] ;
-2- a I|qU| d is recovered fromthe pressed norom or\chJ&(\)P}-S .aj

i i d-is pasteurized and it is clarifigd in order to renpve the

sedi ment . The object of the ,present inventionis to use a 5
tradi tional nor ofEogess:Sor the prodycticn of anflavouring.agenf convert
the AMP of a yeast |ysate to | M. To this end in the process
for the production of . afla ourlng gen accordin the pre

i nven- tion, a yeast Tfsa¥dlect xof wEbR nBrefenb, g”ﬁﬁ?&ﬁ?” s a

fraction, and thepmicess eEa:s tld preductionaf al fl@vouring)@gentor der to
convert the of the I t I n i.t, h .
Q%/P % %#B?Sﬁf are w del Olfgg'd as . ?iaﬁﬁ]&ghngs

observed surpTisingly that has a M nase actlvi
of i.ndus- trladentm efost | soups,i meBtl'baﬁeﬂ fprqdupss-bysauges, for

hal ophi I'i ¢ i cr o phﬁ@ﬂ@ nghea”ké’gge'@.u :rm%mponen@%osgliat Ehese

dean nase, as descri ‘abov rt her nor e, adenosi ne
nonophosphat & e"(ﬁ-‘m%s ea’a%t i epPpcépline msme deBf veanppbﬁﬁvhai:e

oflthe koj i fcul tt(r@:p)ghhﬁhl lirﬁélsiﬁél Vel noridHS d iR a&mt e,Cﬁtme t hatkeri
culture is me y_ ha [ croor an| s a

concentratio é 33’%19& 5)8"' ﬂgﬂﬁghﬁﬂﬁvg alu’rﬁSinDﬁg 95%%% the s
surprising t Elfavcher debmemtsdbaded mrddn;ota:.l,llm cefderived| from the

wi thstands such fg ong , $

qui te capabl e of g‘rena urq’td |{ﬁ&u ﬁ er mf'f‘nél 0?1 g{aEﬁtSBﬂBS?iégFét
hydrol yse it. Thﬁ% ﬁPéGEﬁiPnpﬂ@cecb%Fﬁiasﬂe¢ nb¥id@nt |Q#?-Yl%¢1e°alled

advantage that t *ﬁe‘ﬂ&&i‘iﬁ OhoRdPROBPAS tED QEARTRNSE € whicK CAH NFAnESCdni S
very econonical, since the norom is 30 tradltlonalmi/cgro uced in a very

| arge quanti %? i 2Ry e bR ofP OOrganifmpyand’ -
advantage lies i rest;hmifaamy tintceritain moulida dﬁemgmwngﬂm sai d

deam nase, but that a - d'0 ?R‘is g(r}_et}o ad&§c§?ﬁ%§f{ra?\'@aq}'ﬂasion ngh

salt 35 content can be yeas
the AMP of a yea.st lysate to IMP by an adenosine

monophosphate deaminase isolated from an Aspergillus
20 zniger from a koji culture.

JP 55120788 also describes the presence of an
adenosine monophosphate deaminase in certain halophilic
microorganisms, especially Torulopsis or Candida.
Unfortunately, this deaminase exhibits thermal

25 instabiiity-' from 40°C and a relatively low enzymatic
activity, which makes its industrial use particularly
difficult.

- 'In addition, it is known that the method for
the preparation of a traditional soya sauce has two

30 fermentation stages involving an Aspergillus and a

'~ halophilic mircoorganism respectively. EP 417481 thus
describes' a process for the preparation of a fermented
soya sauce, in which a koji is prepared by £fermen-
tation, with a koji culture, of a mixture of cooked

35 soya and roasted wheat, the koji is hydrolysed in an
aqueous suspension for 3-8 h at 45-60°C with the
enzymes produced during the fermentation with the koji
.culture, a moromi is prepared by adding sodium chloride
to the hydrolysed koji suspension, the moromi is

40 fermented by a halophilic microorganism, it is pressed,



in spite of that obtain neverthel ess a conversion yield greater ‘than

50% or even greater than 80% It is even possi bl e according to the
prisent process to obtai n a conver si on. 2I evel of at least 50% in
a mxture I conpri sing nore than

50% of .a powder eal kiguideser Fecovered (fnom sthe Brgssed; moFoml 0% Fake,

particularly viscpis, 1iquill i§Y taftizedhhal it R® IdladiFied Wi Krdeng.
Anot her advant age #lées ‘lItr’i the fggs taﬁ;: ztehe 5 cake derived fromthe norom

i s general |y di starzemove thehgedimeBtof a waste product which causes

][OLON ?mS of " pg' | uti O'Bhduebﬂacﬁabtl ehbaprbeents inveetden imotienise 2
erefore enhance th the sedi h
liquid 10 e rabFagitieppt t‘ﬂ%r%i n$ r e g élona I of "the

rei ntroduced at Lheteéegi Boi agnoérth&héemmﬁtaoneaﬂt lysake hkor é#? may
now be used as raw nat er;rgl th?.st t; iﬂ’@ﬁ??r&e&fgl Qgg.urﬁw Pro&@stion

extract according to the " Thve al so suyprising

that the 15 adefios rﬂmmphﬁ?etdé&ﬁpﬁéééga&‘? vFF? pregenf \jxyen-
Do ura " LNoRIS iyuage yeate LhTabciiapindsunt ks d mewis) |
a mxture ofl® sSEPgE SF'praé’t‘%lFBeaﬂ'&x&P o %rﬁiﬁ' gol%c rﬁ%ﬁcgraat% 30- ©
elsgﬁtCI ZLLYO?f aacggﬁggﬁ.a_ 6i’:d?r| egu?bnvust thepAnm ofr the &yea&lae@tmﬂilﬁ@ nous
M xture of | soya or clBReRdedte M Bfen;SHasEvel e A Sty Conat
rice. This cul t uae moxrdmi t hasner cdeaminase f ackivity qurésopﬂo}ﬁ‘d‘ﬁ)‘ores
as can be obtai “%@iﬁ Ehi‘klgié Yfépe& alley i1y JaBRN Eegmented By vgi ch
gggP ;!sses |n15 hra),?.roplhiliic miczgggzl-gulzjfsn? ' %igcelugrinés pgglaueg.sosinye mono-
phosphate deaminase, as described above.

Furthemore, the adenosine  monophosphate
deaminase activity of the moromi ‘is derived from that
of the koji culture, which is relatively surprising,

20 because the koji culture is fermented by halophilic

' microorganism_é at high salt concentrations for several

weeks, or even several months. Indeed, it is surprising

that the deaminase of the koji culture effectively

withstands such fermentation conditions, because the

25 salt content is quite capable of denaturing it,;-and the
fermentation ought in fact to hydrolyse it.

' The present process has, in addition, the
advantage that the source of adenosine monophosphate
deaminase used is very economical, since the moromi is

30 traditionally produced in a very large quantity in a
large number of countries.

' Another advantage lies in the fact that it is
not necessary to isolate the said deaminase, but that a
moromi or one of its fractions which have a high salt

35 content can be directly added to a yeast extract, and
in spite of that obtain nevertheless a conversion yield
greater than 50%, or even greater than 80%. It is even

' possible according to the present process to obtain a
conversion level of at 1least: 50% in a mixture
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Li kew se, the term "norom" designates a 30 mxture of at |east one

koji and of a brine, within the framework of a traditional preparation
of* a soya sauce, which is fermented for_several weeks or even several
nonths, by a culture of halophilic mcroot g%ml snms whi ch are producers

of flavour substcmm,singjcﬂbm thanaisS0350f Cangickderad ayeast ex&Tacspsi s
etchel sii, Saccrﬁ[an ?%nyﬁix&?rg’ eﬂhf&gciﬂs Q?EQQH&E!&Y fv@.rsc%%frm e.
ore a o be

A nor oni er ment e Pure ko a bri ne
and a materi al rqz'crevrqn pasttat.n widehoia pankisnlarly Iﬂ}’cFPaFE %% descri bed

|F|nn5|P| 329|7gOt h‘;oﬁeﬁé?”gllﬁmﬁhetrh aadvantagte lies in hthe fa:.:t(::I -that the
nder o e description, the ter can

be used in thAe $ake gerivedo.from ERRe BRI od B heﬁ%‘%ﬁ%a?@mcg%%%d’

F;thhgr rrgr e, therwlr«eem?] of alGessttd epgoaaatby:mhgmaum epsoblemswiofe

at ed. - t he rgsent ess, _a

anent lon, it i sp‘?]ﬁ'éf'r}eiﬁﬂ ed‘%%tffhtpfﬁtg%‘%é 7ot ’C'le\gigg shitakg’g‘gg? tl &s?at e

to | MP. For thatthdéteforermsnbimnaedsen as yeast | ysat e a suspension of

hydrol ysed yeasts of a purdiURhS], YOIRE Odédedt#Pnad R t nagailey

the

from10 yeasts of genus Saccharorryces Candi d
Kl uvver omycd®, Textractsd nyrﬁm'b Zhe  goromiy,| which are terIW??P@JﬁY t he
form of a suspensiedduced huer %ﬂéesegeaaaagnvdft the hﬁdﬂnentlayienttqfr

content of the order Qf 5 to 50% for ex and may 5
conventional |y PRepReEgmiysy, Wxﬁ?g &ﬂﬁﬂpﬁfaﬁ%" a%. i3 the
powder ed yeast eptocess Ebh Mmuri:ng nayyeastabxbrhetpnepalrdd-nby to the

hydr ol ysi ng a suspe e S 15};!3 i ¢/ eqdies
by pl asnol ysi s P gé%'?or au%ﬁ SI s, oe/pt ;ﬁo}laﬁ y enhan e %If'ﬁq heeigladdl ti n 20
of pr ot eased5( scadErosing FORRP %FE) deaminase “tiFEFYhéPmYPé'Y ¥FSYysate

in the formof a,PEyEFY&d in the sediment.
In the present text, the term “koji” designates
‘the product of the fermentation, with a koji culture,
of a mixture of a source of proteins and of a source of
20 catbohidfatés, especially of a mixture of a leguminous
plant or of a cooked oleaginous plant and of a cooked
or roasted cereal source, for example of a mixture of
soya or cooked beans and of cooked or roasted wheat or
rice. This culture is furthermore derived from a
25 culture of koji spores as can be obtained commercially
especially in Japan and in China, which comprises in
particular Aspergillus oryzae or Aspergillus soyae
spores. '

Likewise, the term “moromi” designates a
30 mixture of at least one koji and of a brine, within the
' framework of a traditional preparation of a soya sauce,
which is fermented for several weeks or even several
months, by a culture of halophilic microorganisms which
are producers of flavour substances, such as certain
35 Candida versatilis, Tbrulopsis etchelsil, Saccharomyces
rouxii or Pediococcus halophilus, for example. A moromi
may therefore also be a fermented mixture of koji, a
brine and a material rich in protein and/or in carbo-

hydrates as described in EP 429760, for example.



H
yeast extract may-also be directly mxed with a norom or one of its

fractions in order to convert the AW of the |ysate to I MP. Such a
yeast powder may be obtained 25 froma supplier of yeast extracts or
prepared by dry| ng under vacuum a sus‘]‘oe‘gy on of hydrol ysed yeasts, for
exanpl e. A w.sx;adyof Par thwlmin@%spff dthe népemEAption, ng
the Present proGess yurel Slat Uy I 14 1#ds 130cnd 5dase SEPaliknsei ght
of dry matter. |s p055| . _.obtain such a |ysate di ectl froma
suppl i er, or iéﬁ mhmgha% M’Fﬁ‘s?t ®ng el??

during its prepyqed Qredlgificit By Woight, audmmt ictherwise tdtausa.eases
especi al | y phosphodi est erases, such as

i b I T
do this, it Ps thus IssHhfe 533(?&%1 %‘%ﬁ%%%ﬁgﬁgﬁgﬁﬁ gg;tésaégmr%ahﬁt >
rootlet extract jigvemticm dntis nchdweforszgought otoaconverrtctbbl AMP of
phosphodi esterase Obtﬁ%[)fd aft:oer txaﬂg é&?nlhat, P@ﬂéﬂ'ﬂ&mbechﬁébﬂﬂmas and

then to allow®
m xture to reactyém alysateciznsuspepsign 30f 7hjydnolysed Yeaptsa fur @i al

or conplete degf;?ai?ééﬁ[}e of A&l& RNAet i phé amomfaaiewhamyedfrw

exanpl e. Wi se | ysat e of par icular int erest

i npl enent i n§0t ha7eRRkfent ﬁifoces%hqmy g8RBPEi sc Jacchazomyces, 200/2'5'Fl dddvs by
wei ght of dry natlwrveddiyces) icrula o ZHniinidiias,| efor tdxamplds or even

IS:f;tthgl S so as not to pf’ll‘tla| ly 432 b|t h’?’f‘ﬁﬁékw Lyb?& %gg ggﬁm R@ses

pr esent proc&s be™o
directly from ahydygilyssd yenstsilm nbhutehqrveray 8y mattpracootepy of

washi ng a pewderg, ye@:sde:extggct SGAS stoqi' fJ:en%ptllge 2Rd S maly’ ome it,
na

and then by drying conventi o y, for exanp
order to m’éﬁenﬁﬂn‘rﬁkﬂgﬂ%ﬂf ppsepazed, by m:l.x:l.ng r comerciany

available powdered yeast extract with water, or may

also be prepared by hydrolysing a uspension of fresh

yeasi:s, that is to say live yeasts, by plasmolysis

"and/or autolysis, optionally enhanced by the addition
20 of prof:eases (see EP 39415, for example).

Furthermore, a lysate in the form of a powdered
yeast extract may also be directly mixed with a moromi
or one of its fractions in order to convert the AMP of
the lysate to IMP. Such a yeast powder may be obtained

25 from a supplier of yeast extracts or prepared by drying
under vacuum a suspension of hydrolysed yeasts, for |
example. '

' A lyéite of particular interest for implement-
ing the present process preferably comprises at least

30 0.5% .of m by weight of dry matter. It is possible to
obtain such a lysate directly from a supplier, or
alternatively to obtain it by subjecting -a 1lysate,
during its preparation or otherwise, to a digestion
with nucleases, especially phosphodiesterases such as

35 b5’-ribonucleases, for example. To do this, it is thus
_poésible to add to a suspension of yeasts a malt
rootlet extract known to contain these enzymes, or a

" microbial. phosphodiesterase obtained for example from
Penicillium citrinum, and then to allow the whole



)
15 norom or a merom fraction is therefore wused to convert the
AI\/P of a yeast |ysate to | MP. The norom nay be obtained by any
of ‘the tradi - tional methods known for the preparation of a soya-
based sauce, it being possible for the sait fmorom to 20 conprise,
however, nore thanx@¥de tei gihdact Eori aelmff;cidnu/eumet heatl:mr3@n‘i70d|q6

Tl ent L qulnc% ?‘ééﬂoleaonﬁ n%émeé I Vi %?é#'&gtl?ﬁt o@nll:ﬁez%vﬁf fir om

is sufficient to e norom or

i'ts fract i onsl tghimanoners :lmtqu)r exampde. process. 25
Furthernore, the norom pif¥aeideddN dBYvaata Vot ﬂlilcqlglid/pﬁtéfgytd fr&rt
of the noroni which may be separ at éd by conventlonal t echni

such as pFess‘MR}e%’?trii”& a'%h%r?’é&ﬁﬂ’!ﬁ RIQESH {PRAK: FOMPTLEP ie“e e.
Thus the norom fzeact bgn. wﬁdsl w hﬁeﬂgneer&f 3AryPreseterBYEdE ekanplles

derived fromthe rmr uird deri m t he rmrom
and/or this clari® Perafhfﬁﬁd# ‘i}‘%g'd) 'ﬁe B 3= %ﬁ‘htg{‘??oﬁ?t APsBPrq &Py,
and/ or an aqueoupardtiakly f:hﬂmmhe thé(ac&iwiaxamﬁl the deamfinahesl| dnb&he

noted that it isﬂl‘&ﬁ?&'%&mhgsk éc}[ egt ﬁaa@% tﬁﬂﬁ?‘]atf'i:ﬂso?fr Qb@:a%ream

fraction contai ni-ng pur | eam n onl actlons
which are  10cordiaastinl If}'%eparm ieguri o9& adtermagdvielyngmay be

manufacture of a SHAPLNGS Py SRESRIAT A Fdwdredbp¥tst ex%&%dts% 48" to

exanpl e. - 6- he ca e derlved
fromthe noromi iXEMAYe olthe hsalts | from it rpapd thePhebﬁ'DréFﬁY
conpri sing saltsctentiodaXIEnifut reacingilas. of car bohydrates and prot ei ns.

bress or a lilter press. B Bydetnd ; ikt TS Thrdeble Trdodhdy a O
give a cake §Enemexomicoar a moromig :iuralcad-m 5d% othdnrpflmet eusethi £o
cake may convert the AMP of a yeast lysate to IMP.
The moromi may be obtained by any of the tradi-
tional methods known for the preparation of a soya-
~ based sauce, it being possible for the said moromi to
20 compri-se, however, more than 2% by weight of koji rela-
tive to the moromi dry matter. It should be noted that
it is surprising that only 2% of koji is sufficient to
ocbtain a deaminase activity from the moromi or from its
fractions which is of interest for the present process.
25 Furthermore, the moromi £raction may ‘be any
solid and/or '-Z_l.:i.Quid part of the moromi which may be
separated by conventional technical means such as
pressing, a filtration and/or a clarification, for
exémple. Thus the moromi fraction used in the present
30 process may be the cake derived from the moromi, and/or
' the liquid derived from the moromi, and/or this clari-
fied liquid, and/or the sediments £from this liquid,
and/or an aqueous extract from the cake, for example.
It should be noted that it is not sought in the present
35 process to obtain a moromi fraction containing the
purified déaminase, but that only fractions which are
conventionally = separated during a traditional
manufacture of a soya-based sauce as described above
are used, for example.



therefore be finaliy directly added to a yeast |ysate in order to
convert the AMP therefromto | MP; hovvever 10 grinding the cake into small
pi eces before adding it to t he yeast éate is preferred.

The adenosi ne nonophosphat e deam nases con- tained in the cake may al so
be extracted fromthe The xtake dexivednfromsthe| moromitis dm fast thst to
then 15 be dir ,ﬁpf%d hegye | XS2bRi , F Oﬂﬁﬁ U
extract of the ﬁ er;|:i'(r}:(§"I u%efd gﬁam%sng A par t o?at h”‘]éﬁe Wt h

0.5-10 parts of %mqnt%dreﬁ%ﬂues osy qﬂﬂ%ﬁ%ﬁ% m| BrRERERRe. THIS

filtrate or ext rggf be oBBiih8&Nshapliy B4t Iprewkian tthe meﬁein:i.l yazhe the
may be 20 ¢ nce# d bef or ehand

evapor at i on tr
filtrati on bef or¥FbePhg®BEEESt R&Er & i}l]otre%l PRt i 98 §Y cenﬁgafug@tion
freeze-dried artbrtbxampu.esusxmndederl o wgtise a chakieorgeherallnddech-

thereto, for exa Th C re e ved
i.n a 25 concenté’%tseicfg At dr| gat f 6%1 acéoeﬁ&e Qgé?%g ugié b&(;ajPé &%&
i:npl enent the pridmafqrmcbss finally direqtly sadded X9yt ¥gasths lysated

deforehand 10 yn!GRSUE! b/ GBKGeRXca b CHYFEEM CHol SiI¥G hoever,

viscosity, so as to pronote th extractlon of the 30, deam nas i s thus
possi bl e t 018dd g%BL® ’!Sn‘l‘b& Lﬁ’iﬂ“e inge emaliupPiecppcpafareofd §§eé-|talt|°y a

rfnxture of Cﬁb%ﬁatmmkﬁ Medhe trade mark Viscozyne[err]
(Novo Nordi sk, Dennark), ure 12 gla@Cty for 1

, and to all
to 5 h, with stirring, b&t%re® "? :P ?\g ’38“"? °’£%?L§xaﬁﬁfﬂuuses
Li kewi se, the |itadnkdiednether oea.kée mEy Ooilso bsayeatsacbeddlfml yehedded

0
roctor 57 |G, pash RIS S S AL Gsygnet BVl oY
-7 | 15 be directly added to the yeast iysate. For that, an’
" aqueous extract of the cake may be produced by mixing
1 part of the cake with 0.5-10 parts of water, and then
by filtering the whole mixture. The filtrate or extract
may then be directly added to a yeast lysate, or may be
20 concentrated beforehand by ‘evaporation or ultra-
filtration before heing added thereto, or alternatively
may be freeze-dried and then resuspended in water
before being added thereto, for example. The said
extract may therefore also be preserved in a
25 concentrated or dried form, before being used to
implement the present process.

It is also advantageous to add beforehand to
the water/cake mixture an enzyme which reduces its
viscosity, so as to promote the extraction of the

30 deaminase. It is thus possible to add to this mixture
- an enzymatic preparation, especially a mixture of
carbohydrases marketed under the trade mark Viscozyme®
(Novo Nordisk, Denmark), and to allow the whole mixture
to react for 1 to 5 h, with st::lrring, before filtering

35 it, for example.

Likewise, the liquid derived from the moromi
may also be directly added to the yeast lysate. This
liquid generally contains at least 30% of dry matter of
which 40-60% is in the form of salts, and 2-5% is
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capabl e of sedinenting after several days. It is there- fore preferabl e

to.allowthis liquid to stand for 1 to 7 days, so that the insolubles
not di scarded during pressing or centrifugation can sedinment, to
clarify it 5 by passing it through a filted paper, and then to add it

directlyto the ycapablgsafesedimenting aEtaal‘ lsyverhé dad"srremts ifs there-
l'iquid derived ' o] ﬂ%@{ Yedl § e
activity. These- goez(.jé @%ggéaﬁ?& ma’r Ieg'q'\é%rvld:r re d 1?)@ g&g‘alsln %o
the noromi befbréa¥8er fisht 5hasn, th%ari-n”l f BPE r@%ﬁ%"iﬂ@ecﬁ‘&ﬁ'#’%ﬂ:t ly
to a yeast |ysatgressing or cenlt&i.&h@&rtib% idaH ededimére, DESS%U.hrE!ﬁCQﬁE
1- 30% of  cake or_ of sedi nent J&SO% of 22 g r %g uid
derived fromdt heP¥oPBAFLREY it idgef; mpeé"ye’%‘% gBp&siafd
conprising 5-502t @irectlyyels othecypeystslysdagenntter, for exarrpl e.

Li kewi se, 50-90% of an cake_extr b [ s ' {1 th
a powdered yeast extrac?ﬂ:ﬁ%'fy’ Eg ﬂ%%%y from éi‘—'gng‘ﬁﬁ]‘?’& r’al%%?ﬂ'el\,&s
possible to aftow thmemoroﬂiysm,énoﬂomanti¢vm1#mhm iGeaninages)

to react at aCe{Piey! | Thddd lemnEnEQ Gvbhicﬁ h‘iQet Ogéﬂéfiuﬁt E‘rei:I-
t;herrrally.bépheatln |t at ,80-10 Lerr]C or o 30 t hen,

wher e appropt® at E¥oduced | { into; Fhe; tm25°méonp3ifﬁ§°s'olfi°&'”ﬁ°€sq rof can
sedi ment or of cekérefbdpé now b caaded ﬁreaslyftavawesuspwsaee.i s thus

obt ai ned which is quj e Sy tabl e fo asonin maat base roducts,
especi al |y sauces and so % ’énpsf it "ene qqsu% s@%@%ﬁ‘b’l
to dry the i nactlv2e% 3®E suahensonann sediment) oriaﬂ-&fﬂnnef mévombxargxt e
by vacuum drﬂ%‘@%%ff rf—‘fﬁ@i&rﬁdﬂve@‘dffbﬂs the RbAL ¥ﬁﬁ§t be
powder which may a so be use avouri ng agent nea base :
products, fd® ex@ised with a vyeastc syusrens %nmﬁfiﬂgt@'%stﬁ

lysate AMP 35 t a%’lm.s esaebaﬁymdt@arz hgopr éx@mb1E OCess may be .
of at | east 50% and nos, n o t 80% for
i ifeffacinf ohBoRt; 8n aqulbus gakly [RiFaqt, may

The process according t
greater detail benditeestlyxanikxed with a pow_dered yeast extract, for

example.

20 ) Finally, it is péasible to allow the
lysate/moromi or lysate/moromi fraction(s) to react at
30-70°C for 10, min to 6 h, then to inactivate it
thermally by heating it at 80-100°C for 10 to 30 min,
and then, where appropriate, to £filter it if it

25 contains solid residues of sediment or of cake, for
example. A yéast flavour suspension is thus obtained
which is quite suitable for seasoning meat-based
products, especially sauces and soups, for example.

It is also possible to dry the inactived
30 suspension in a traditional manner, for example by
vacuum drying or freeze-drying, and thus to obtain a
.yeast powder which may also be used as flavouring agent
for meat-based products, for example.
The rate of conversion of the yeast lysate AMP
35 to IMP which is obtained by the present process may be
of at least 50%, and most often of at least 80%, for
example. _
The process according to the present invention
is described in greater detail in the examples
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presented by way of illustration. The percentages are gi ven therein by

wei,ght, unless otherw se stated. These exanpl es are preceded by a
characterization of the - adenosine nonophosphat e deami nase activity of
some 5 -nmorom fractions. Char acteri Zation of the deaminase activity

A traditional noPEfPeREefeb¥edvay afydddustrationy (fhecpezcemtages aze
days is prepar edgﬂ@eﬂe&ﬁhrﬁﬂﬂ 59 %15&%'713'&135@: dtliaidd” a‘w&ﬂ. Thédet he

di fference at the norom co Ss,.15% h
tive to the morofftSBPYSRatTEF BARSadiad BY <2 hﬁﬁgrgcs‘ﬁi'aﬁg{'ﬂh tﬂgt hEbe d
of a hydraul i C padeposirea molephosphatea degmidamec metdwdtyd. df5 some

A series e ts are then prepared fromthe cake
descri bed above ﬁé% ?‘hgff‘sé%égg' | atter is resuspended (10%
wei ght/volune) in several - - buffered nedia having a pH of between 4 and

9, they are &éﬁﬂciﬂﬁigaéiéﬂdokhéﬂea&Saﬁfﬂkﬁbf HHEﬂvi‘EyZO 000 g for 20

30 min at 4C, and then the supernatants are recovered
Li kewi se, a first series®of tEpdyrhPPElexmpromd fergrented | byl R d¥e3PBed

gb?}/e i's prepar edahaidal uhraatiusf £6# g.st daz@ fie (i:répdzgad)ﬂﬁ ddesdeilbédVe
urter uti,on aV| ng Sl
m)nophosphats:'g‘J deglf‘h f/l ‘?g Bate&t }f h4%?7§91’e gﬁgt ?%& Qfgf?ﬁ%‘hce
tested by maasurhhgt the rmraheasmpi-iaqamls&mhwdvd@hh oft kajlie debat er
reagent, accordiige t qd tég'fBr S | .
(The anal yti cal c em s?? l#Lenlmtg'ri'%ﬂen gg'?aﬁ%dl ts co ounﬂ‘E YBS Bled
W | ey- | nt er sci enpresged M the 598'10)05 | % BYéé‘ﬁVéﬂFl @ResspARd, a cake

m xture conprisi gdaa 1igqaBUhreNrabov8Ped AMP and one of the enzyrrat iC

15 A series of enzymatic extracts are then
prepared from the cake described above. For that, the
latter is resuspended (10% weight/volume) in several
. buffered media having a pH of between 4 and 9, they are
mixed for 2 h and i:hey are centrifuged at 20,000 g for

20 30 min at 4°C, and then the supernatants aré recovered.

Likewise, a first series of enzymatic extracts
of the liquid described above is prepared by diluting
from 2 to 20 fold, with one of the above buffer

solutions having a pR of 5. _

25 The adenosine monophosphate deaminase activity
of each of these extracts is then tested by measuring
the release of ammonium hydroxide with the Nessler
reagent, according to the method described by
E.A. Bruns et al. (The analytical chemistry of nitrogen

30 and its compounds, 51, Wiley-Interscience, New York,
1970). In a conventional manner, a mixture comprising a
solution of 100 mM AMP and one of the enzymatic
extracts of the cake (400 pl/100 pl) or one of the
enzymatic extracts of the liquid (480 pl/20 pl) is thus

35 incubated at 37°C for 10 min, then the reaction is
stopped by adding 500 pl of a solution at 0.5N H2804.
5 ml of distilled water and 1 ml of Nessler reagent are
then added to the mixture, and the optical density is
then measured at 430 nm. The . quantity of ammonium



extracts of the cake (400 [err]l/100 [err]l) or one of the enzymati c
extracts of the liquid (480 [err]1/20 [err]l) is thus 35 incubated at
37ferr]C for 10 mn, then the reaction |s st opped by addi ng 500
[err]] of a solution at 0.5N Herr SQerr]' = 5 m of distilled water and
1 m of Nessler hydramider produ nisddealcwlated niwkth e thendaide @bt ixcal
density is (O BERSLERd dlrv30 es%%l\-/{mgﬁ?ﬁuaﬁhhkié fhe WEEY) \UBndi-

-9- hydr oxi de produced is cal cul at he ali cal i bration
curve establ i shekt PR With kngwn QaRgentrationg of vMP‘kﬁ’é‘WPltrate-

goncent rati ons of amoniTke ru,%emm %ctivity ofThaeoabam?ﬁuget i¢ ayound he
eam nase i s_aro 5 an an ate rature o t ~00

These twg v Ligg% ﬁ’gg ﬁderﬁq fE3 gﬁﬁi’@r@)‘? 'ég 89 ak%r?flfe
froma koji cul tewe, wdlbuesns ddwscddentical to dﬂmnmasadxié:iﬂ:eihmliyestal y

diff t f t H d C

B: ocﬁtra%nca (Ca)t Bi op%%?écsagls %ct% a, lz%ﬁg qgggéé]ﬁ’f%%%msn&%%o?g&yeafh
therefore sW@Q%t%mmadﬂ-ﬂmn@b tof fheonerder of
its origin in thegkpj énd 40°C (YoshihbNat!¥i.,t baoéaaﬁaeasuofmmg@a@ or

f th - d h
?extpr 2ssed Phqmﬁ%eéléllg; S&ﬁﬁﬁnlrra&)gﬂuﬁﬁcx?‘f%y%ai%ﬁ'é%ﬂ{ . Thfyér therefoFeper

g of enzyme prepnigiests endtatﬁm deaﬂWeemivirwnéfl ghéenowbindh has

very simlar to Ihose servqu :P{ a deam nase froma traditional koji

culture. Table 58 %’éﬁ'%w BNt ne  biochenical 20 properties of this

deam nase, determ ned byFinsllyt htle deaminasge i nfcdhercake wixt hofhddhe of

the deam nase- Trﬂ%udi t %.{t&u' tgur emmhﬁ&serggwtgéepafﬁé he RO M
al

descri bed above so_I n conparisgn Wlt those 0
deani nase. 2§ (expressed in micromole of ammonium hydroxide produced

per min and per g of enzyme preparation) and a Km
(expreassed in millimole) which is very similar to those
observed for a deaminase from '_a traditional koji
culture. Table 1 below presents the biochemical

20 properties of this deaminase, determined by the method
above, in comparison with those of the deaminase from
the koji culture which served to prepare the moromi
described above, and also in comparison with those of a
yeast deaminase.

25
Table 1
Source of the adenosine | Optimum | Optimum Km Vmax
monophosphate deaminase | pH temperature | (mM) | (umol/min/g)
| (°c)

Koji .| 5-6 60 1.47 | 7.94
Liquid pressed from the | 5-6 60 1.58 {'0.69
moromi

| Cake from the moromi 5-6 60 1.72 }1.02
Yeast (Yoshino, 1979) 6.5-7.5 | 40 0.02 | 350-500

All these results therefore clearly indicate
30 that the deaminase activity of the moromi and of its
fractions has its origin in ‘the koji, which is
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that the deam nase activity of the norom and of its fractions has it
originin the koji, whichis - 10 -
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A portion of this moromi is then pressed by a
traditional hydraulic filter press. A cake is thus
obtained comprising 65% of dry matter of which 12% is

‘in the form of salts, and a liquid comprising 30% of
‘dry matter of which 50% is in the form of salts and 3%

is capable of sedimenting.

A portion of the liquid is then allowed to
stand for 3 days, and is then clarified through a
filter. A clarified liquid is thus obtained comprising
29% of dry matter, and sediments --_q_ri the filter com-
p:éis:l.ng 50% of dry matter.

Next, several mixtures are prepared comprising
a quantity of commercially available powdered yeast
containing 2% AMP by weight of dry matter and about 20%
of salts by weight of dry matter (Biospringer EXL2003,
France), another quantity of water, and yet another
quantity of moromi, or of cake, or of pressed liquid,
or of clarified liquid or of sediment, depending on the
tests. To do this, the powdered yeast extract is first
mixed with water, it is supplemented with moromi or one
of its fractions, then the whole mixture is allowed to
react, with stirring, for a time and at a temperature
sufficient to observe conversion of the AMP of the
extract to IMP. Next, after deamination, the deaminases
are inactivated by heating each mixture at 95°C for 20
min, then they are filtered, where appropriate, if they
comprise residues of cake or of sediment.

F:l.na.lly, each - inactivated mixture is dried
under vacuum in a traditional manner, or even, where

————



I s capabl e of sedi-nenting. A portion of the liquid is then

al l.owed to stand for 3 days, and is then clarified through a
filter. Aclarified liquid is thus obtained conprising 20 29% of dry
matter, and sedinents on the filter com ~ 11pTi_sing 50% of dry matter.
Next, several niapprepriatepr fpdtetedonhen nits AMR audnIMPy agntent is

comercially avaj e L Dj Y ei ght of
dry matter and a %ﬁtbhgsgﬁg E%? §§?§§%?gmg§gﬁ@g§8g?§ﬂin§rﬁ g?ﬁ %/ieospri nger
EXL2003, France), ardealysimarnft\the nicdeotidesyelsarpereprmed by
quantity of norofeang’ o¥f &akEghOpePEoRnaneed dhibihdbograpiic Obysitan féed

| iquid or of sedipnent depend% on thzﬁ# tests. Tq do this, the ﬁjﬁwg&red
yeast extract®isther¥ptegs HRLG tyne, (milliprpre; s Switzex d ¢ om
or one hof iteif:ha@.?:j Glitontdtdt t:guejwahf WISPUIrFLOBS, adwiahe?l:ybp Waters
react, with stir g or a_bLinme. .an ate ratyre S C t Lo
observe conversi %#180?"?33 ﬂ‘é Hf'tﬁhg Wategft ?@ t at“}%i a,dla%‘fée]rcén
deani nati on, thetuedbenasThel3Separatioacpifyihed nncleckiidey det penSoxmed at
95[err]C for 20 ) té% A € T ¢ reEfgpr h At 814 hey
conpri se resi duegtofg%a e or o# seci'laé'rﬁe\ntd.!J ch "R | nal ?{I)‘?éeaﬁmﬂné

i nacti vat ed 3 xt 4Pe PucheredSwitzgrdand)ac Fha ipckile sphapsnfonsints ob,

even, where two eluedfBEORr 20! 8M Boleies dfatidvhyldhidigl (d41-Eeéreé ent

NG B R T e —_—
chromat ogr aphi c §9%t éw/v] &cetimiveiles (sBLGeufpB)(millipore, Swtzerland)
bunperand wi th & Vaters CHb AMRAEGF Yo Thel ddefredh, " a0l ge enél0
separation &5 t heluesteet puesprefpdtesedegn a Nylaflo membrane (Gelman;
U.S.) with a porosity of 0.22 um. The chromatography is
performed at a speed of 1 ml/min by a £first elution
phase of 10 min duration with 100% of solvent A, then a
second phase of 40 min where the proportion of solvent
20 B increases to 15%, and finally a third phase of 10 min
with 100% of solvent B. A measurement of the content of
nucleotides is performed by absorption spectrophoto-
metry at 254 nm. The quantification of the absorption
peaks involves reference solutions containing known
25 quantities of nucl_eoi:ides. The identity of the peaks is
confirmed by co-eluting reference nucleotides with
samples to be measured (so-called spiking technique)
and by controlling the absorption spectra cbrresponding
to the _ different peaks obtained, with the aid of an
30 HP8452A type spectrophotometer (Hewlett-Packard).

The results and the deamination conditions for .
each example are illustrated in Table 2 below. The
powdered yeast extract initially contains 97% of dry
matter, 2% of AMP and 0% of IMP. '
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4 20 Pressed 60 4h

liquid: 20

50°C; 0.19;

1.23

10

15

20 Pressed 50
liquid: 30
Clarified
liquid: 30

Sediments: 1

50°C; 4h 0.2;
1.30
0.3;
1.20
0.15;

1.7

20 55 50°C; 4h

20 79 54°C; 4h

20 Sediments: 10 70 54°C; 4h 0.1;

1.83

Examples 9 to 11

In these examples, the same moromi and the same
moromi fractions as those described in Examples 1 to 8
On the other hand,
powdered yeast extract comprising less than 3% of salt
is used (Biospringer, EXL2000 without salt, France).

The conversion of the lysate AMP or IMP

are used. a commercially available

is then
performed according to the process of the
To do this, a water/powdered yeast
mixture is supplemented with a quantity of pressed
liquid or of clarified liquid or of sediment, according
to the examples. Then each mixture is ‘treated as
described in Examples 1 to 8.

Table 3 below illustrates the results and the

present

invention. extract



% fraction - powder ed yeast
%, -extract 1 20 Morom: 35
5 52[err]C 3h  AWP 0. 16;

1.60 2 20 Cake: 1 -783 - 54[ err]C, 4h  AWP 0. 30;
1.71 3deamipgtioBakeonditions £or) eacBs|axanide4h TheAVinbtdal
1.80 4dpowdeted yd£SEC cifprised’ [ £§ LE Akp ANE d% 13¢
uid: 20 P ® f) Igl\/’lgtf.agg ¢ * 5s %0 e Pressed 50
err]C, 4h AVEMB-2; liquid: 30 | MP

i g
[

.30 6 20 Clarified 55 50[err]C 4h AMP 0. 3;
q

I qui d: 30 .20 7 20 Sedinents: 1 79 54[err] G
4h " AWP 0.15:3 kb1 3 | INP 1.7
8

20 Sedinments: 10 70 54[err]C, 4h  AWP 0. 1;
| MP 1.83 FXanpl Es.J Lo |11 5 I TN LNESE exangl €s ﬁiﬂsam&

moronmi and the $af® | Y¥MForri MPER Bhs h¥t9Fos PeABRAELRR Méll‘:'? o8
to 8 are us¢camp@al eierastiier maecipi a cpmier ci atdndiavans bl ethe £ipshder pd

yeast extract conpris ngyesy t o6 of palt is used (|B]

EXL2000 wi t hout |sal t, | Fr aylnce)l h%'lc 5 The}conversi on #’gﬁﬁ'e ?%“t
AMP or I MP is then perfodmed a®ording to the process df t hextraggent
invention. To dp this} a watdr/powdered ypast ektract M Xt ur eqe)s
suppl-ement ed w {tagpamtTty pressed Oy d—or—of—ciar T ed—Tur
or of sedinent, |ackorHi n§%15 ’FG"!%e exarqi‘l“es 54E€n “bacl‘?“’n?o&‘tire i s

treated -as descr bed in |[gagd:cg01 tP Te! ¢.58 bel ow
il lustrates the relsow 3 %10 e

Clarified 40 50°C; 4h AMP 0.01;
liquid: 40 IMP 0.52
11 40 Sediment: 5 55 50°C; 4h AMP 0.33;

IMP 0.37

_ As can be seén in the above table, a salt-free

yeast extract makes it possible to increase, in the

10 present process, the respective proportions of yeast

powder and of moromi fraction, without however inter-
fering with the rate of conversion of the AMP to IMP.

Examplés 12 to 14

15 _ -In Examples 12 and 13, the deaminases contained
in the cake described in Examples 2 and 3 are extrac-
ted. For that, 1l part of cake is mixed with 5 parts of
water at 50°C. In the case of Example 13, 0.1% of
Viscosyme® is added to the water/cake mixture, it is

20 stirred at 50°C for 2 h, then it is filtered so as to
remove the insoluble residues. The f:lli:rate. of the two
Examples 12 and 13 is then added to the same yeast
lysate as that described in Examples 1 to 8, then each
mixture is then treated as described in these examples.

25 In Example 14, the filtrate of Example 13 is
concentrated by evaporation under vacuum until 80% of
the water is removed. Then, in order to perform the
conversion _o:E the AMP to IMP according to the
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- 13 - deam nation conditions for each exanpl e.
yeast extract conprises 1% of AMP and 0% of I MP.
Yeast Morom or \Water Deamination Nucl ;fgt ides in anpl e extract

nmor omi (% , conditions t he final 9 fractiaon
powder ed yeast invention, the concepirated extract is diluted,iim,can

9 40 Pressgfiount 0£026. 6505££E§Cin4h23wpﬁr¥b of water,
liquid: 40 | MP 0.58 Clarified
50[err] C. 4h Al\/Piﬁ.GSLWith the yeast extna Id&scﬂbed in Examples 9 ?‘R/P

The initial powder ed
5 Table 3 Ex-

:Lt :.s

0.52 11 20 unSed neloé  cbndifSons Wesewib@d 4n AW Gale below,
I MP 0.37 xé%r%arlléjqi et hddbdd'Ca é‘bBFEc g!:ezoanﬁ t-{d&E 1t
yeast ext ract I’TB.kGS possi b O I nNnCcrease, resen process,

the respective pﬂ-epdﬂ:tilednsmﬁeweemuum untidica yeass nmdm 8 sobtained

wi thout however Lglghich thfae&bﬂﬂeﬂ’tt Bt Hﬁciébﬁi&EsCQBVaE%h%iafedt he AWP to
I MP. Exanples 12 to 12 and 13

deani nases cont ai ned TP-hJ-Phé c‘hﬂsﬂﬁeﬂ-éﬂ-#ﬁé‘&"“ﬂ‘%l ES‘El’a'hd a3“3ar'éhe

extrac- t ed. deamihRéionlcpadli t@bnealkori &a&hxﬁﬁah?lb 5 parts of,
wat er at 50[f6r]C In the case of Exanmple 13, 0.1%

Table 4
Example| Yeast Agqueous extract Deamination Nucleotides in
- extract of the cake conditions the final
(%) (%) powdered yeast
extract
{%)
12 20 Without AMP 0.07;
Viscosyme® 54°C; 4h IMP 1.80
80
13 20 | with Viscosyme® AMP 0.1
g0 54°C; 4h | IMP 1.86
14 50 concentrated AMP 0.53;
extract 54°C; 4h IMP 0.9
50




Vi scosyne is added-to the water/cake m xture, it is 20 stirred at '50[err]C

for 2 h, then it is filtered so-as to renove the insol ubl e residues.
The filtrate of the two Exanpl es 12 and s then added to the sane
yeast | ysate as that described in Exanples 1 to 8, then each

mxture is then tH@#M& as described in these exanpl es. 25 In
Exgrrpl e 14, the f: | trat ef of Exanple 13 is concentrated by evaporation
under vacuum until 80% o t he ter .is remwved.. The in o ;
performthe domver si FFiess e IA% (89 I\/Ip""g’%‘él %&‘i"ﬁ’g ?g t-%e #i8voliding
- 14 - i nventagent,t heo culsielt aayedsexlymaite sialimixed| withnmoromimeFnt

f 26.6 i 3t b s ot P
it ract Gesor Fouck MOEL FolbnIghe” okl i, pclif A it e8c sy

extract descr er e condi tions gescri bed in

the table bel ow, @& 3Ihe7MGiin coxdex hex ¢eBYert theshMP,oE B FEALE Hhen
It Is dried r vacuumuntil a yeast powder is obtained I n which
t he content of nucleotides is determ ned. . Table 4 bel,o
i|lustrates the rdsults BEPIORS acoprding:itoh CHAIMtidns s the

exanmple. 10 TRpdfrd is a Brumpensianst ofA\qlndrolysedciyeadiai ot i @n

Nucl eoti des | - extract he cake condi tions the final
(% (%‘LB powdered yeas@ exrbzgi 2t ed yeast
extract 32 ZProcess \Wadending to Claim 1, sy (whigh the

Viscosyme[err]  yoodfCifhbtetRompriBel £ least 0.5% of AMP by weight
of dry matter. : : _
4. Process according to Claim 1, in which the
15 yeast lysate comprises less than 10% of salts by weight
of dry matter. '
5. Process according to Claim 1, in which the
moromi fraction is included, alone or in combination,
in the grouﬁ formed by the cake derived from the.
20 moromi, the liquid derived from the moromi, this liquid
‘ clarified, the sediment from this 1iquid and an aqueous
extract of the cake.
6. Process according to Claim 5, in which, in
order to prepare the aqueous extract, 0.5-10 parts of
25 water are mixed with 1 part of cake, the viscosity of
thé water/cake mixture is reduced, where appropriate,
" by carbohydrases, it is filtered and a filtrate is
recovered.
7. Process according to Claim 5, in which 1-30% of
30 cake or of sediments, 10-50% of moromi, or 5-50% of
’ liquid derived from the moromi is mixed with a sus-
pension comprising 5-50% of hydrolysed yeasts by weight
of dry matter. :
8.  Process according to Claim 5, in which 50-90%
35 of an aqueous extract of cake or of sediments is mixed
with a powdered yeast extract.
9. Process according to Claim 1, in which the
mixture is allowed to react for 10 min at 6 h, then it
is thermally inactivated.
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13 20 with Viscosyne[err] AWP 0.1
80 54[err] C, 4h IMP 1. 86 14 50 concentrated
AVP 0. 53, extract_ 1 -54[err]C, 4h IMP 0.9
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Plavouring  Sdent. tBTAAPER AgeotPifds s RHE Fon iR ($hLch pile
nmorom fracti onj.nandivheem mixteresial doded.t 0 react at 30-70[err]Cin
order to convert the AMP of the lysate to | MP. 2. Process

accor d| ng to Gl—ar—m—l—~l—ﬂ—wn—<:—h—t he | ysate i s a suspensi on of

hydr ol ysed yeasts_or wder ed yeast extract. 3. Process
according to G\lﬂ’!mul"“l H m t he yeast 1lysate conprises at | east

0. 5% of AMP by matter. 4, Process according to
Claim1, 1in which the 15 yeast lysate conprises less than 10% of salts by
wei ght of dry matter. 5. Process according to Claim1, in

whi ch the nmorom fraction is included, alone or in conbination, in
the group fornmed by the cake derived fromthe 20 noronmi, the liquid derived
fromthe nmorom, this liquid clarified, the sedinment fromthis liquid
and an aqueous extract of the cake. 6. Process according to
Caimb5, 1in which, -in '
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order to prepare the aqueous extract, 0.5-10 parts of 25 water are m xed

with 1 part of cake, the viscosity of the water/cake m xture is
reduced, where appropriate, by carbohydrases, it is filtered and a
filtrate is recovered. 7. Process according to Claimb5, in

whi ch 1-30% of 30 cake or of sedinents, 10-50% of nmorom, or 5-50% of
liquid derived fromthe ropl is_mxed,wth_a_sus- .pensi conpri sing
5- 50% of hydrolyéﬁﬂcﬁﬁgs?grbghﬁePﬁﬂgucg1°Bf°8r? #gPFEPFlgg ﬁggﬂt Process

according to Claimb5, in which 50-90% 35 of an aqueous extract of cake or

of sedinments is ﬂ%é?gact- wi th a powdered yeast extract. 9. Process
according to darmIy - Inwhichthe. . ~mxture is allowed to react for 10
mnat 6 h, then it is thermally inactivated.

-16- 10, Process accopdphRggh? Ebei Mie pPodibelohheoEnagt i FRaPSuFringure
|s.dr|ed. agent, in which a yeast lysate is mixed with moromi or
a moromi fraction, and the mixture is allowed to react
at 30-70°C in order to convert the AMP of the lysate to

IMP.



