesous mixtiwes of matter, in particohu soluttons, are used that contain .l W g/

g

i partiadar .3 to 38 ¢l partiouladly preferably 1010 18 g/l of tryptophan,
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The content 1 dependent, i partionlar, on whether mother Hguars or other none

¥

purified wyptophan selutions are to be worked up and at what pH these are present.

The pH of the mixtures or solutions used ranges from 2 0 8, o pactioudar from 2.5 1o

& \

7.and is particulady 5.3

fn the method aceurding to the invention, w parallel o the sepuration process, the
golignns that are not required for the separation o regular passage ave treated in 2
cleaming section (Mvloaning pant™ with vartous aponts in order © rwmove from the

adsorhent inpuritios hinding strongly theretor and also poorly soluble impurities.

The columms for this pepose are first teated with 8 suttable ggueons basie cleang
agent. Suttable cleaning sgents, withou! being restnioted therelo, are, 1o particudar,
sedivm hydroxide sohdions 8 concentrations from 805 to 1 M. Fucthermore, other
solutions can be wsed which, scoording {0 the prior art, are able to free the adsorbent

i~

from strongly bnding mmpuritics. By way of example, without being restrictad thersto,

¥

wateramscible organte solvests can be mentioned here such as, eg, othanal,

fon

methanol, seetone or wapropanol.

B a further parallel process step, the columay slready treated with the first cloaning
agent are Hushed with & suitable modium This i, o particular, dosalted water, bt
other squecns solutions having & buffer action can alse be wsed. In the case of &
suftable cleaning agent, the fhushing step befrs the sevomd clesning can also be

diapensad with,

In o AQether paraBlel step, the codunmy that are already treated with the fivst oloating
agent and ave opticastly Hoshed ave vontzeted with @ second cloaning roading. A
particulady suitable cloaning medhuy Bere is an acidic aqueous solution, for example
G001 to G, in partioular 008 M sulfurie acid, Furthormers, other cleaning mpdis can

ak

alse be ussd which, avcording to the prior @, are able to dissolve sparingly soluble

substances botter iy & neutral o basie erpvironment.

for & fucther pasalisl step, the columps that are alveady treated with the two cleaning

agonts ave sither again Nushed, or fushed for the Hrst time with a suitable agueous

L.,.
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mediom, This is, in particular, desalted water, bot other agueous solutions can alse be

gaerd.

("

i o preforred form of the Tnvertion, all oloaning sleps ave carried owt continucusly and

iy paratiel to the nuusing sepagation.

I a further implomentation fony, ndividual partial steps can be omitted,

3

o Yoty
focted, olean

steps can abyo be

v,
-

in g futher implanentation form, all or only se

i

garried oot iy & manner devoupled from the ssparation. Thaos it 18 posatble, for example,
o carey oul the cloaning in only & dadly thytlun or a dhthan coupled to a defined

separation running Hme

There 1 alse disclosed g device for separating off destred ovganse compoands from an
agueous vt of matter with the aid of sivnlated countercurrent chronmdography or

IMB s:imm'ﬁ*atagragzixy; having one colunn civouit mmxmg of more than one sertes~

zones iy which the Sollowing tasks are implomanted

Addition of the feed stream,

Withdrawal of the aluate stream,

Withdrawal of the raffinate siream,

Addition of the desarbent,

and I which, betwesn 2ones {oand L 2 temperaturs gradient of 1 to 40°C, in
particwdar 13 fo 25°C according o Sgure 1, i established caused by the ditfering feed
ferperatores i the desorbent and feed. The wooperatwre gradient prowotes the
separation and decreases the consumption of desorbent. However, | {s not @ novgssary

condition for the separation o succesd.

This structure diffess from the known deviges in that, in the separation section,
c.}zmmamgr*ap}w columns are arrangad in g three-wone svangament with an open hgud

&

clrewtt and a temperatwre gradiont and this system part is coupled to a cleaning section
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(Coleaning pant™) which comtatns columns of the same adsorbent pack which are
cleaned by removing the adherent impurities in altornation with those from the

separation seetion,

The number of colomns in the zones generally ranges Som more thay one o 32, m
partivular 16 Bach zone containg gt least one columnn, Thy totel number thereof and
distribution over the zoses cay, in adaptation to the temperaturs, the Wyptophan
conceniration, the destred migration rate and the punity of the produet, be determined
by standard experiments. The nurnber of eolurmns is further affected alxo by the type of

the provess procedure and the implementation of the SMB method.

Using the muthod scverding to the nvention, # was possible in laboratory

experiments, starting from smother Yguors baving yplophan concsatrations between 8
and 2 ¢k of mother Bquor and porifies between 7 and 15% (based on the total dry
mass), to achieve product streams having & mean purity of greater than S8%, 8 mean
tryptophan yvield of better than 85%%, and & tryptophan concentration frem 410 3 glkgw

therexiract

it i possible 'them’by fo separate off the fryptophan amowsts present in the mother

igh percentage o purified form wnd © rechroulate them in an

o

Houer 1 give ]

geonontcal manner indo the formentation broth work-up process for improving the

averal! yield,

Dieacription of Hg.

Fig, 1 reproduces a schematic siructiwe and the cobmm arangement of the SMB
process used acenrding o the wvention.

The arrangement s divided fmto » separation part and a cleantng part.

In the scparation pat, for example, the desorbont stroam Qles &5 fod in at 60°C and
the agueous mibxture QFeed that 8 1 be sepavated i fed ot 4570 and the raffinete
ORa and the extract Ex in which the trvptophan s present in separatedeoff form ¢

withcdeaven.
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o the cleaning part, Bor example at positions & and B, water is fod, at position B,
.08 M sulfurie sctd s fed and &t position D, 05 M Nati s fed,

After the passage through the volwnes that are to be clesned, at position K, consumad
sulfric acid exits, amd at position F & solulten of more ightly bound, water-soluble

impurities exits, at position G consumed NaOH exity, and at position H a solution

having the strongly bound tmpurities exits, {CIP = Cleaning la Place}
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L Method paramsters

Adsorber usads Amberhitg XADST HP (Rolun & Haass

Cohunn dimensions dd x Ly L3« 15 om

SMEB systome Knauer CREP 916 (Knsuer Wissenschaftliche Gerltebau Ganbil,
Beelin, Germany}

Pomps Watson-Martow UTOL (Wilmington, MA, USA)

Mixture to be separateds erystallization mother o

Mategial Concentration sange {ghkgl

Tryptophan 1222

Tyrosing 12321

Fhavialanine L4

Fuether hyproducts PRABIR

The fother parmmeters sre independent of said paravsters such a3, g, the

switching timey o gqueation which were between 8 and 14 muputes. However,
there {e no reason to rostriot these, The How rates used in the laboratory systen
wors botween .07 and 033 kgt without bawng resiricted thereto, tunited by
the peristaltic punaps wsed. Here also, any pump type can be used which is able
1o deliver the How rates required for the throughput o be achisved and

Susuring & separation.

The temperatures used wore betwee room tempersture (35°C) and 60°C, & desorbong
R

tomperatire of at least 60°C, hut not higher than S8, and 45°C e the remaining
i g : g

streams and columne proved advantagoenus,



Use sxamplos:

Determunation of the adsorption behavior

o the context of a meusurement campaign, the adsorbent and desorption
behavior of tryptophan, phenyialaning and tyrozine were studied using ons of
the columns deseribed i section 1. For this puepese 108 gl of the sample were
injected indo a water stream Howing throngh the columm and the exit time of the
amine ackds was detected at the cutlet. It was found that tryptophan, among the
aromatic gnnno soids, @ retalned most strongly both in & neutrad, slightly
actdic, and also I an acidic environment. lncreasing the temperature led in the

caze of tryptophan o 8 shortening of the retention thne:

Retontion time Bor tryptophan ot pH 59 (n minutes)

Yaog S00C

W2

poses
]
@
%
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Retention times for phenylalanine at pH 8.9

Lsog S0P

S e'kg 5.6 133

1 wke l15.2 181

The retention fimes Ror tyrosine were at the same level as for phonyvialanine. At
a pH of 2.5, 453°C and & conceniration of 10 pke, the retention time for
tryptophan was 39,1 minates, for phenvialanine under the same conditions 15.8

minutes. Separation 1 possible therefore even at an acdic pH.
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Fiost SMB experimental campaign

¥4
t

Here, three oporating potnts were expenmentally

samined, The feed matedaly

used wore various balches of ryptophar-containing process mother Hauor and

Ay the solutions desertbed o section 1. The comlttions weee:
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The taperature of the deso

sodutions 48°C

shent was 80°C, that of the columus and the other

g rosults of the experiments were:
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1 2-day experiment

In o further campaign, the longermy stability was evaluated. Over an

experimental fime peried of 123 dave, the procesy was ran with the Hllowing

paraneters

Q&’)&s Qe"‘ms Qéx QR’@ o
Segmin 3 poun P26 pmun B0 gmin 1275 mun

Ouoonr Qrusorast Carsoe auosus
£

191 ghmin 289 plmin 202 pimin

i
"
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The feed materals used were wmother liquers from  the iryptophan
vetallization, In the course of the process, average purities of ¥8.3% (hased on
the total dry massy and alse yiolds of R04% (based on the tryptophan mass
wsed} could be achieved. The voncentrations of piﬁ;\;i},’iaimim ard tyrosing
ould be redocsd o average to 0.002 and Q001 g4, respectively. Reciroulation

to the frvplophan orystallization wag able © be achioved succsssfully and

exhibited no adverse effects.
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L. Bldrds triptofin elvilasztisdt vives aayay kever Skbi swivwldlt sllendramt vagy SMB-
kromatogrdfidval, smelvoek sordn egy wivalasntd czakasaban, amely spy, cgynel 16Bh, egymisuian
kapesolt, adszorbenskent albalmarhatd seerves polimerrel i eszlophol a6 osxlop elrenderdst tar-
{ahnaz, amely 16hd fenkoiondhs wina v s,

5 o triptofint tartatmazt anyag keveréhetds v izet vesaitink be folyamatosan deszorbenshént az os2-

{op elrendesds kitloubded helyel, €

) opy, aw ilysn boveretések Kowiit elhelyerkedd helven elveretiith a td profinbay dbsiiolt extrakium

Seanimot ¢ ettdl elkilonitve spy tovabbi, & driptofint tartalmansd anyag kevarek heverstdedtd dramids
dnvha esd helyon elvezetlink egy, & albalmmrott aovay keverskbo! tovabbt vegyitetaket tanalmazd

caffindtam dramet, ax extrakton feant adott esetben foldotgorzak, ds cldnydsen

¢y az anvay keverdkbol sedrmaz, nom desrorbedlt vegvitietekkel toliot carlopot ezekid] meghisatit-

ik,

arant jollormezve, bogy hbmsessklet gradivast alnak be azon zéna, mnelvbe a deseorbenst baveacet-

fik, e sron 20na kA6t ansiybdl & raffindtamot shvezstitik.

¥ Ax 1. igénypont seevintt elideds, ahel s clbnylsen sétalanitont vizet 20-98°C hémérackicton

vepgtilik be

&3 -

3, Az L. igéuypont sxarinti eljdriy, ol odyan anyag Revershet alkalmarnund, amely @ triptofiint

N

£,1-3% gl honcentracidban lutalmaraa,

4. Az . iguypent seerint olidsds, aiol olyan anyag : koversker alkalmarunk, amely 2,58 pH

Srighes nadal,

. Aw -4, igdnypontok sxerinti eljdeds, abol fermenticidval kapott anyag keverdket slkalma-

sunk, amely triptofin wellett fentlalanint és/vagy troziut i tavtadmas.

Az 8, igbnypean szevintd efjfvds, abol anyag keverskkent & triptofionsk a fermentdcids 1ehil

sivténd keisthlyositiedngl | kelethozdt anyalfpn slkalmazak.

Az 1. igsnvpont szevintl ljdrds, ahol adszorbensként nem jonos polimert alkalmanunk,

amely 8 .?,..z"ipmfét{t eeverzibilisen adsrorbeilia, S¢ amulyrdl & tiptofie vizeel 10 - wintegy 980 Wb

mdrsekiet artomanyban deszorbedihatd.

T17378-14097A 8L EP 2 569 282 BE
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9. Az 1-8, iptnypontok szeriotl ljdrds, abol ax slvilmeztisr Slyamatosan mikodwguk.

>

1 Az 18, igdavponsol seevind offfnds, ahud s elvilastist Blfolyamatosan aifiddtatitk,

C’/‘
o,
=

w

11, Ax 110, igdnypontok szevintl ofjseds, shel & teiptof v oehvilasatisdval parhusamosan a2

3

Seivtkentotdst 8B iy

chopait o2 vidn egy thwe

g

reden a2 slrenderdsoek ax ef

srakaszban desrorbedld vegyitetekkel keneliik.

12, Az $-11L igdoypontok it eljdrds, abol o tsztiidst axakeachan ax adsearbenst az alibbi

AR

iopdecket tartalmaad eljdrissal korsliik, ahesd

N

3

o megfelelt hazikus vizss tinatitiorewel key aolitk, kifdadsen 0051

3 .§3_§311?§§£3.{‘ gk

ol koncentracidit ndtrlembidroddoldanal, addott esstben kombinalva
b1 sgy tovabbi périuzamos pdshen adott esetber ax {a) szerint k& skt oaxlopokat vizes kiegua! 8b-

Hiitk, amely clfnydsen sMalanitett wix vagy puffor hatien vives ofdat bt megvéi&sxi{zﬁ;

o eoy tovibhi parhuzames Ipdeben sw {ay ds (b} seand trat kel osrlopidiat whswsd
W) ¥ ?‘ 7

etttk kitlondsen savas vizes oldatial, alfuytsen 000,05 moll kénsavys al, &

d) egy tovéhhi pirhuramos Jpdaben a kuselt osrdopubat adott esetben viges kazegge! shlfuk, anely

=

slinvisen sotalanitont viz vagy puffecként sthalmazhatd vizes oldi kol wepvilasaiotl,

B & 13 igdropont szerintt elpirdy, abol a 130 igdnypont sxarinti tisatitdel Kpdaek teliessipn

vagy réerdt s elvalusziiard! fekaposobva, sreghatdivzot ribmuashan vépeelik,
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