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Process for the production of a conposition containing
5'-ri bonucl eoti des and conpositions thereof Field of
WO b@sioenrent i on The present invention rel ates tBCHEP2005/000120
process to produce a conposition containing
5'-ribonucl eotides. The invention further relates to a
conpositions containing 5 - ribonucleotides and to the
use of said conpositions in food or feed. Background
of the invention Autolytic yeast extracts are
concentrates of the soluble materials obtained from
yeast after disruption of the cells and digestion
(lysis) of the polyneric yeast material. The active

Peotels s O7 IHESrddeictia A ai donipusitien cuianiihg 5’ €i®bhucleotides and
di sruption contribute to the lysis. These types of

yeast extract are ri cRompositians there® and general |y do
not conprise 5 -ribonucl eotides because during the
autol ytic process the native RNA is deconposed or

nodi fied in a form whirgdid iof thinvdafibadabl e into

5' -ribonucl eotides. They are used in the food i ndustry
as basic taste providers. The am no acids present in

t he 'M%aﬁttesgﬁfttlﬁ?&{tloﬁqgla%sﬁ% bloRBsd ¥PsroBlEd Bkoh'\%%ﬁlﬁoﬁ @ontaining
the food. Hydrolytic yeast extracts, on the other

5 fihpaucleptideg oidentmventian drrthateralaiPabioe amgp@ppEians containing 5
riRRLAL BRI dHATL YRR Sie & daRf cathdsiidnk Ao8l of hRdcel | s,

di gestion (lysis) and addition of proteases and/or

pepti dases and especially nucl eases to the yeast

suspensi on during |B/§&!%roJmo-ﬂﬁ{eimeeMﬁﬂ§t enzynes are
i nactivated prior to HIS ring this process,
5'- ribonucl eoti des of guanine (5'-guani ne nono

(5
phosHHaYES Veast@wBRts e EPNCRgalas eiche SRIHE BRISSRIeaksained from
ye%st‘ V) dlsr“u)éh&? bPehel éells%oﬁbé‘ﬁloﬂq%lsP Bpﬂ'@ﬁélﬂne@c yg\é? dmaterial.

nd adenine (5' - adeni ne nopno hat e;

Tffeoa%a yeaﬁwzaa@ﬁypieaswe'aﬁhﬁm'wg aﬁaa@%l' %'larueoh@) contribute to the

Iyé’& XltHérs@typrés o‘f"\ﬁaétseﬁréé‘trb?ré FeARHamMotachls- drﬂ%@n@%ll?‘éﬁ%ot comprise
phosphat e - . The hydrol ytic yeast extrac

5 TS@PHM%‘%PO!?? tteﬁa@sq@wwdhareéﬂq'ﬂ@r@%% the pRtiye;RNA is decomposed

or%o&’f@@WQfW WHES, is PoP8EIrBlAD e litt6 5 tiPorictdtifie2 Mthey are used in
Oten yeast extracts_are also rich in pono

the ém%mdgﬁw arkbeC ARPrOvisiers. (Bl amineypids AIESRBLININE veast extract

ad@r@wu.ﬁ&f TybE%Ircﬁm}ta@:\@i!éarth@rth;@uncI ng properties. They are
capab enhanci ng t he savour% g del i ci ous taste

P idrabc PAEs STt LGN, thenpleeh HBRGFRoFPTICEN IS ' Hag soluble

mariaRBtahes fronDyedétBftér H@pliore ¥t hacdesis rdug‘éhtnbﬂ éySIs) and addition
5'-ri bonucl eotides and, optiopally, ri

Ofﬁﬁtﬁﬁﬁﬁ %’?ﬂ!%pef%'d%%‘i?p@ %%?GE'@EY NHEFSTa E"ea\f?@s? %?@6{]?‘0“ during
Iy§§aﬁ{€hh£t% Jleé{@laé‘tzyﬁhé% lafS inSictiviagdt] |brl’br5o tHel Ip€8) @drm@tthlﬁ?ﬁocess 5'-
up roduced. usin train %
QB0 SRS o bguaRie ingfio bRfsetet GheoiP) | H@C&é racil mono
pHoRPh&Rt 5-UMP), cytosine (5'-cytosine mono phosphate; 5-CMP) and adenine (5'-
adenine mono phosphate; 5'-AMP) are formed. When adenylic deaminase is added to

the mixture, 5-AMP is transformed into 5'-inosine mono phosphate (5-IMP). The
hydrolytic yeast extracts obtained by this method are therefore rich in 5'-ribonucleotides,
especially rich in 5'-GMP and 5'-IMP. Often yeast extracts are also rich in mono sodium
glutamate (MSG). 5-IMP, 5-GMP and MSG are known for their flavour enhancing
properties. They are capable of enhancing the savoury and delicious taste in certain
types of food. This phenomenon is described as ‘mouthfeel’ or umami.
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A di sadvantage of this type of taste enhancing
hydrol ytic yeast extracts is that, due to the presence
w@booans11e4 aci ds and short peptides and of ot hePGT/ERPHS$/000120
conmponents, they are not very suitable for
appl i cations which require cleanliness of taste. US
Pat ent No. 4, 303,680 describes the production of a
yeast extract containing 5 -ribonucl eotides using an
autol ytic process under conditions at which the
I ntyazebkid A ridiND 5 Sib8AldlediRids! AHd, YoGEYPREEH 88, are usually
remai ns bound to the autlysed cel I's. The protein
addegie epHPspFayoRs. raemm%de%nﬁjav%wze@éowﬁgw i gopept i des

andy et RQrads den i e nBN"Pudle%tﬁ!é%)’%t lllﬁ% |ophtd E?d’b%fcgﬂ MRthg yeast
into 5 -ribonucl eoti des on%ater t he RNA been

strajing V@ﬁs@@h RANAsesintant @nd/er Byrpattial gxtrastion efithecell sopienkreans
of & Jhealard g\'ﬁ f‘ﬁl&t typdok kl’astt@'&hﬁﬁ&lh@%y&&ﬁé%a%éit%is is that,
i s obtained |1 C iSrichin amno acid
dueoiojthp peesencreef amito acie and shpomeartides a%ot@hw@n@@ﬁm@@ponenm
the%%q{&lvél?/ s'uttgbng%r%gnaauhaywn&h r‘éas.r@aneémmées of tdshese

conponents hi's yeast extract
boud$ IPatent |N@e4 IBAB[ydasgdhas e eredpetionorf am@ast Susiract gpntaining

5'- r%@ﬂ@clécﬂﬁgs @Qiﬂib'%aédtel fic ‘oécéé’é tu'ﬂ@ér Qérﬁﬁ}%Yl@rHt e jE\he |hﬁ' cellular

e yeast ext ses a relativel Yy | ow anount

RNB is pmlb@ﬁweﬂse@@qmsemn@ ireainsdiounféo fecaplysadhealiat chm protein
con'te°11tt&f {?1reo¥élf§,els""hf;’cfreﬁ/gé'd3 if QﬁlgBBSptRfe@dHﬁa 'é?ﬁ\ fac.ﬁ"ds The RNA is

n‘gOSI tion contaln g -ribonucl eoti d ichis
enzygadenlly iraasioongd ingo 6f~rll@pwﬂ@p§de@9ﬂw§ﬁ%@r BNA hasebeen released

in ﬂggﬁsfl‘oliﬁ He %B@bélﬁ%ﬁ%@hbﬁ% Ala h@é%StFea%rﬁe(ﬁtMIWtrPfhlss method a
ri bonucl eoti des and erein said conposition is clean
yeash extigeteis Phtéi"pﬁdod\é&@ iiSs f@ér)m s@rﬁﬁﬂpeaﬁﬁ% O“QOPGPt'deS and other
con‘?&ﬁ{en%f IflécéérM@ny@Pﬂeé haingf, %&@&"@ﬁ& Gjitaming. PeYpresence of these
tractive. Another object of resent invention is

comrapqsn@vmd@r@owpaﬁ tyieasis exeast af rh%@ o-like; BEA Itage| wiish is not

deéﬂ‘abl@ ihhenb Ry %&étﬂﬁ@dACmﬂrlﬁ?toﬁ%doﬁbhtﬁge 38 ¢hat the yeast extract
r|S|n? an anpunt of 5'-ribonucl eoti based

CO%@'&Pﬁl‘%r@'ﬁ slY low gpeient 9f §-rientisieoifes - he conpositi on, of

at Ag %Ejtectlo'?%é\’/p\’éséﬂfjlnl/é}ﬁ§nt|§QB peSieeVh WrodRsé %rtthérproductlon of a
obj ect ‘of present invention is to provide the use

corpposities c‘-‘@ﬁf?dﬁngl 8ndbaaucienidashy Bhidhors |bﬁs?%08n autolysis of a

m@@d’r@éﬁ%ﬁm%gmflﬁﬁ%on%sﬁibhbetdﬁl%@rd:d?ﬁ;br%as Qit 1688 15% wiw of 5-
invention In a first aspect the present invention

ribqsiugipPEdes andmbierain selsl pRTBRRRIEOM it 61938 SNt 1AEIR- dbRt RIPAESRyiS very

simple Ahd efiEiRefivetftl HRMISleSIdHEMRLciaNOIRE bttfttide. Another object of
m croorgani smto autolysis under conditions at whi

ch
thegRIBER HRYCRNOT & 10 BIPVIORCORIRSHISHS; RETAINING 5-gppRuclestides with the

absRGhasRREE ché\h@teﬁshcsrdna%mgrﬁmg sleamdnft Gits’ %bﬁurblébtldes based
substantial part of remaj Nns associ ate

on spdumghloriga flee drupaiteinof thy campestiei g at frash %"éwy/gfaan@' less than
55%0waP! hOfurthEtiohjeTERABE | BRsahd inveaasteis ng Mﬁﬁlde the use of the

compositions of the inventions in food, beverages and feed.

Detailed description of the invention

In a first aspect the present invention provides a process to produce a

composition containing 5’-ribonucleotides comprising:
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RNA- containing cell wall fraction; c) converting the
RNA in the recovered RNA-containing cell wall fraction
WO n40s8/087734 i bonucl eotides. Wth the term PCT/EP2005/000120

A'-ribonucleotides” it is herewith intended a mxture

of 5-Gw, 5 - Cw, 5 -UW and further 5'-AMP and/ or

5'-1MP, wherein said 5 -AMP nay be either partially or

conpl etely converted into 5 -1MP. The term

"5' -ri bonucl eoti de(s)" enconpasses the free

-ri Qf%e@:ﬁﬁé de nasro¥RiahisAS t aB@difsid NeHRePf con'dﬂuoh@%t which a

cont ex the” present | nvention autolysis of ,
ni cr oor gaubstantials adf 9inthe RAlAq rgpainesis \ﬁné@r@ rfiegradable into 5'-

degr adat i, 0k ofidd8 Qﬂ\d:ra@bllllﬁ&h Ge bl iSstaishiobark N the RNA remains
pol ynmeric mcrobial material is at least partially

ef f ect eclaS@yClat@ﬁlwl@ thacelwalhiragtioBi al enzynes rel eased

in th ééﬂh fthé&Tautdhpdatd ?d ! Mnd/ﬁiflmi@efﬂ% AV d th
di sr ug in @r;bcragbl aa ° Any rrn croor garl%?og/%rmg ©
can be U8 A—cagta!ramqm%wwaib‘tﬁca@n of RNA in the process of

the 'EX <8>tn'errﬁn BACRR '.ﬁ'the%eoJémaNAﬂe&ﬁtgmﬁr@awnml fggc%on into

preferte suc as those are suitablefor
and feedd'djpphicientidens. Pr eferred m croor gani sns are

tho\ﬁ/ﬂhttlli@ rﬁ%aser.tfdm%céb ééS.t@J h&'@wmnﬁeﬁgec%%qﬁtu?@gf 5-GMP, 5'-

t hat can Le saf “&F human
CMBoisUMBbt Roh foB'@(ftfev‘\ aoqd/Of @nw \ylﬂ?r@.lmsﬁaw PHAMPHNgh be either

pa@?gﬁ/@%ﬁﬁ@?& borﬁrert%ﬁ b aMENA content of typically

roduction of conpositions with a
hi g'ﬁW%’ﬁ?ﬂnr‘iﬁ r&xongcleotpqem)hg@qogmaisa@sstheMl{;emboa\ﬁcleotlde as well as
as fdpge of the process of the invention is that also
acterl ‘al or fungal strains with a relatively | ow RNA_
conindhe centaxtmd the prgsentinvantian puliolysiscafa pucroorganism is defined as

a %@QtMQH%e?réﬁgnf&rthé hﬁcfbrb%@%ﬁé L 6f the polymeric microbial

corrp05| tions contalni n(g "- ribonucl eofide
maiegak israt leashpatiely effesse k)bé@ttV@d”'aé'He msyaPiyfenzaerrgleased in the

me&iOR S (ﬁgnlélﬂ?d%%?lhg %Ed/%F GishuptindHRIMI@sbiaf ceﬂlrv@efller red

m Ccroorgani sns I n | anent ous fungl such
Tr Ammwgmsm@rt@ luqeésas nferal sonie’ of YA éﬂ;the process of the

mve?‘ﬁ‘i@ﬁ h@é&&’a‘? %ﬁd fifhday KRB BMERSma Ntie ERETEinR, s ak rlﬁose which are
| ongi ng t he genus Sacchar%%ces in particul ar

Sultableofﬁg ﬂ‘c?fgi %ﬂ qu\?é' %RP@E@@@S Jaetas Wj%%%rgé‘&s@\ﬁ fiexlfoge &hat have

the”Q@&s%ﬁB&hb%od@‘ﬁH"aﬁ& tRht SaH %bkﬁehﬁ%\bﬁl’éoﬂhn food for human
m croorgani Sns are |lactic acid bacterja

consHplen cBagteral iefUppalr St Mits A (g RNA t%@fgem St ittppn RNA
contté}ﬁ of @F%QW SN5TRYndMEe PHeGReHURRorPNF dmpositioha With a hl%h amount of 5'-

fermentation process known in the art. The nicr
rnbww@lﬁa@?smﬁ\nﬁéercaw&*ﬂa?taswfpth? oSS 0§ fh%é”‘(%‘“?’hés that also

bad¥erf SR FuraPsisSs witka rekavaN RVPRNACIntehtUGR bd 0s&d. These strains
can be advantageously used for the preparation of compositions containing a higher 5'-
ribonucleotide content than would be expected on basis of the RNA content of the
starting strain. »

Examples of preferred microorganisms include filamentous fungi such as
Trichoderma or Aspergillus, and yeasts such as Saccharomyces, Kluyveromyces and
Candida. Strains belonging to the genus Saccharomyces, in particular belonging to the
species Saccharomyces cerevisiae are most preferred.

Examples of suitable bacterial microorganisms are lactic acid bacteria, e.g.

Lactobacillus.
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filtration. For exanple, creamyeast (baker's yeast

whi ch has been concentrated to 15- 27% w w) nay be
was@doepti onal |y fernmentati on broths conpri si POI/EP2005/000120

Brewer's yeast or residue ygast derived from breweries

(spent Brewer's yeast) may be used. The present

i nvention provides a process which is especially

suitable for large scal e production of conpositions

contai ning 5'-ribonucleotides. Large scale nmeans that

f er‘%@ﬁw%ﬁécﬁ’g RSEd A 1B Brd s Bf Wlﬁ%rﬁlo‘ﬁfmé‘y b phdlied by any

ytlc process Is initiated by damagi ng

suitalpiel/ fﬂrmpahatlotal wryceﬂSskwn i@ heeari cHbinaicrabigl| biggiass . may be
conf LR BFLAS IPIE BRECACpLa g 1B PrdPioary pgRRhugation or
filtratiomager examime, qeamivadsty(bakesisuypast waichi kasopred cansentrated to 15-

0 | G ' |
23SV S A58l b ek e RSP et
residne vb@tdetlved\mom arewssies (sneat Beswes’s) ieasl) deay be used.

homﬂ%epllé@ﬁt W/‘ r{n%ﬁ OUESa ﬁcetsg'v?hlgﬁl |§8§§%c1éﬂ§estﬂ5ble for large

essure ent sers 1 s
scaieomvgecrtuosaqﬁcmmppelbm cantaining b’ %lh@nwzj%otmeﬁq hgrowi achle means that
s, or the use of
ferrR&{tL qq'l lggerfgrnge‘rd alﬁ fi’é}ﬁ](eg{b‘?é 8f m%*@t&é&bﬁ)ﬁq Cheni cal
t r eBharantolytic nberss rsheltlat@d it degaging anﬁ/@lnpaéw%'o@hsmng the

mlcPc{bléT%Eﬁ3 walld Faed A ﬁ‘lgq,relléj SFee[%%’g ysopc—ﬂ%%@dﬁaét Iééﬁ%wéﬁhe cell

I'ess preferred because
concmrgnamﬁed mOrmwoeﬂﬁm@ageaamdjomwaw iarupt |tfse mierabial cell walls,

thegwgﬁéﬂafe%éﬁg&eotl .Eglryrrgfe Rihig IP/yr P&QH&{IQQ% rfbeﬁeﬁms known to

bonuc amagi ng
thogeaskilieal Ihj«healariruptl ng the mcrobial cell wall |s done

enzy edr gt%ll %% ag\ﬁsulﬁau@e h@ﬁﬂbgémgﬁ"ﬁr{ @chﬂﬁué?%tﬁhi@cﬁﬁﬁose use

can eved and because this net
of bigheréssurs r@mqgabus@rsus pessipledOten hpgedsepigation trofsicyles may

mclﬁ{j@mm r\ﬁﬂ?%@ﬁlbﬁgseyj‘%ap& RS §1bKS HeBbb ULASRS use of a milling
gl u es

canases, hem cel [Ul ases, chitlnases, proteases
apparaitefe.perbeéatbvdls. Preferably protease is used, nore

pfe&ﬁérﬁi%w 1@ té’t'ﬁ(ﬁé@e itfe Upgd. fTQatscomént 'é?\@l%ruéﬁéj or more

tornitiate t autol ytic process are dependent on the

surfagipetso pr @lﬁteyg@tsu Sehemiprl teeatmpalscfs legs deeferraf megause they may
lea negﬁarﬁéﬂ'é Zg‘?gddtlgntd?QR@Atesp@@QW AHen LRSI %’Qﬂb&' QB consequent

to enZymati cal danage and/or disrupt the

formawu%inb@@qleo&iﬂﬁ aw ¥'tribepyelactisisi®d t o t hose appli ed
durp rIaB@ édﬁ@bﬁd/@? phAGITdEFASK A HeS Ficrdbiel cell wall is done

auto YSI'S O t he m croorgani smis at | east partla

enzyma@ealhfdbwua%ﬁ betiancaontel ff HeoBROgeSS FAPrberaby ihgetioved and

bedalsd Wit trhQRodid &dpeCRff Ew?dbié’ fo Q@W'drbﬁ 18/y@/ Sale. Several enzyme
di srupting them crobial Il wall wherein the

prepa@ipeal N Bp Heade like e‘fe«ﬂH'aEﬁ/ gluanasesy rheisgliases chitinases,

proteases and/or pectinases. Preferably protease is used, more preferably
endoprotease is used. The conditions used to initiate the autolytic process are
dependent on the type of enzyme used and can be easily determined by those skilled in
the art. Generally the conditions used to enzymatically damage and/or disrupt the
microbial cell wall will correspond to those applied during the autolysis of the
microorganism.

The autolysis of the microorganism is at least partially effected by active native

microbial enzymes released in solution after (partially) damaging and/or disrupting the
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damage and/or to disrupt the mcrobial cell wall may
contribute to the degradation of the mcrobial cells
wae@so677pol ymeric mcrobial material. In the pPODEB®O®00120
the invention the conditions.used in the autolytic
process are such that a sub&¥ant| al part of the RNA
remains in a formdegradable into 5 - ribonucl eoti des.
In this context, with "substantial part of the RNA" is
nmeant preferably at | east 50% nore preferably at
mlvﬁ%&g’lt ceqilov(%ll {R;Rgllemo f %ggrﬁeg# ké’ls ?II Fio?@ﬂefgr%@lyd tneI zgnq%s added to
daraa@mhrydlorcto@smﬁibe niderobiat célle@tmav smmtpahe pagnadeﬁon of the
A degradable into
m‘%&”?‘ %@% %o?dy &E@&@#%ﬁﬁé@é to 100% of the RNA
mayIrr egirocdss a the invedigr tebatringlitions gséx! in the autolytic process are

ot DORLE! SRS h? 8.4 BAERRIARLR B, sporpape o 5-

ribdracipotideat Irathisovatexdwitt Substantidl pad'of tHeb RINA| i oteathé prefgrably at

e o RironrEictay ak pegco Boinbel PERH AR fasflf s, e Rua

doehe@badebbl etol rdntaid’ fully fretactc Hardrig diess actoiytid pescess, but at least a

sui AR BF oS eDe. & P B By oRf Replteyg nfp Sribonucteoties.

Gedegtipdablte 100% of {heleiMumlagoteinw's imay €omsiddgradable into 5'-

robtitesc ST R id GoraE e el fedodR HER T bk g a snoua

be df 4 Hernprthste allowsn cemtarsion antoo bi-imnudéatodesidyca ntmltlabm enzyme.

-10 ri bon eqtide. unlt [ | yn tide
Pt the STREICARS 48 5 PhottlohBalre GhHiad) | Fe
pr odefosmodf RNA degredabmmtblﬁ—ribon@bleqtldes cmeprises ¢ligenucleotides
ut ol yt S re.su t ' . ,
et st MRS PefiE il fBbiefle KRG bUE st Befii@ inco 5-
ribdreleotitids may Icorﬁsnstoifiaomjxturee:onmmag mﬂac;trRNéeanmeligonucleotides or
e 0 nd.tp t [
polgﬁgg%eﬁeg fhé'rﬂ%o t %8&% qncg]r?t E)S(rtwtgﬁ {‘ Wﬁ'{el ﬁ%géent anentlon an
oligmutieotidet bamiridas 2-40 mibanucigoetisieewrdls] white d palynugdedfde comprises
. at ast 30% nost preferably at |east
moi%gp%nggnéoﬁéﬁ%/&ﬁ% L{ngSQO% of the RNA may remain
assobcihat prdcaastcbf thednvestion e torfditieosiused iMibe peitalyist prgeess are

| sucﬁ'lf tbonucmg’ tflg 5‘ Esnas sul%[t%he E?Pg Ig ?\'emﬁplrgn"lams as%ocuated with the

rocess |
celtlebll fracticasi.¢. HemlaatS| :osmge( tlmo@ama@ﬂd/@ﬂ aagllqu’@umhtg the cell walls or

r i
reBTEFRhEREL 3 ik sl i) bRl B oF nd Bt W hoary preferaby
at thagt 2691 mpbe pretesabledt least 32% aonost webr@lmfat d¢gast 40%. Generally up

A : in the

o RS WANRTA/ chilf SACUARS ARLADCAND Backtnthe
ri ba'hacloer@entage oarRNA,) whieh wengins rera efarayedegradge into 5'-

tad ki th‘éh @g%&&géé‘?so&éﬂ?%@r aLehd RRGERT 1005 et
”bé gn SO %ftgly de free d : ﬁs ag(g 0951 stween 2)
the W@Ight percentage of 5'-GMP (calculated as the disodium heptahydrate thereof and
based on sodium chloride free dry matter) measured in the autolysate after inactivation
of the enzymes participating in the autolysis and conversion of RNA into 5'-
ribonucleotides, and b) the weight percentage of GMP (calculated as the disodium
heptahydrate thereof and based on sodium chloride free dry matter) measured in the
starting material after complete alkaline hydrolysis of RNA. The weight percentage of

GMP (calculated as the disodium heptahydrate thereof and based on sodium chloride
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starting material after conplete al kaline hydrolysis
of RNA. The wei ght percentage of GWP (cal cul ated as

wo b@seswedi um hept ahydrat e thereof and based oPCEHER:005000120
chloride-Qfree dry matter) pgeasured in the starting
materi al after al kaline hydrolysis can be determ ned
fromthe correspondi ng wei ght percentage of free GW
(based on sodiumchloride free dry nmatter) by
multiplying the latter with a factor 1.47. The net hod

freel Or gdﬁta%m H\%a&n@d GARHEtst&Hin® mEddrial %ftbh%ll@ﬁh@'Wy%%lﬁsls can be

after basic hydrolysis is described
deteefsrmapﬂ feon thaiearrasnonding dgeé@tt@re%mtég%%éreﬁr@“ﬂﬁ’n%ﬁ?d &n sodium

chlélde% 9@” n%tt%ﬁ !gﬁdg\ﬁ/%@lﬁgoth@eieﬁfemvﬂﬁ hh@crrount, 'Prﬁe method to

i f necessary W t
detqmifp ﬂi’@oﬁnﬂq)l@’&tof 8rsMRen theputelysate ang ﬁ&ﬁ“@%g@ebbawbwolysm is

desér]%eldl iR Sxbptd £ 'Ifhre dnet-ﬁgéa uQ@d’ f‘c? Hét%gtﬁln‘éfthé hénddNof BOEEP can also

I NS assocl ate wal fraction is

be wdl hoedﬁtar@ww@er ampent (of ﬁoﬂﬂpbérMn Sa?M%éné@aMMP #fnecessary
Wlth%% H\ngﬂ@%r{sme'ﬂ%hﬁﬁh% kH@M'edPé%‘ﬁHc%@ Rille@%h the art.

aut oysate orlglnatlng roma i xed anpunt of startin% .
mat e percentage bf) theRNArmhieh renairsaspecigied dthpthe et wallraction

is d%ﬁﬁe(fz?g?né‘ Féi%?(ﬁie’dﬂz%ﬁwégn ?)ttﬂret éMGUH[aéfeRNﬂl in g-F]a"rﬁs R den wall

m ne ] nount inth cel
fractipmof pomutatsatenonidiatisg &iom ﬁleﬁﬁltant of §t&5@"§2:makﬁé@l ignd b) the

amGHRR ' NA in Théing BREER Akhe A2Athe Gftel Tarfdlint HISBArKAY dirial. The

ensure that "a substantial part of remains in a
method rtp disteradesthe pmpentsofr RN n!ﬁ‘ct"@oﬁ?'bé’é‘" affﬁﬂ’t'f"h@tnddn the starting
mattgﬂgsg eﬁ%érﬂ)gfjw% le §he RNA remai ns associated with

e ce ra t| on, will be generally dependent on
t heThe censtiiansrapplied iethe auidlysisclonenaUre® HRatex AUbRtantiak PRyt of the

RNAGLASHSNES mmtcggﬁa%aﬁlé'|J1tb%jrlb5nﬁéﬂe?0t@65 = tHé’trHa 'sﬂlSétantlal part of

process par anet e enper ature and
the tRNA remeinp easseriatad withithe, call weal ragtionr Wt"ebﬁae?a%ralhedependent on

the %g/ogFgaﬁ’ﬁﬁn‘l SsSMITRES: BEShifHAST ih Bé”e@!swsdéteﬁhﬁiﬁed by those skilled in

subsedquently determ ning the effect of such proce
the gerbynvandng eiocess paramgiase ke I pRALUR PESYOF RREANGT] ﬂﬂe fime period

at (WAl deghidabt Qer‘nﬁé@tﬁé réMPcFWCdWQE' famtAnRed Q:lurW@' ‘ébtolysns and

remai ns associated with the cell wall fraction.
subsgaysnly| dateriing |ﬂ’r1%teff9¢¥a%fe5%?h Qtﬂcﬁﬁ§£a§am%teﬁé} PBrtH%chOU”t of

RNﬂtw}ﬂclP?é%élﬁé”lr@% fBith 1RGSR a818 Bt 8dibdhtiBledtidear drid?eH ich remains
erature. For instance, the conditions applied in

aSSPﬁ'é eduwi] theice!l well &aetioRar onyces cerevisiae to ensure

thaf, gargetiist ﬁl%tﬁré‘ﬂ piRkt ofofutd 8isRBpdrRMMED St i) partit@aMpH range
degradabl e into - ribonucl eotides and that a

conaiped Wil aanaﬁﬁalaft%mpetrﬂ@r@m remai ns associated with

t hepGahdtaM@d, lthd EdtelitioR agpIRd SHGRe hl@lysishs Sﬁdchérohf}@es cerevisiae
first phase of the autolysis is between

to emmaire dhped Augplantial nagk ey B 5pRaINSPpCA é?rgb|d§g{qq@[>le into 5’
ribdriutRbtiGed A thafh sub&aatHl Qb SHiSthe RNA remains associated with the cell

wall fraction are such that the pH in the first phase of the autolysis is between 4.5-9
and/or the temperature is between 50-65°C. Preferably the first 8 hours of the autolysis,
more preferably the first 4 hours of the autolysis, are performed at a pH of 4.5-5.5 and at
a temperature of 57-65°C, or at a pH 5.5-9 and a temperature of 50-65°C.

The conditions to be kept after the first phase of the autolysis are less critical.

After the first phase the pH is generally kept between 4 and 10 and the temperature is
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nore preferably the first 4 hours of the autolysis,

are perforned at a pH of 4.5-5.5 and at a tenperature
w@b005M6B34L, or at a pH 5.5-9 and a tenper at ur ePOI/EP2005/000120

50-650C. The conditions to Be kept after the first

phase of the autolysis are less critical. After the

first phase the pHis generally kept between 4 and 10

and the tenperature isgenerally kept between 400C and

70C. In general the duration of the autolytic process
gerle™ily W Qeﬂ}vggn UbsS bn®?8%E 1hYeRerdBRd daf]atlaﬁtbrf?he dBiytic process

prese Invention may enconpass as well a process
inclutiing éwenﬁrsirpf@tseps at)mest 2 douisr ganl smis subj ected to

hy ISk Yo Lal

pa(rj-wéo%g'%tS %%t 'ﬁﬂﬁ““}’ gqrrﬁi&vnéhl n'a % Egaf‘g@%%?ée%%tégrl\ in step a) a
micBoorgartism iscsdnedtetb fayliolysis \mde:lhccmdﬁispbsmmhiczlu a palpstantfal part of

thet \ aAc %ﬁse{;qﬁé {ﬁin@ Cgﬁ%cd teqqtfo\’% -rrﬂ)oﬁwpgg&ﬂelsl éﬁ@lgttwhlch a substantial

parhptithe RbiAsrenfiains abgaciEted aith sthei @e“dwﬁlll fredtiars 1a theowontsxt of the
preg\éﬁrlﬁvéﬁtl{mg\y&%ysﬁoﬂ %lgrl?)' F’g{ang}ﬁxg%%ﬁn@d’ Pasba?ﬁﬂ)cess wherein the
an abl e ynes

ctiva erei exogenous enz
natixe deitretoalt Gezymesr bavealbebn oinastivated efnide wthetki rautableoaxogenous

enz&&e&%ﬁd?&? @? n%lcro% l Fi%n%gg t@gffte&ede??é&’ F\'o‘? tlf@ i Ié‘l cells and

ysi's a suspension (aut sate
of todpalymedc wlmroiblab‘oaiprlalses a mcrobial cell wal I

fraggd %tol%‘éﬂép‘é‘ﬁsfog (£&Blly§aot z%%tﬁéﬁh gbvh%géomﬁ?igﬁs a microbial

f orm degr a eot| es an
cellf wall éras’lubstl%mmva”hlcl‘pw foras sgbstantial part hin tehéorgedegnadable into 5'-

rlenu@%BLé)e%r ar?jr\ﬁhléﬁ) s%k gr ‘g?l; aﬁlﬁﬁr%’égpﬁggo%ﬁt&% gnggﬁﬁé’kgﬂ Wall fraction,

anotcsntubiese@l compbudiite (egl Iproteisisdrashohydrates. t ¢teetieea). dékl cell wall
fra%b ?m?)hsésr RSOIENL Sell %@fd%&i, |n tartwﬂl?ar%ggi\nféﬁ?]ép@%gments thereof.

rocess an
us et fn@rerm!amfetge ragltczim@/mocwaran%pw toi e M,u thg chheﬂlcals used for

darna@ﬁ&*;ha/ohgshﬂa ;Y‘@ist@tuﬁ%%é)hér% of B2 URfis Etﬁ@ghzymes which

rocess S ou prerera
tooheamr ial the extitalytity wcem&q%pé&ferah% b@ rﬁwtfebse\ﬂhmdﬁort ektivated.

Th@%ﬁ%yrﬁéls ghat%lg g¥ i th'aGitol ‘?s nélje'tﬁg HBGE MRERbial enzymes and
mes na

y any a exogenous enzyne use
opttqmailmuanyataédedweemgermwt enzm@cé%@ taeinitiede i that pufelytic process.

Ne@tpg{sglr orl Qﬁ&'&l tr.:’u\%ﬁ‘iof?fof he &Q%Q@la%dm%greﬂzgﬁes should occur

YIES shoul occur un er condi ti ons at
Uncéﬁﬁb@ﬂ@ilﬂtmﬁaﬁt whieh aofubsieatigngmrt eftienBNAreaging i a form degradable

.ntdﬂegﬁ@o%% iddat &éwhéﬂeﬁpa%b%mgreaa@w AL\ 'Perﬁam% associated

tanti a remal ns associ at ed

wntln Hif@,e eell wau\,aprp)ncfrr deadtivation) ofdbei naymes Witich fRokepary ifethe autolysis
carWBé QRnk ¥ ?lbkpﬁféétrﬁéht topﬁre%ilaﬁﬂyyw 2 Heafl tl@gtnﬁi@ﬂ‘i‘/vﬂé‘{emhe enzymes

treatnent or preferab a heat treatnent whereb

aret inectivaigpngs selséantiah et \Pétt RNAggmSingnin; |f0mﬂegaJaPWelnto 5-
rnb&h@le’bﬁ&@é &y {Nﬂer%lrf Qrsﬂbﬁﬁﬁfa?%f%' & thBIRNA remains assomatﬁd with the

onucl eot1 des and wherein a substantial part of
celRmall friéglian SThesenrymes e@nwie inackvated by Po@antreﬁtra@m &er. instance by

heajcn\g the ?Mﬂ@% #AR PRinLRRGL 1MALE Gt BMehBatatlicsrseBte td 85°C, more
I NSt ance by

preferably by heating from 30 minutes to 1 hour at a temperature from 65°C to 75°C,
wherein typically a shorter reaction time may be used at higher reaction temperatures.
For example, heating the mixture for 1 hour at 65°C, or for 30 minutes at 75°C may be

sufficient to inactivate the enzymes whereby a substantial part of the RNA remains in a
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heating the m xture from5 mnutes to 1 hour at a
tenperature from65C to 95C, nore preferably by
wheasioory34 rom 30 minutes to 1 hour at a tenperBCT/ER2005/000120
from65C to 75C, wherein typgically a shorter reaction
time may be used at higher reaction tenperatures. For
exanpl e, heating the mxture for 1 hour at 65C, or for
30 mnutes at 75C nay be sufficient to inactivate the
enzymes whereby a substantial part of the RNA remains
forrh Nd&Yr a1 §ap a1 aBbRudIEHHRAeS bl ARG SO5ISEENtBNDart of the RNA
wherein a substantial part of the RNA remains
remginsorssasiaigdwiitrhe pell welffra%am fraction. In step b) of
thelant‘éBe fo‘?fthEhﬁrobé%ée%F'tﬁé‘ ihihtiBH ey %@Rﬁyéa?e is subjected to
jected to solid/ ui d separation and
sollpbmund@ﬁp@nahomgmtwchmtfammqeﬂNvallsfraCél@b\;eewe@@vemﬁe
RNARGORRAL %Hn@é}mﬁgocjell Illfaa{cfuﬂﬂs' Brd bl eE SRR ﬁy gommon solid-

recover ed n sol i I d separation net
liquist %ﬁF@f%t@hyﬂ@iVO@% prefefalply=y Qﬁmtrdugatm erafiliralipn. Use abicentrifugation
or fﬁtgéﬂorh'lg 8 dnMBaIf a d@éﬁt&%ﬁ?&ds‘?ﬁ‘ bﬁlcﬁlﬁPWfEhQF?é qucess is performed at
advantageous In-partic when t he proces
largsesclter med at large scale. In order to increase the

afmmrd?ﬁe tgt.ﬁgeg&r &% e of ?eéoQéFéHdREKQHquﬂoﬁnidég?a@éb1e into 5'-

ri bonuc e aut ol ysate e Su ect
ribapuclegtidesi thﬁawt@tysqt@wav he sbbigcle! te oulﬁa cf'éifﬁ*r'@ﬁ (UF) instead of to a

conﬁ‘tﬂbh dolid- ﬁﬁu id s%'ﬁQt%’h@ﬁ 'rﬁ&hS@qlk@@ehﬂrlﬁgé{%ﬂt (5H fiHgfdd.OR @fs way, a

ati o m xture of
mixRNa- & dhe aﬁw\wgn@mmg wd?/wah rfr@@twrbﬁmanlaNﬁr\weraVém fyarg the gricrobial

souﬁm§ fFHcﬁ&?k?é %co%,e}éablmgr A6t bﬁ’l? thé F‘?ﬁl%%@éo%%te&r R tHeOkell wall

RNA associ ated w t fraction is

fra@@paﬁ separatedo fremhie fisrabial éP'L@!ﬂ Uﬁq:téorf PHE?F@ﬁhQLRN%IV%Ch had
beénh%ue%%l@u W Qﬁuf@'ﬂdﬁﬁﬁ%&ﬂﬁsafrﬁ dadddt @&l Wit isosedUbi Klg\gcver RNA,

aut ol YSI S. I n cases where is used to recover
prefaralply maamranesith e solgictigr a/eﬂﬁﬂt SHUPHfrom; ghio 2QikDopf preferably

fro%rﬁ'%lgo @ okh kD (Red pfﬁéeﬁfe@@'é/lgr{;élﬂh%%&%r%lw &abfP8llows a

used. I'n general a l|arger | ecular wei ght cu
highen fiawsrate firygbring mefnhrane buhmisg Festian I‘ﬁ,f%rr'ﬁ?ries éms’{or less pure

proﬁh&gtﬂ‘i@%letof'sﬁhdl ﬁrﬁ@@ %ebé?§t$cﬁ§u§'€édélﬁ’cﬂ theL EFicRHEF of said solid-liquid
products.” The type solid-liquid separation used and

sepapatiosf £AR| BHeSNCSf %Ww SHar afactidi (‘Jh%eiiHP‘éﬁfl 8h TAikonucleotides

obtbmghwm@%on%@msnsomﬁé ifvafigPr S, the amount of
ri bonucl eotides obtained in the conpositions o

of the
| nv@hff iROH InTHe 1epverad dretione isostvedtes rinler $ gipopycleotides. This is
dor@By%rn&ﬁﬁaﬁdaW treatirid E}@Rﬂheé&rﬁéiﬁﬁg Jdli Wall frabihie cmr.onauy mixed

enzymatically treating NA- cont ai ni ng cel |

with @%wedéfem f@ﬁémlprybiﬁ &%P'wfr@ﬁt'mbta@eri dJ'?romthe

M cEOkHABbhShHdta8e f(5arddse |derélfemﬂybl)’se'd|:to convert RNA into 5'-

rlbw@gggeppoﬁgbﬁ%pgggzgteéq%ﬁuCtpe:)gl? ;aﬁlggirf%rﬁraar%l&oblal or a vegetable

solrce R SBRAHIE S eialts oot adXtrBEr). ohhaémﬁplér SMaacdrRERIMIR! available
or a vegetabl e source (for m |t root

micsRRiRlR s RRexmms RP-dPreducs A grﬁ%ae%z | abl e

Optionally, 5'-AMP is converted to 5-IMP by a deaminase, for example adenyl
deaminase. An example of a commercially available deaminase is Deaminase 500
produced by Amano (Japan).

Treatment of RNA by 5'-Fdase and deaminase can be performed in a two-step
or in a single step process.



10

15

20

25

30

m crobial 5 -Fdase is Enzynme RP-1 produced by Amano
(Japan). Optionally, 5 -AWMP is converted to 5 -1 M by
waesariaase, for exanpl e adenyl deam nase. AnPERBPINNE000120
of a commercially avail abl e_wgt;ieam nase i s Deam nase 500
produced by Amano (Japan). Treatnment of RNA by
5' - Fdase and deam nase can be perfornmed in a two-step
or in a single step process. After conversion of the
RNA into 5 -ribonucl eotides the fraction containing
S -Aﬁérbﬁmgs?ow biige n@mf.ﬁ{oabtr}bdrﬁjcﬁe%ﬁeé@&ﬁéﬂfr% (g'ﬂglmng 5'-
cel raction. d separation nay be ac Il eve
ribopwpleptidaggeieiesablois sfapateft%d from tbe ag)l wall ractiper Seist mratlon may
b SUEAY By O QRRIT of el ot REPERF i Sfludfle 1o gctieve
sohd&qwdrsepar@dorfrom conponents having a hi gher nol ecul ar
wei ght t [ C o) LLirat]
TheRaan ARy td HAORRC LSRG coKabihiddtiised fEfled from
conmmineotsl dvavingi ghthighetr - ofdleagfart M@lghtt ithen | heatS'-vhonucleotides by
n S U E L Tr gt
o recth bl e AREHORE P NI ot o
thetLHteaftttmt'toennembranheJSpdeléwlatfilﬁraﬂmmembran%aalmr:gwtllon&@ above can
tSeeﬁQVae” ng the RNA" or "converting the RNA'" does not
Inecessari | y nmean that all RNA is recovered or _
conkavilt be undersipedtthateihythe Iconigixt Pf e plesant ingentlonsz wording like
" he . t a t I .
rec%lﬂe r{\/cig’]e cﬂNA gtglhlghgﬁ glaé Fﬁl@ {H&%g ng?ﬁg%&%;dg%m tﬁ?ﬁh%lgRNA is
recmeld of comydried atespediwely| Bawill bhagleamte ’famﬂlll@ﬂ irR4& art that the
[,CL} 4 S t
amihesh he FSTVAICHE oy liegRanaY Bilpe 3 <RbrayBh ethod
useg fthwill s be Iclaﬂaltmatuth@@mmnteof RabA |whfplrt ] @qweéﬁtiw*bdepend on
sevH?‘aeF Fadedyst %ﬁ&l‘ﬁa\ is thE aP ﬁ%§i%ﬂﬁy ?ﬂﬁ%ﬂimﬂ RsBEQMk %\ﬁth%e cell wall
ocess I's especlally use |'ar gescal e
ms@elyarfr@ptmntodhe erxmesdiseh icthisastepws t he production of
CO""PI‘?eS slgﬁfsm%’moﬂ' Btblibes a Op%b@éw%kc‘ﬁofs' %g)r%cfépy @seful for large-

conner Yy attractive an scal e use
scafeosﬁpaaatwnfcééii\l/’apm whighiadpws thﬁw@rqsiua@h@f ¢qmréqﬂt|0@ﬁ contalnlng 5'-

rlboﬁﬁe%bﬁ@é &h Br QheRsrciald! 'afthcﬁ\?eQ' Wh S1a1‘9‘% G0y 'ntc}%oéi’ and feed
es an

HEOSItIOH contalnlng -r1 bonucl eot | .
appiigatines. Tosvpreseridavention arayises iPRSEES Whigh eesylte emgood purity of

thelcd &h.pncaﬁtgming%sgsorﬁm&aaéé wraqeémambg&é -
ri nu es

cleoti , obtainable by t process of the
f i rta aspwnctaspeetnihis Repgtdnveaten ,ﬁroyjqies a composition containing 5'-

rlboﬁ’\ucrebp@&“ %b%%b%eéy th@%ﬁ'@&es@ rbfs’cﬁé“fir'é'ﬂ é%'Bleetr icgf fl&ﬁ& afifdmount of

ter of e conposition, | east 15%

5" rlb@ggclewmssa%amw swwﬂeﬁ%!d? fdsqee &y maiter 0@@% ﬁzvmp%&pn of at

Ieaéteﬁﬁbt\mapar%%é%’{én 55 ) Sfsreailly oPht %tas{ 863 wAP EhVidés than
| ess than 55% w his conpositio

55% w/w more preferably of at Ieast 40% w/w and less than 55% wiw. This composition

has a high 5'-ribonucleotide content, is clean in taste and has several applications in

food or feed.

The amount of 5'-ribonucleotide such as 5-GMP, 5-AMP and 5-IMP in the
composition of the invention is given as weight percentage (%w/w) that is based on-
sodium chloride free dry matter of the composition. The weight percentage of 5'-
ribonucleotide is calculated based on the disodium salt heptahydrate thereof unless
otherwise specified. Sodium .chloride free does not mean that the composition of the

invention cannot contain sodium chloride, but means that for the calculation of the
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has a high 5 -ribonucl eotide content, is clean in

taste and has several applications in food or feed.
wab@sasment of 5' -ribonucl eotide such as 5' - GWRCT/BP2088/800120

and 5 -1MP in the conpositiopof the invention is

gi ven as wei ght percentage ( w) that is based on

sodiumchloride free dry matter of the conposition.

The wei ght percentage of 5 - ribonucleotide is

cal cul at ed based on the di sodium salt heptahydrate

S . . ey
welHE RS B bR e BREAAS SCenoiCl Brf e EbiiBositon. The
melapuremenbd rofc andiom cbloridé nins diok ueanetdsion degndo ibe nalbewe-mentioned
faor the | cul at i f ' t he

calbl o Hpy ST T R R SItRt U RS sRAIET RO

c onposerablynthe Tdoenpostiso rad ibatinsintism domprisks @ higder mmduat of 5'-

CARRTRETHALON 7, MR 50 RS i 3P Bocaue

5-@MP. isRnerfeefuabtionat trencBAl@swith oespett tohitavouwr eanhaocement, while 5'-

AR 3o By L8P A e bbb ST Fovours,

(1996} aditeel Ly Esﬁ?&kaiysasmiaies&,dmat\/hlbnmsiq, WA Spage#Di t h
coneBriu B AT e I8 RS sortbh S shifisRRs iontain 2

lowsaaatouyt & SvEMP thar( thedsim etiineeunduptssft B'elldly and 5'-AMP. Therefore
associ at es nc ' in,

BRI, Ml B, Rl 18P8F HtGheement than presenty

cofamerdidliyravallandd yebss edlrdctsont ai n a | ower anount of

5 - t .h - ' .
o - TE oHRRsHPS o1 R, Bhvehlish BIEERS Bhngtises)uBfifbte, yinerein the
rat of ighubargete tb I5&xibenuckeotidercie pezferablysat mmsé Lehtrhgre preferably at most
onmmer.ci I vaj | e as X LS. T it )
o B WREC LR AL FBE O g ke e e ETRAS' et
riboimnetestided hie tymddllp @O0 Theaighttamate &ontentbohdbe exwnippeition of the

BB LR GBF o b o RG0Sl v, more
pretfrably dtano Odll ot28frait'e 06 glutamate aged on seidisim shipkigs frae gy matter of

0 The glutamate content of the conposition of the
thel %O\%ﬁotsft;éﬂ may vary fromO0.01 to 10% w w, preferably
f r ofhe. @Bouwrd Foghiamaterdn ghe raphwosiipy i$ ra@inen.as weightoercentage

oW 8 fr% lézLﬁﬁemfceaé?c@%ﬁ i& %a§é%ﬂ bH 'QOGMHPE%;&%SFH?& qft"ygmiatr’fer of the

mat't er conposi tion. e anount ut ama
compesitt@nposi tion is given as wei ght percentage (%W w)

of : i . . . o

o TSERSALAEN o ) 0o RAFEL s 0 s o
tharh 0% ewsheodigp edlorige hased ianvaivt maliter s teaterppesitinn: ipsefgrably at

mdsP 8% WARTCHO BratlitioR A it SOy, B6erPABRA pRiferbly JTRds® % wiw.
nposition, preferably at

The composition containing 5'-ribonucleotides according to the invention, has a
high 5'-ribonucleotide content, is clean in taste and has several applications in food or
feed. Throughout this specification the wording “clean in taste” means that when the
composition of the invention is added to food or feed in proper amounts, any particular
taste and/or note typical of the microorganism from which the composition is obtained,
or any brothy, bouillon-like taste and/or note coming from the composition is minimal or
absent in said food or feed. Preferably any particular taste and/or smell and/or note
typical of the microorganism is minimal or absent in the cormposition of the invention. For

example, the composition may not have a ‘yeast’ taste or smell in cases where
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nost 5% w w, nore preferably at nost 2% w w, even nore

preferably at nost 1% w w. The conposition contai ning
wW®2005i0b0B4cC| eot i des according to the inventi onPCTaB2085/000120

high 5 -ribonucl eotide contepj, is clean in taste and

has several applications in tood or feed. Throughout

this specification the wording "clean in taste" neans

t hat when the conposition of the invention is added to

food or feed in proper anounts, any particular taste
Sa&w&ﬁydéetﬁast Yucad sttaﬁﬁlgm‘rfé“té’r%ﬂ Qﬁnhéwnt;f ARV Sheet taste in

he conposition Is obtaine or any brothy,
casgémhelr@ﬁandrdewaayw agiiestarkiog @aiehding from t he
9e°"c r'n Bsifich SBridifRY 5QF|bo'fi'h§§?éHtlde a%@br‘é Jg%QhQ J}\feﬁﬁgn can be

era any artlcu ar taste and/or snel ‘
usqﬁdﬂ@wyf@ﬁ el fe@d ptqqiéctnirbfm@p@éﬁﬁt 9Mhespr|¢§ﬁntnﬁ\ren©pn sward “food”

mebﬁ‘s EI%r%%mmé&'.@&ulaffOM&é PEGALLgn. For exanple, the

onposition nmay not have ‘yeast” taste or snell in
caséscqmleg eiSaart leanbodiness W\d@eu@éﬁnt@ thee cempeaitiony containing 5'-

nb@'&:% lidds QECJWM QtthQQH\%nﬂoﬁV\@ﬁ bteaé&?ed Fb %ﬁzec%n‘ogﬁfo%al yeast

was use as the st artlng materi a
ext@@hwo@m desired emodntaiThig aiows ithe prerasaliandefs yeasd eyliragy haying any

de%n%@ EWWLEIQ&IQ%‘E‘FO@%W%Q éé‘mﬁeé’ltl&ﬁ@%f ocF\e |ﬁ€§1tleg°§‘t’gﬁﬁate from

e context o present 1 nventl on

' nattfah gdirca®dgs ne¢regreanisma wthidherg p'ierfe@blyufaOCi gfadeorl he latter makes

thehﬁye%g@9.%1&5?9&&1{,&&0%80@& f8@hodi ment of the invention

ositron contalning 5 - ribonucleotides
ac caih@ncn@pp@thm@f tha\seaendasreest Aidha drueationy camfpe used to improve
anc? éfrﬁ'%'cﬁﬂ?el ta¥ e/ F )éHrﬁ? br éQvé?’QVtyH% bf 86d aw typ@@'o‘f’ food to

| ows t rep aration east "extract aV|ng
Wh@b§atob@prmoas¢tionman deasidpdén enry fonse bakarp daact |V6a§tab|es fruit,

meéh%ohfaxﬁrmaryre,ee%gésﬂaiaﬁfpw&é@@e%@a dSRIELGRSeof. $

M cr oor gani 'sns preferably food grade.
| at Tee enikessitionent e ysesond apseedt opf Rl fﬂvemwﬂofm%oa suitable

apflicatiGesh fddie “mgmeeééetd' 2R & withelodesandh aaPeshiddt di'tie present

I nvention can be used I nprove and/ or enhance the

invertione tagdpest \A@thoamedyfcedefate% witly je% fat is geaeratty gptaned from a
corFéé?%ﬁdlﬁ § lped 1 %DS’d Woi i) ﬁr@éé&s@ﬁﬁ‘%@r&ﬂdﬁn f&ﬁ\hl&?na&dﬁﬁormulatlon

a| ry bakery f veget abl es ruit
whwhd@ad%@ﬁh@dqquﬁaroy theytay @pm§eé r*h%nﬁfy1 Mdereplagemsptiof said fat

witd %rfétvr%guau@re rS%Rifproﬂé@e§Qﬁ@@ﬁbltfbpfépgceffsh&e%%%dn ﬁfetl@r@tr:at in the
i nvention finds a suitab Pattlcatlon in

. 00d
COWAPEtrPfrﬂé%I grasgn igyendipn \mqaﬁm“ts%a'rfét” L.entat gantaiigehath @ﬁturated and

unéeﬁ@ra@(ﬂ%ﬁ bob@veRterRs “rkfsdPrt md ho@ féteQ#é?ﬁgdfléBeléJcémmonly
th at is generally obtained f

us%lprrégrﬂ;@ﬁd@wag@, hey gfe plge daiiped By thz 58%% Prygy\dministration in the

USab‘b@é a&f‘ P@derEpR%uléﬁdrpnTlﬂH Zf-‘f meli’ anﬁnw’m"‘FJde eadfing”, Sec.
i sed_t herejn and/ or

101 8albAGenent b Al 4. 2002) (bt euares 55 ghERT &l

pr OAeééﬁ-Sd|@dmaﬁtag@ of Bod"AtH PERICRIFEEOKWINbY Tt id thallthis type of
in the context of the present invention

f°°dt 'a%ﬁ thegiohnegs ¢f flavgyr %foth? zﬁ%ﬁ%@%@f‘ﬂ fullstaf, F%&deﬁhéﬁq@fsadvantage

can be overcome by using the composition of the second aspect of the invention to
improve the fat note in the taste and/or in the aroma and/or in the mouthfeel of food with
reduced fat or low fat. The latter means that said food with a reduced fat or low fat
comprising the composition has taste and/or aroma and/or mouthfeel that has more
resemblance with the taste and/or aroma and/or mouthfeel of the.corresponding full-fat
food as compared with the reduced fat food or low fat food as such.
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unsaturated fatty acids. The terns "reduced fat" and
"l ow fat" are food | abels commonly used in nutrition
wo agerye4 They are al so defined by the Food Dp@mEP2005/000120
Adm nistration in the US Code, of Federal Regul ation,
Title 21, Vol. 2, Part 101 "Food | abelling", Sec.
101. 62(b) (revised as of April 1, 2002) (abbreviated
as 21 CFR 101.62(b)). A clear disadvantage of food
with reduced fat or with lowfat is that this type of
fo & i ghn f & I . .
cor T SEHoTh B fHepSond adbeR b lnikRfon finds ancther suitable
appiivationdndodrl cansprising adfigaingyestenes. dfclasnalisasyantdgaseplatsd to the
0 Ln ' O] { LN t
seof it Skt e 1o e S B defelofifip sl Gy A Gaste, for
exampld biteauessdinf the artifidialy flatourdthdoddstufer Thee amast tdoamtmon  artificial
' 006, Wi redu f ow. § risj .
oS OBGh Hlsdy BFLBA S Al g CH B UL 7148 40 or i
corblhipdtionas arer e acesdfainkdt c e alfante, t haspadsne, anejcmaie onmeotame,
, f 1k ongdj - i
el pot BTl SRR A6 Bbuily T 880 afB0e can
be swerborii@ by csinp diss ¢anaposiiontdii¢hes second asppetaf thof invltion to mask the
Jnventio i nds_a r ' e.a j ' [N, f. :
siog oA T o er Rl bl ies P RO e Weschy fifpuion aiso
encoeipassesl & cwotmipesitisre cahpasing aincaréficishvayeteterar sandsthe mmposition of
prese devel opment of side or after taste, for
theesﬁgﬁr'bcréezsepg?{'t erness in the artificially flavoured
f ooTis¢ gbmpositimen ofdtbe seoombasaaticfitd dvestimecamn be sised to improve
i.ch h oVe- [ e .
the HSfE <HBF Ehmp A RN, BLEEVR00L T mdPBpdIAE term, in
partisparr todmprovetid apeifes, vagetabdfrreptm@mﬁ@rsfpéﬁyi ntit;y@nd/or alcoholic note
in tﬁg‘fﬂg@%h@or Stomd &4 ggver§ .rlﬁdro&%msp?é‘gle?%W%t hdbd t;gnh@rove the
I sadvantagé can be overcome by using the conposition
spavifict Vegetahio tabteaapdior vegetnhle araramiof yRgetebienisicet e sbeefic fruit
tasftf aﬁé/&? Frult aa%ﬁ\aoéf t gﬁéé ]:)P Qﬁé‘lsg%}éﬁgta%bﬂalié .@agtg cEzj'rd/c;rrhglcoholic
present ‘i'nvention al'sbo enconpasses a conposition
arop@PIr AiSOMTYIC aevenage flike ivane @ eaecesRas@lly S0 iCi erages
i alsohmjc dievenage fiike iwine snd dvestepspasially Heossonigelalic kv
witfh né\bSrﬁeﬁE?%bdaléér%ﬂSEontérHte conposi tion of the second
aspect o e

rnvention can be used to inprove the _
t asTee aampupt ofirSoriborusiotide memipdsiion tof be added osthienfood in the

[ b fdod i t &5 théydeCofl 8BE A Sihe applicati
ab%e@?@&ggéedggyiﬂ%gwglt 26%2’54 or fr u)llpieyo not e and(}or © application.
Theilagstiot io6 Shikanuripotideecensesitioh 6ADIVaBK fateexgmpie between 0.0001%
w/vpgxc?ﬁ?‘%%/wﬁﬁ?esg%ﬁrﬂ?ltﬁe {38 %K}e#é%e.used to inprove the

specific vegetable taste and/or vegetable aroma of

vegéhaliueniien vl nqw be diustiatace by rsgme exasmries wiichy howeMer do not
; f fFruit juice or the specific alcoholic taste
lntﬁ]ﬂ%ﬁq@@%ol ic aroma of al coholic beverage |ike w ne

and beer, especially those al coholic beverages with a

| ow or reduced al coholi CES(QH{@QH. The anount of

5-ri bonucl eoti de conposi e added to the food
in the

Preparation of a composition comprising 5’-ribonucleotides using an autolytic

process

2 | of cream Veast from Saccharomyces cerevisiae was warmed up to 60 °C.

Subsequently 0.4 ml Pescalase (commercially available serine protease from DSM N.V.,
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above-nenti oned applications will depend on the type

of food and on the application. The anount of
wW®2005i06084C| eot i de conmposition can vary for exBopER2005/000120

bet ween 0.0001% w w and 10%4/ w in respect of the food

or beverage. The invention wll now be illustrated by

sone exanpl es which however do not intend to be

limting. Exanple 1 Preparation of a composition

conprising 5 -ribonucl eoti des using an autol ytic

ThePUAREFShdS) {Ivagfadﬁé§%mi W&fxtﬁré%sﬁﬁ%ﬁﬁ%@WP@%ours %t %H 6.0 and

cerevisiae was warnmed up t 0C. Subsequent|
60 8. Presculdifions (vearerasiustedl tpwlra\’iam pRK |- & &riang! an @délageal 2 ml of

T
PesiRa Ma® e 1o B PO B G, K AR RS, ok sor g hours at
pH Bhie KlohdCt iNems therrmxtadaj msaaimblylsatep\MaS hemedj fall hodCahred °C to
: ddj t ditot
naila®: S, EhaRt dPultvritbe Feck BRI TRRHRE b it Bmyed fom the
insdhahie selbwal@HbyoméansSdf.centiftigalilenxt , the m xture or
t {e. { f 1 h

oSBTl ko e oSS Bpppipserse

hyd\;cﬂ@ét ﬂh@FRN):\ﬂﬁtoS?pm]paﬂ@ébtﬁéQ raitT tﬁhEmﬁelaitw@ loe 656¢ Iand?? lpgH of 5.3.
nmeans._of centri a e, resulting c
Nex s s NP s caruaed Bl ey mEise e B AP #Ea temperature
of %YQra‘hH)é‘i’%l—F 5e. RNA e} fHe05' Jibohiidestidel epéretparited from the insoluble
nperature of 65C and a pH of 5.3. Next the 5 -AM

Ce"\X)é?ﬁ fraghieneby BWaps of ¢rRMHEYSAIRE- deani nase into 5 -IMP at a
t er@é’?ﬁﬁ!éé«' b tHf steRfrgashnayedtitl 6f the &JtBI@béﬁé, of the supernatant after

bonucl eoti des were separ at eg fy{qlmt e insol
the él@ﬂcemﬁlmgaﬂlplmf ta cel, wallsafFactigh ape i e SYRETEHRNt ggﬁbtf@ssecond

cenBffudfiRnst.ar bitBgsCr AR JRP8samiphsd RrcAmEA, Mﬁ&beanewseﬁh@n RNA
supernatant after the first centrifugati of th

congasl | N &n £ 5 AbpNTEES Foptank Vs IPeFFal HPLY aspording to the

foll&:ﬂﬁ@'ﬁ%tﬁ&ﬁ rRMN%‘tHsD%m;bIe@ wasf fhy@Fol9sed-dagty aﬁdalkahne treatment.
m nase treat e

M iPo? PGS BHSNE-1EET 468" S TEHOVEy HeBNa) s gupastiied by
mede<L of diMa t Qs.h@es JaNp quy Bgstﬁﬁdah@d&lsu@\lé Whdtian sraambleao SAX
col g oS o b Bt 538 T g Mo e
per&@ﬂa@iaﬁRNAloﬁdtéﬂybmm sbfdldrinﬁIerdlé ifreg dvy nidver asrr@sponds to ~4
tlm?ﬁ] ndar q'g e ﬁvﬁrﬁﬁ%g as %} lﬁg ltqngﬁﬁ(o |5%free dry matter.

det eshe @ampmewml eI mp@maz@mmges Ffda=blAn mraatesmeld whether
oo BN S G 2 b 4 AR AR fSe 5. whetrer
the FOA W ahb estleedragsblelingo Haidoatcledtides Is;aa.‘gl esmwege and some of
the%]ggrﬂlglgg l\JN%?é g%o treaped with éj aa?'ne;nlasne t%rgoer{vertC%hee %I-RHP' i?\&) 5-IMP. The
amount of 5-GMP, 5-AMP and 5-IMP in the samples (expressed as weight percentage
of the disodium heptahydrate thereof based on sodium chloride free dry matter) were
subsequently determined by means of HPLC according to the following method. 5'-
GMP, 5-AMP and 5'-IMP in yeast extracts were quantified by HPLC using a Whatman
Partisil 10-SAX column, a phosphate buffer pH 3.35 as eluent and UV detection.
Concentrations were calculated on basis of 5-GMP, 5-IMP and 5-AMP standards.
Sodium chloride was determined by measuring the chloride ions in the sample with a
Jenway chloride meter PCLM 3 (Jenway, Essex, England) and calculating the

corresponding amount of sodium chloride.
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the RNA present

5'-ri bonucl eotides (i.e.

in the sanples could be converted into

whet her the RNA was in a form

deam nase to convert the 5 -A

anmount of 5'-

mat Het, )orq\‘éﬁ?,g an

accor

GW, 5

LR

febiadlsk

Yo ne‘?ﬁ’ré%é?ﬁgq Wtaﬂ%qns 0

walegsadabl e into 5 -ri bonucl eoti des by e.g.
and sonme of these sanples wer e

into 5 -1MP. The
"-AMP and 5" -IMP in the sanples
(expressed as wei ght percentage of the disodium
hept ahydrate thereof based on sodiumchloride free dry

5' PEOAB®)5/000120
also treated with

f HPLC
- AMP and

5'-IMP in yeast extracts were quantified by HPLC using
a What man Parti sil
pH 3.35 as eluent a

10- SAX
nd UV

tectli

Ble4™.

on

ncentr

a phosphate buffer

tions

ign cal cul
st andar ds.
the chlori g

et er

PCLM

aneatnn
gl um ¢
e ions i

3 (Jenway,

hBYAs
htogy' i
n the
Es

IR

GNAS' - GNENA 5!
de%was dqﬂ@grm

‘%/

-F-Pan
negf by

d Jenway
and cal

cb-BMPAN

neasuri
chlori

cul atin

5 IMP

nNgs)?
de

(0]

Greesm genst esy]

S
Tabl e 1

3hadi ng a

B.d4nt

360 sodi

um chI

oride. O

at a on

Er g

REHonuct

ction Drv

EoET d

Sipeingient( q) g

2486 of (

patt
j@ﬁr )

92 (

'951 S Priesent e

T T2

02§31

5' - AN

332220;i g

|3h?;1) 3

de‘%r’e\z\én Gﬁcemanm

yeast 36

1.2 92 1

D9g3. 0

300 - -| -

RN2 (9
A

n .41

ol ysag

fad | ol

t265360

NN

ERE

2.5% L 03

C.
U U
ctio

peratat

m 119 9

4+
241

740 -

O, 22
0

%7?’1‘)

12.46

65 0 2pa

Sup,er at ant
1 l\/b@
dry2

C |Qg‘2

fr
5 - - 12.75 0 12. 46

T‘c %%é:gr{‘éo% MorRRFLAL R de free
m RRIbARI HRAF ABte? %l#ﬂb)&pressed
oﬁluﬁﬁ’tebéﬁydra\@@églbt expressed as 2

"-" Not neasured

zb?ﬁ

(as? RSIBGH UEERERNE Arygheatot REAIdohtedt ifdRMAdam jidast sanpl e
in ‘f%sapleoﬁ the arhNéwbiontsémd form debredalieiatn 5ralasiicldotRiRA\Ey §'iFdase
the Séterpieatingtat @33Ci s in a form degradable into

5' - | At fitstteabifuodiion by 5' -
t r eat' AR AY MRHEr CORRERTS 'S H\aF

Fdase 5 After
Aler fdpgesk deasiinase trg 5‘?5"%@
[

heati ng at 65C
dﬁ%”f’é?"*%ﬁ@”& deam nase
st Sogmee dry matter

conprises less than 1% w w sodi um chl ori de

The composition containing 5'-ribonucleotides obtained with the process of the

invention in this example comprises approximately 50% w/w of 5'-ribonucleotides.

The results obtained in the above described example lead to the following

conclusions:

The results show clearly that nearly all RNA present in the cream yeast
remained, during the autolysis process, in a form degradable by 5’-Fdase into 5'-
ribonucleotides.

A substantial part of the RNA remained associated with the cell wall fraction of
the autolysed yeast.

An enriched RNA fraction was obtained by removal of the soluble fraction.

The main part of the RNA in the enriched fraction was hydrolysed into 5-
ribonucleotides. These 5'-ribonucleotides were easily separated from the
insoluble cell wall fraction by centrifugation or any other suitable solid/liquid
separation.

This process allows production of compositions, which are relatively high in 5’-

ribonucleotides, in particular in 5-GMP and 5-IMP, when compared to some
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The conposition containing 5 -ribonucl eoti des obt ai ned
W th the process of the invention in this exanple

W@ eopnswes appr oxi mately 50% w w of 5'-ri bonucP@nEPZIOS000120
The results obtained in the gpove described exanple
|l ead to the follow ng conclusions: The results show
clearly that nearly all RNA present in the cream yeast
remai ned, during the autolysis process, in a form
degradabl e by 5 -Fdase into 5 - ribonucleotides. A

SUbécFrﬁ/@chﬁqaf @apborﬁfcletoh&e %Hﬁta“ rﬁﬁ@a'y@%@t %&ﬁg%aﬁlfed ch' Hétance the

t he cel raction aof the autol east .
enr Yessk xRk Maxaceme FPlugasGolst 2 AL E‘iy514 YEZ 5T‘r'b¢féJC|80tldeS)

sol i.ﬂ)éhl\gé\f\(a%émtheﬂg main part of the RNA in the

enr faction was hydrol %sed into 5'- _
ri bénawpekebledersperhelsthissking p mm@b@n%wtmm fdibonycleotides

is tﬁ@‘?@cﬁ?fﬁﬁqhé LABuhDEr 5 SAbUR kit E&hp %Yg ﬁlgﬁ%r‘ @lgngxe sum of the

centr ugati on or any ot her suita
ame@parcits ﬁMP amﬂu%lMP de dbe camipesitionss. oﬂlmetlss @#ffemnt from normal 5'-

| :
inRAROR MBS VERCERR, RN e At &5 amap of v
derm@rﬁroabﬁiilar\eldclu caralse besorveriediatp &+MPL. bonucl eot i de
t
Conf;t g\}élplb{gg%’lre@ﬁ&o %8 n‘?kﬂg %}fg@?g%&ﬁ&gﬁ&f%ﬁ%ggﬁﬂ% example
at Bnalk sdadencari b@taiopl'@si)at(l@sm s_b(calse,_,opﬂrmalhewhfesomﬁce@bustments that are -
well WHRA lﬂ?ebél&’lls @\/YedgF of fHoSe kil ﬁth%oémos' tions

cont ai ni ng onu eotides 1s e fact that the
anount of 5'- Gl\/P in the conposition is higher than the

sum of the anounts of 5'%?# 5-IMP in the
conpositions. This is di fromnormal 5 -
ri bonucl eoti de cont ai ni ng yeast extracts, which also

Deﬁgﬂgﬁkpor?%fatﬁg%ntﬁg | n?%ng,@i@% :\%%tféwgpduwgctne autolytic

be converte be"c
pracksse skilled in the art that conditions as applied in
this exanple at small scale can be applied at |arger
scale, optionally with sone adjustnents that are well
wi t Ainlitérheorddd ofl seam geastdwhe gechatobirosecarkvikine dvasrheat treated

t:bear. g% Zliﬁ@nsralonoftheconrlb |
for IR P, Bt P kPSR LrERY TFR-LERare (opPh@lon and a
secdnt IpbﬂfonWstUs@d aefsuch mahe ﬁtﬁlaaﬂngfexchracﬁan @I’t&:eesryces
cers SI ﬂ qt treate g Hnr er ; il
BRI T ey Sa eft Shee ke PerpiReeatiyre ramiay
heaiédl t@& 60°C. 0.4 ml Pescalase (commercially available serine protease from DSM
N.V. The Netherlands) was added to each portion and the mixtures were incubated for 4
hours at pH 6.0 and 60°C. The conditions were adjusted to pH 5.1 and 51.5°C and an
additional 2 ml of Pescalase was added to each reaction mixture. The mixtures were
incubated for 20 hours at pH 5.1, 51.5°C. Finally, both portions were heated for 1 hour
at 65°C to inactivate all enzyme activity. The extracts (soluble fraction) of both
incubations were separated from the insoluble cell walls by means of centrifugation.

The resulting extracts were analysed to determine the solubilisation yield and the
degree of hydrolysis of the protein fraction. The solubilisation yield is herewith defined
as the ratio between the amount of extract dry matter and the amount of starting
material dry matter.

The results are listed in table 2.
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second portion was used as such in the foll ow ng

extraction process.

Both portions of 2 |

of c

ream

wQ@ e@snefiBom Sacchar omyces cerevi si ae were rapi BCEP2005/000120
heated to 600C. 0.4 m Pescalgse (comercially
avai | abl e serine protease from DSM N. V. The
Net her| ands) was added to each portion and the
m xtures were incubated for 4 hours at pH 6.0 and
600C. The conditions were adjusted to pH 5.1 and 51.5C

and an addi ti onal

reaction
hours at

m xt ur e.
pH 5.1, 51,

2 M of Pase

OC._Finally

both portions wer

3l ase was added to each
The m xtures were incubated for 20

al

ke

Lnetthat i A
T LILAZA N~ A" 9 " |

r 1Ehaine at
THec®Ridact

ne \I\DFQ cQndg

65®lwhﬂlsaﬁmm
s (sdSfole f

rated ?rnmj-
I

| veie
ragt) o

e |1 nNnc
=4

al An+en
n) (oef
')EJ@' e

ZXNEN
b o

cell
cel

Free AA
(%)

Wk oY

extracts

\JUP
means,Qf cer
wer e anal yse

LAY

trifugation.
bd to determ

TC— 117

The r
ne t he

esulst |
sol ub

N%.41
i sat

22
on

yi el d and
frac1t| on.

the degree
The Nol ubi |

of hydr ol ysi
i sat i 8h yi el

s of t
d 1% h

he pro

tein

4ed i

ned41

eré\%itp

+ 4 46
mat Ut <l

The

as—t IIC I I.I U UCI. ween—t IIU arrount—of extract UI

and* U'metotélﬁ’miglﬂ{as @a‘terrsrteaactcbrm tovedh@eni al dry matter.
‘QTNFélS‘]e@“Z Enzyne

res '%FIOé'“?gP Mige
H Lo m°nalrt§,E§? (a1 °f %?e'" WSA * AN TN i nacti vati on

Sola,@g
yleld Free AA (9 % (% Ratlo (%9 Control Yes 45

T
i 785 ¢h GG B B AN TR G e oo B0 acid in
respBtiG the tataiganowrs ofl etrﬁmdmabldcbraﬁ@ﬁr 0. rtpe tsomidiBhe rMedehadino acids

oo e S 222 4008 S T Bl S Berpose an o

detefrhined ai PILG bbeh@WNBS (24 Brieditrabehdemesolfohid acd) method which is
ct.to the total anmbunt of am no acid

kn%’i’%g’th?se? fég B HE Ahm of the free amno acids and of

t heTamrMIta&hdw tbﬁtuwdabﬂlymgmmrblgesklgs;oadltiorpeast iuded;m Ehpeiment 1
er cen e can eterm ned vi.a
an% fxgmg

LLC
i H??Vreobﬂ% &F&B]ersoﬁ‘?’g”%%t?d')" ?’RS,%(W@&“%\M? ¢ el content. In
paﬁﬁbwmtrtamdilhé)syeaﬁl@rizyreésleneteimevam hydrblysing thé tysasthmatein fraction

mt%g%@lﬁ?%@ﬂ‘gﬁ'ig Hﬁq:%g ysis conditions as used in

le 1, native yeast enzynes
~contribute in solubilising the cell content. In

particul ar the native yedstampleydres are active in

hydrol ysing the yeast protein fraction
Effect of autolysis conditions on the conversion of RNA into §'-ribonucleotides and

on the partition of the RNA between the soluble fraction and the cell wall fraction

A first 200 ml portion of cream yeast from Saccharomyces -cerevisiae
(experiment 1) was iljcubated for four hours at pH 6.0 and 60.0°C in the presence of 40
ul Pescalase (commercially available serine protease from DSM Food Specialties). A
second portion of 200 mi cream yeast from Saccharomyces cerevisiae (experiment 2)
was incubated for four hours at pH 5.1 and 51.5°C in the presence of 40 ul Pescalase.
Next, the conditions of both incubation mixtures were adjusted to pH 5.1 and 51.5°C and
an additional 0.2 ml of Pescalase was added to the reaction mixtures. The mixtures
were incubated for 20 hours at pH 5.1, 51.5°C. Subsequently, the enzymes were

inactivated by heating the autolysates for 1 hour at 65°C. The RNA content in the
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into peptides and free am no acids. Exanple 3 Effect

of autolysis conditions on the conversion of RNA into
w®2005i0b0BucC| eoti des and on the partition of theCREE005/000120

bet ween the sol uble fraction;sand the cell wall

fraction Afirst 200 m portion of creamyeast from

Saccharonyces cerevisiae (experinent 1) was incubated

for four hours at pH 6,0 and 60.00C in the presence of

40 m Pescal ase (conmercially avail abl e serine

t [

au G4 EE 380 i Al TG e oR R e uRREBPdPas bPHPLC as
des(:lébg@le'niememplezb was i ncubated for four hours at pH 5.1

ang gt o hI r@a&tn)f\ rﬁ&ﬁlﬁg Ve RHna0intlindss Qﬁ’(h%@ en%@ 5'-Fdase in

t he condi i ncubation m xture
orda’d}mge@d“nme ip khes RNAaiind thel a8 !ygatiesawaaddia |fmm|degreziahie into 5'-

I t t
inofcBERGE R1F"SAERRR Rald R Rt W fim
SubBeqgothat hglf of the reactiore mixteieewas a@mtrlﬁ@eddo wﬁteferma tig amount
of F{'ﬂﬁgu tcf%lté/ds\?ﬁl’?ﬁqef fl w%lltq‘ﬁé&oﬁu 65C. The RNA content in

ol'ysates an Starting cream yeast was
meaEher el vogll fnasciinss obtaidrRiddrers atatdvugaiied ware énculbvpted with 5-Fdase

] ﬁﬂrély?% tRQCIQNAeﬁ'@g @ﬁb%fﬁ:l%ﬁd S’T é”gm%[e 'f&%ﬁmt&qnﬁarlsmg 5-

e enzyne ase in or eterm ne
riboRMethmashwaaumﬂay&ad gsoma the n:edi fNeH nngdgladéiddtoni by omeans of

cen?rlfu%étfogo%jg ?)tefn%?eﬁ'fts wr@? anﬁ%dcﬁgtrﬁﬁg?ﬁﬁ@%?d?@ggé’&?&t and for

e
| n exanp e ot
glutesmts caremti Xhe amowaisof@ntarmc @g@dN@S)d%telf&iﬂﬁ‘ﬂ i thérb-Glutamic acid

Col%é’t@grﬁ& %ﬁﬁ% été\lrﬁf?xaﬁ@ﬁ rbftl_h W Cé(e&;ci in If&ﬁu;sitt;ﬁf%ﬂand other

frac 1ons O alned
mateeale tast ubitat(Bdelwingar S\Vlaﬁnlwm/lR@lcml‘@rml yswyragc R&Mnatyeis/Food
‘ol | eoti.d u c
ol CRABEECND Srs 08 LB L 80P Bl am Ao
Darimséasl, UBdrenahy s cEhieoambyntnefglatanhateesany aISQng:@t ingasurgdewith methods

kno%ﬁﬁg?e{ g\-g'rl]fgr %{%ﬁﬁ@fﬁﬁ@ag l<i® - i bonucl eoti de

cont ut amat e content. The anount of
gI uTl'mnie@ulm:(bfdanniﬁiS@éQ pregeméet! imntablee. L- A ut anmi ¢ aci d

'ﬁ{é RRAr Ib@elqﬁﬁr{bogt]aiftiﬂr rtngfelg'gﬂsef A R RAvBh Qédlumlchlorlde free dry

tam c aci d s and other mate
mat’@rt ThBoaheunigdrRNA rean anaxirally deah ka?. 8z WivaSi-6MP (measured as
(0] S, . 0,
cns%t o gls%tgh égt:é %Sl@z?rl BF/}%E 24 %@Até’%‘@er'\'@ F&&%ﬁ%%%ﬁéﬁt (100 %
con@ﬁsmhy)Thafrmeaaﬁouwt toe Gt afafitle d?sﬁad@bbo ih ' iibaBugieatides in

exp\éflflﬁlgnnﬂshfb‘ffv\}ﬁﬂé)%ﬂtpgn &t 2hd p1d0or exanpl e by HPLC

anal ysi s ere analysis are presented in
t abThe Besulthobtiged invibe abpverdessrined iexperiragrds ilead fas the following
condiudoWson sodium chloride free dry

e RNA analysis suggests a high degree of RNA survival during autolysis in
experiment 2. However, the main part of this RNA could not be degraded into 5'-
ribonucleotides.

e In experiment 1 the RNA in a form degradable into 5'-ribonucleotides is almost
80%.

e In experiment 1 46% of RNA originally present in the microorganism remains
associated with the cell wall fraction. In experiment 2, this percentage was only
12 %.

e The ratio glutamic acid/5-ribonucleotides in experiment 1 is approximately 0.02.
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matter. This anount of RNA can maximally lead to 2.8 %
ww 5" -GW (neasured as di sodi um heptahydrate salt) in
wo b@saet7ed ysate after 5 -Fdase treatnment (100 PET/EP2005/000120
conversion). That neans that ,kthe % of RNA degradabl e
in 5 -ribonucleotides in experinent 1 is 78%while in
experinment 2 is 21% The results obtained in the
above-descri bed experinments lead to the foll ow ng
conclusions: RNA anal ysis suggests a high degree of
RNA survival during autolysis in experinment 2.
However, the main part of this RNA could not be
degraded into 5' - ribonuclEhledes. In experinent 1
the RNA in a formdegradable into 5 -ribonucl eotides
i s alnost 80% In _experipent 46% of RNA originally
pFeséant i n t hp Bxbcr &Y gani By efBlns as &N af 6dCMPt h Glu
the cell wall|fractiwyker | DBXPE(%BBEN 2(debf) $ (%)* (%)°
per cent age was onl y éz % | The|ratio»g k;,}am ¢
< ( |
N

2
aci d/5' -ri bonlcl eofli'¥es in exp(_Pﬁ'qlrr\‘ea t 10k
'1|6p5ram<y'easitel y| 0. 02.|BaBl e B7Fract®®bn Exp:r Dry|RNA RNA-

"% " égvr Gpymat L@Ij_o(% ye(oqof (degr7g (3 (95
nrlm nal}?2 (%3 Creamyeast 1 34 7 7 100 - -1-

Arebrgidection 1135 0B - 7858246 el | {nall {ractiof-1
3

Superdatand 46 - 4- - [Su@ernatant]-1 1.04}- - -11455 1]3.
.(./I carTT e"St 04. 4 +—+F 100 = A A'u't U= : aat Cli 2 34 8 _'
'Cieam%iﬁo.e 2l 112440 11 4ctd 495 10124 3.1712 - 1.

Shpelysri’ant' P22.50 348 -[0.18 1:6 1 Measlired|&$ wei ght

%ﬂ:{méﬂ:f%ﬁ)non 5001 UGl oT Bde Thee dry[oatten -2 YaNAC
iththe sgnplelin respect of RNA-content—in-the cre
yé&%%maéa”%?NA 7 t he =8npl ¢ whi ¢h is in a form>® 2%16

fadabl e into 5'-r|bonucleot|des 5' - Fdase 4

l\/te M?Q?élfeatﬁeSWél Ih@er guy ﬁhﬁaiﬁftﬁﬁ%wnaﬁt 'de free
gryi %ﬁ&q’: E%TI whéﬁ IS |na orm rad to gj n@é:si otscfc)a(s:“b&/J 81 Fdase

ep n‘%i % %ercentage on sodlum chloride free dry matter, weight expressed

as 2Na.7H,0 (as disodium heptahydrate salt)
® Glutamic acid, measured as weight percentage on sodium chloride free dry matter
After heating at 65°C
" After Fdase & deaminase treatment of the cell wall fraction and centrifugation

® The dry matter comprises less than 1% w/w sodium chloride

“-* Not measured

Summarizing the above, it is concluded that conditions applied in the first phase
of the autolysis process are important in determining the amount of the RNA which
remains in a form degradable into 5-ribonucleotides. In addition, the conditions are also
important in determining the amount of RNA which remains associated with the cell wall

fraction.

Example 4

Preparation of a composition comprising 5-ribonucleotides using an autolytic

process at large scale

An autolytic yeast extract was produced at large scale by applying the conditions,

described in example 1. The amount of RNA degradable into 5'-ribonucleotides,
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5 Gutamc acid, neasured as wei ght percentage on
sodiumchloride free dry matter 6 After heating at 65C
wQ 2005e1734-dase & deam nase treatnment of the cebPcTHmPRL005/000120
fraction and centrifugation &i The dry matter conprises

| ess than 1% w w sodi um chl ori de "-" Not neasured

Summari zing the above, it is concluded that conditions

applied in the first phase of the autolysis process

are inportant in determning the anount of the RNA

[ r

é@lr&@bng ﬁﬂ%a@% Y%t@ \X/%n gg%t \Iﬁgﬁ%gﬁélﬂ%g I’?('Z?I §?d(|)unrrs1 chlorlde free dry
matigr3 ol herpemnaiaimg datl vaall feaationi ekjainke ba(rmutrtfugﬁftlomwas\mrtﬂer treated
: ' ' l. I r iQn.
witl 3T 45505 AaE: b Lo/l RAR shioPirbohlidcdil and to convert the
releised iFANE | ietot BEIRP weiery camditansoblgt | despriloerk 8 esamplar eThe 5'-
. | | u . .
inch@peidts P depaferd £ W3l e Bds YEHD, HARIP il i o
membra'ﬁaaewalnm OﬁkDafmcE{QWIate@elghMt@fﬁ where the composition was recovered

e

in tlg%gﬁtjﬁém%ﬁt@es érgn Sa’(t)ér']r&@% g{;lﬁc%n'(t: etdn%/ %)r8 éaélg tuﬁdevy%[%u&i\
TheTmepmaessngataarb pr@ehtefdlactablem, obt ai ned by
centrifugation, was further treated wwth 5' -Fdase and
deam nase to convert RNA into 5'-ribonucl eoti des and
to convert the released 5 Ta&hle4 nto 5' -1 MP under
conditions al so described in exanple 1. The 5'-
ri bonucl eoti des were separated fromthe solids (cell
Aattion) by ul tr&ahodrt f & on UBNAQ [aRN&NOr afi€NR { 15-A0D | 5'-IMP
kDa mol ecul ar| ygy ght Lyt Of E%)W\:h epfoft NE| @HAPOSidizon | o2
was recovered I 0 the pernmeate. JNeate was
concentrated [y evap(d{é ati op undey OWET@'QJum The |pr ocess
Gaiam y&iaet pr esiend2edo | n1asabl ¢ 2.5 Tabl1e04 |Fraeti on Anmount -

1A N oy Ll V. W, m NN 1) AND . L [ VA AY Y " oA {0

N y \/ R B V D IalV K IIU.I.I._CI 79 L _
of 'y‘?'%)a C?g* %4?4& )‘?§%r1 'ﬁgl )13 é#rezeam yeast {102600

7 7 -II b 7
Celoos! fragory 00| 41140- | C5P24 wal P-5f rlactdlon 413249 592439, |8 2.80
(b@cer‘enz. tree@?’l I-wall fraction 41140 5924 O 5 41 3. 23
\
J

tran 4 Bl doc 00
R \> 1

2 T i W ek

““* Not measured

Measured as weight percentage on sodium chloride free dry matter -

2 Measured as weight percentage on sodium chloride free dry matter, weight expressed
as 2Na.7H,0 (as disodium heptahydrate salt)
® %4 RNA in the sample in respect of RNA content in the cream yeast
4 Cell-wall fraction after enzyme treatment with 5'-Fdase and deaminase

® 5’-ribonucleotide fraction after separation of the cell-walls via ultrafiltration and
concentration
® RNA= calculated as ~4 times the weight percentage on sodium chloride free dry matter
of free 5'-GMP. Free 5-GMP on sodium chloride free dry matter is = (5'-GMP as disodium
heptahydrate salt on sodium chloride free dry matter) / 1.47

" The dry matter comprises less than 1% sodium chloride

—~ d

The resuits shown lead to the following conclusions:

* The data presented in table 4 clearly demonstrate that large-scale production of
5'-ribonucleotides through the described route is feasible.

» 46 % of the of RNA originally present in the microorganism remained associated
with the cell wall fraction and could be separated from the soluble fraction by

centrifugation.
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"-" Not neasured 1 Measured as wei ght percentage on

sodiumchloride free dry matter 2 Measured as wei ght
w@eoseet7age on sodi um chloride free dry matter PCIVEPZINS/000120

expressed as 2Na. 7H20 (as diypodi um hept ahydrate salt)

3 %RNA in the sanple in respect of RNA content in the

creamyeast 4 Cell-wall fraction after enzyne

treatnment with 5 -Fdase and deam nase 5

5'-ribonucl eotide fraction after separation of the

Gel e Ligoichedibb rc%HHo%ﬁlaﬁ 'o%fhll@ébdaﬁém%%%éﬁlt bOfe &ell walls with

RNA= cal cul ated as ~4 tines the wei ercenta e on

sodf Urdasel ¥d dearninase ¢pyldrhs faspveyed ?rroeraa he: sc@w (e Br e&ll walls) by
5' - fifatsedi um chl oride free dry matter is = (5 -GW

as di sodi um heptahydrate salt on sodi um chl ori de free

dr yA ne@mpesitign Tontainingries & yv/wapt Sriikasivsiaotides [based on sodium

a{hl&ﬁ@éﬁ@ékj? ek WEeo tBﬁg&eSlﬂ ts shown lead to the

oW n usions: T ata presented in table 4

CI erqe;ﬁ ALP’ rIMPe+tErr£tMFF)arre§e-I@éfaﬁ eorppesdli as 164 (this ratio is
eﬁwas&g%t ;» e wﬁ@ahnw@ot@@%mah% ot @xt\'a?cts)
feaS| ble 0

RNA or 1 gi nal present 1In
m croorgani smremai ned associ ated with the cell wal I

fraction and coul d be sep e g§romthe soluble

fraction by centrifugati o‘%@#ﬁ'e—% -ribonucl eoti de

conmposition obtained after treatnent of the cell walls
Effegtt bf StheFdas eofandrrdmiﬁim eontaihihd &' -ribonueleetidés dm artificially

S by ultrafiltration. A
swW %ﬁﬂ%g thcrc(%égrgmog 'ﬁ %@d@%#&}w w of 5'-ribonucl eoti des
based on sodiumchloride free dry matter was obtai ned
The 5’ - /. (5" - Ll 5= Al ratio jA_the . @
contas FHFghHiaS 23uin fq Ao piieRed Cots TGosa o Yant™Cocs
Colber?ﬁﬁMWRbﬂé}ﬁlbnﬂwfﬂteﬁéd;Ld@r E@?b%'(ﬁdnt@ Oyaagd”, €©sta @olsCompany-
5 of the use co tions cont in ,
RO TN A ICCOTERALON oM TG 1 LriaPRYPILE? GeR e fhe Mvention
Wa@ua.gd) or in regular Fanta(r) The effect of the
tion to artificial et ened, ( (Coca
[\ ohoe mprsbelotsontdhen iy URBIE &F Saio &1 WG AT SAMP (-a0%
wiw-ans' a:ﬁlbdndclé@ﬂﬂ@s)@rmﬂ@es%) w/ivCot gluGohia aCaingransit free dry matter. The
0t t erda 0 conp t|o con
sodth PAGSTR SRR 48 Bdcbra fy PRRA fiagrof 4RO fassof composition
perditre dif é@dverage was used.

The taste and/or aroma of the beverages comprising the composition was
analysed by a panel of experts in tasting of food (experiment 1 and 2) and compared
with the taste of the beverages as such. In the case of Coca Cola Light®, the taste of the
beverage comprising the composition was also compared with the taste of regular Coca
Cola® (Coca Cola Company-Rotterdam).

The results are shown in Table 5 (Coca Cola Light®) and in Table 6 (Fanta®),

respectively.
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The conposition contained 10.1% w w of 5 -GwW, 8. 7%
wwof 5 -1MP, ( 40% w w of 5'- ribonucleotides) and
w@20686mBw of glutamc acid on salt free dry nBCT/8P2005/000120
The sodium chloride content wgs < 1 %on dry nmatter. A
‘dosage of 100 ng of conposition per litre of beverage
was used. The taste and/or aronma of the beverages
conprising the conposition was anal ysed by a panel of
experts in tasting of food (experinent 1 and 2) and
conpared with the taste of thgypgxerages as such. In
the case of Coca Cola Light(r), the taste of the
bever age conprising the conposition | so ared
(Experirentt ast ¢ Gimposiiiongrotesoeations aljeuf tastdeaamaol a
Conpany- Rot t erldemgfl The results are shown in Table 5
CowaCaal a Li dtqr)) and G9p. 7eithiReaky. pengRbta(r)) .
 6speCtla Light]. TA e 5 Expetdianiass babnghestiaal efter taste
OEsmsriveni bns abieon t ast g/Golapma cifengjtdl piteCdaste, Codra mOredbody,
Cola, acid, peaky, pungertl, m@{msvmt A0 Veaghnotep whem detected
Col a, | ess body, chenical after taste Experl ment 1
100. 0 Cola, no chemcal aftertggtig. clean, nore body,
full, nore sweet, no yeasty notes where det ected Tabl e
6 Exper| ment Con'p03|t| on Cbservations about

tas
sli gﬁfii y pungengi%;gper|ﬁent%ﬁf%gg§b%ﬂ§%s§g& rr%sh
St I {OFIgEI®, 1TOT &4 §it €NSE,  Graf§éipaey, a0 < ht%ﬁﬁgenpet ected

The g eshhbm 2CT SRy S TOW SRS fidsh V&roRgdrGhiore ernsdlFo
conposi tions of the invep oSt n68s Wh&e gtggtgd and/or
aroma and/or nout hi eel of Coca Cola IiTght(r) or

Fanta(r). In Coca Cola Light(r) conprising the
conmposition the aftertaste due to the presence of

ar t ifhedeayitssiirastyerivmnsa pasitive efigrb of earamrasitions phthe iayrntion on

theaf‘a%%%ﬁ@/%p%)onhé‘ ahb®r W?diﬁﬁf@gleof‘ éoéﬁi@)éfédhgﬂt®1 of P&nta® In Coca Cola
Fanta(r) ngwlsm the conposition the overall taste

ﬁ

Lighid comppisingi thel semppgition dhe afiesieste dherlei the gresence of artificial
swb%ﬁgﬁegas(ﬁaﬁaﬁ%d'g IHERS { dhd YcBSuIWRERS ,n the beverage is
ntro nthe everage as it would nornally be the

masked. Wwibe Feotay somripoaiay tv@a@mp@&thrathﬁ@wléaatg @ad impagicular the
fruﬁ? ARt &ALRSs improved.

In addition, no yeasty notes where introduced in the beverage as it would
normally be the case when conventional yeast extracts were used. This demonstrates
that the compositions according to the invention are clean in taste and it is especially
suitable for beverage applications where the presence of a yeasty taste originating from

the yeast extract or composition is not very desirable.

Example 6

Effect of the use of compositions containing 5’-ribonucleotides in

processed cheese

The composition of example 5 was added to a low fat cheese spread
(Slimkuipje® naturel 15+, produced by ERU-Woerden-The Netherlands, comprising 5%
w/w fat, 14% w/w proteins, 4% w/w carbohydrates) in a dosage of 100 mg per 100 g of
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that the conpositions according to the invention are

clean in taste and it is especially suitable for
whewsnerye4 appl i cati ons where the presence of aPgEEB10Y5/000120

taste originating fromthe ygast extract or

conposition is not very desirable. Exanple 6 Effect of

the use of conpositions containing 5 -ribonucl eotides

in processed cheese The conposition of exanple 5 was

added to a | ow fat cheese spread (Slinkuipje (r)
chéc@éeo n%%p?é?%gﬂhe %rs%t/ijﬁcglt@r QVon%?Hf W&p rs%te’dgriésl)ecd\ﬁ)gﬁkﬁd f#dSomposition
<e>tpsrlm¢n§/a)r\a@%gwalvwobbsd@spag@ Oéﬁxr;mtr» ingasiveg of depdyand compared with
thé’tfa‘ége ﬂﬁtﬁe %Hé@é%dﬂorg&ﬁ ak RBLULISPHLP én@ﬁﬂﬁ%@fas@ﬁzgg correspondlng

prea risi e CO osition (experlrrent
fullafail @A’gé@btggulbfqihr@loudkwmpé\attgeh f8t,aBtoidHepdb Py f -Vé(n@rden-The

o 0fo0 I
NeRIRAGE et Bk Puolaoh 0w DRAGRS SRLAALaRRrT4ERS
f at Theaoedsidts af¢ ahdowih aﬂ)abKGCZoudkui pje(r) naturel 48+,
produced by ERU- Wber den- The Net herl ands, conpri sing
21% w w fat, 12% w w proteins, 2% w w car bohydr at es).
The results are shown in tablTable7Tabl e 7 Experi nent
Con'p03| tion Ooservatl ons about taste/ aroma (ng/ 100 s))

£t ne +
rat— ot T

Fbl fat prodiat 0 0 Moo booea tacte—creamy
. Els'(\l/)ve?m?ntpr 0

R (

v
ot

O

uut 1 cary 1 t
;g*;:;f% O R o T O
el fa)fp&géctrw{?' Fent iy R0 el U Blealn SRRE_ o O

lLBV&'i'at‘p(dduct' [ & CreanyWabk shebsEHEste 4ot creahmy, Aot TRly©
ghym lar to (full fat pyoduct, no yeasty notes where

FBpethentl1 Thetoo@sul t's Chmbenchsss@wrana Ban @§,tmddé creffy/fatty than
conposi tions of the inggmstconoresintibetotiidlSateradoct/ mryeasty notes

aronma and/ dr nout hf ee| whre getegtessed cheese with | ow

fat. In particular the taste and/or the aroma and/or
t he e I Fif S
vm%ggfst bieBy SREw! AWefdth oPRESROMBBSAIR GOMBIIhAMSN on the
tamand/pr aremapoder meditidecltdf eronsgsed elgesgfwithHew fat. |ln p@ntlcular the
tast® LRGAr ﬁ%ea%lf\r ajnﬂl Gl Hoﬂfl’]feéqgf mﬁgﬁaet% &R cheese comprising the

originati e composi t ntroduced
compes1f|@md1asE)amfp| @semblance with the taste and/or the aroma and/or the

mouthfeel of the full fat spread cheese.
in addition, no yeasty notes originating from the composition where introduced in
the food.

Example 7

Use of the 5’-ribonucleotides compositions of the invention in the

preparation of a yeast extract

The 5'-ribonucleotide composition obtained in example 4 was mixed with a
conventional autolytic yeast extract (Gistex LS® produced by DSM N.V.-The
Netherlands, comprising 65% w/w protein, 40% free amino acids based on the total
amino acid content, ~0% w/w 5'-ribonucleotides) to yield a yeast extract comprising
19.1% wiw of 5'-GMP+5-IMP (~40% w/w 5’-ribonucleotides) on sodium chloride free dry
matter) (YE 1). The effect on the taste of several types of food products of the addition
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Use of the 5'-ribonucl eotides conpositions of the
invention in the preparation of a yeast extract The

w®2005i0b0B4IC| eot i de conposition obtained i n exar@l/gP2005/000120
was m xed with a conventionalysautolytic yeast extract

(G stex LS(r), produced by N. V. - The Net herl ands,
conprising 65% w w protein, 40%free am no aci ds based
on the total am no acid content, - 0% ww

5'-ribonucl eotides) to yield a yeast extract

of §Qi@’Rfeb§ﬂ SratPwhdchinparet vﬁth t%ﬁéct‘df%’e badiioR W é"bommercnal yeast

- r'i bonuc]| eoti des) on sodi um chl oride free
exm@tt SPMP[i¥iRg 1 JtheTriamer fasrqung roft Peribariicecyiess eﬂi‘é’r &-GMP+5'-IMP

(AfYRIRS K3hjih0QdpH, 0Ll JSr%lr@;f 2‘i%em&*déft 5%@]‘%@@!\@ gﬁé&iz% wiw 5'-

extract was conpare fect of

ribgRuciedtisierdol en S%@ﬁph@fdﬂ‘? 8@@ dabwptrteré (Y 2)4 he sane

YERTRHL Y2 @hefe' Q@fé‘d% &4 FHBRirgYpes ofM38Sn 0% wiw concentration
(Arom [ d, Koh Japan, conprising 21% w w of

angd'in @giers 00 WMCQ@?@WWHS - ribonucl eotides both on
sodidiim&REMR ,n@@%fpge dry matter) (YE 2). YE 1 and YE 2

where tested e followi ng types of food in 0.1%
W w Qusinesl it Feambaed” (GaneioarWogrdeneBws Netherlands) (probiotic milk

f .
Egp;ﬁ‘?ﬂ@gg@{ﬂ ?@atas ngﬁ]&tﬁ)r&%ﬁ '\ﬁé) er@Pé W%ug\grg 45'91100 ml,
“(pr d8i &tQ o/10IRI, aallcwm vi20 g/ 09 mit witanain Bé’oﬁpa@smgﬂea ml, vitamin
t /100 m, fat: 0.0
'pro/E’%o ni | 8/% %1?8’}%5%’_{‘2% 'i‘5'§”8ﬁrﬁ% SVitamn B2: 0.32

my/ fmmkmrip,le“"’vaspmdablwheesemtmIQW/fa’o@emexampleﬁ)n nC 12

/ ( cheese with | ow
?gt ]é)ogjecgh @J(e %E%EE?MSE:%Q&EU?% Wgﬁgpr eadabl e
chedsmia SeangeR 4988 exabjple Fanta Orange(r) (see exanple
a The tesults arengg in Table 8. Table 8 Food YE

e FQ?H ?8?%3%\}{‘ £8St%/ ar ona Appl i cation Ski mred
mlk 1 Natural mlk sensation, no after taste 2 MIKk
notes not characteristic a%{;r%rse, after taste
Optinel (r) 1 Strong fruit full, no after taste

2 ISid’chg fr ui { Yyeot es, Ch08beraatbraldbent Getsiatonsl | KU pj e
(rA '}l full, no sharp after taste 2 Sweet,
as |nqen 1arp after |taste
Sklmmed milk 1 Natural milk sensation, no after taste
2 Milk notes not characteristic anymore, after taste
Optimel® 1 Strong fruit notes, full, no after taste
2 Strong fruit notes, cardboard after taste
Slimkuipje® 1 Creamy, full, no sharp after taste
2 Sweet, astringent, sharp after taste
Goudkuipje® 1 Creamy, full, no sharp after taste
2 Astringent, sharp after taste
Fanta® 1 Strong fruit notes, full
2 Astringent
Water 1 Weak taste, clean
2 Blackcurrant after taste, wet dogs smell

In conclusion, the yeast extract prepared from the composition of the invention
as such (in water) has a cleaner taste and no aftertaste when compared with the

commercial yeast extract comprising the same amount of 5'-ribonucleotides (Aromild®).



Goudkui pje (r) 1 Creany, full, no sharp after taste 2
Astringent, sharp after taste Fanta 1 Strong fruit
wmeas®e778ul | 2 Astringent Water 1 Weak taste, BCEEP2085/000120
Bl ackcurrant after taste, wet,dogs snell In
concl usion, the yeast extract“prepared fromthe
conposition of the invention as such (in water) has a
cl eaner taste and no aftertaste when conpared with the
commerci al yeast extract conprising t he sane anount of
(v, r I
Ingg% ?c%c}gg%h%%?g 1 géﬁ@rt&te E@rc]‘v%gqhe over\glé flavour of the
fopdh wtbvletmadlngfaraaftnnrtaaw Whhle ctbmpalred/lvtlilfno\(ﬁ Zzwmrmlg ):1g

aftefmé@g&ﬁg 98&3 ?ﬂnﬁtastxg'%wéf%%ﬁéégégﬁ)BecQ%%osmons

aqqgltdi‘rg; thdhe mmo!aom |ane1$t|mamandr iy taste tthan icowmmdreian yaast extracts
L h rcial yeast extracts
coﬂdjrilshgcthg@% e ngs,bé}ﬁ]ggtt %Ib ﬁhc ?OQWTE
5'-r|bonucleot|des CLAIMS 1. Process to produce a
conposition containing 5 -ribonucl eotides conprising:
a) subjecting a microorganismto autolysis under
conditions at which a substantial part of the RNA
remains in a formdegradable into 5 - ribonucl eotides
and at which a substantial part of the RNA remains
associated with the cell wall fraction; b) subjecting
the autolysate to solid/liquid separation and
recovering the RNA-containing cell wall fraction; c)
converting the RNA in the recovered RNA-contai ning
cell wall fraction into 5 -ribonucl eotides. 2. Process
according to claim1, conprising: d) separating the
fraction containing 5 -ribonucl eotides fromthe cel
wal |l fraction. 3. Process according to claim1l1l or 2,
wherein autolysis in a) is initiated by damagi ng
and/or partially disrupting the mcrobial cell walls.
4. Process according to claim3, wherein damagi ng
and/or partially disrupting the mcrobial cell walls
is perforned enzymatically. 5. Process according to
any one of clains 1 to 4 wherein in a) at |east 50% of
the RNA remains in a form degradable into
5'-ri bonucl eoti des, nore



10

15

20

25

30

preferably at |east 60% nost preferably at | east 70%
6. Process according to any one of clains 1 to 5,

wok@s®esT134 N a) at | east 20% of the RNA remai NSPCT/EP2005/000120

associated with the cell wallfraction, preferably at

| east 30% nost preferably at"least 40% 7. Process
according to any one of clains 1 to 6, wherein in b)

the RNAcontaining cell wall fraction is recovered by
centrifugation or filtration. 8. Process according to

any one of clains 1 to 6, wherein in b) the autolysate

is subjected to ultrafiltrati on whereby a m xture of

RNA- cont ai ning cell wall fGlAMSNn and RNA derived from

the mcrobial soluble fraction is recovered. 9.

Process according to claim8, wherein in c) the RNAin

the reEmecesetd proouasraecanipdRkiéncontaiting Heriboautlientidds comprising:
fractign . ver. erjVv 0 e merobial .
sol ublge)) fs;ﬁg%{:fl'lrgqg%aﬁ{el&g%ﬁ%?r?me[ iaﬁl (I)\}s'is %&Q cOAditihe' & which a
5' -ri bonscbsatiialegari ®f tRe oRNAS reroaios dnng foom adygradeblefinto 5'-
clains 1 erejn i t he IS, enzy i cal .
convert eoﬁ'tbl H?%e(\ﬁ%-ef’i n@nagl\'@%@ﬂ %eg%r{élﬁblpgél @atﬂf ﬁrxjp}’ remains
5' - Fdase assodizted withdisssesllavall faedionnase. 11. Conpositi on

containing,. 5 zrihonuc i des isin 1 _ampunt of .
S 2 Bl deititd HBL i8G5 BRI shfhRfert TRy dkodieping the
mat t er ofRNAeontaimpgsiellmall fraofiorgt | east 15%W w and | ess
t han 55% w/ w, ..pr gf | f at le 30% w.w a less. .
than Sobcarverif Fe SRR it ng sedvar SR hctath A\ i getion into
| ess t harb-Gbé&bwmlentidd?. Conposition according to claim

,  Whi [oJago Il a_ hi [ t of 5 - GW than
t]%e suﬁfolog?gﬁ ggcog‘iﬁ@%ﬁ)t%;]@?ﬂ%pm%ﬁ%%ghd 5 -1 MP (based on
sodi und)c iskepaiatieg fhedeactioly corgbingng Diribogclexdidpe &b tha pell wall
13. Corrpqlsaic{i&g)n according to clains 11 or 12 which

further conmpri'ses glutamate wherein preferably the
rati o Bfocgssia@orting toocldim- T oz widreio tauthiysis is agds inttistied by

most 00012868 sRRPeYual by b R mibRB BORLART, Y, O

ahy oniéroséssherionind tb dlam1B wheréio ddmagingewd/or bartialtheisrupting

Yo 13 V8 TERRBTLA RRIIE e SRy RBNNT 0 G o T

the arBrogesmagaordingtadny amewdf icfaieb 1d6 4fwdmdeiniirt &) atdshst 68% of

15" a4 it T VB6BIp FOTPABOALAIGE S
preferably at least 60%, most preferably at least 70%.

6. Process according to any one of claims 1 to 5, wherein in a) at least 20% of
the RNA remains associated with the cell wall fraction, preferably at least
30%, most preferably at least 40%. '

7. Process according to any one of claims 1 to 6, wherein in b) the RNA-
containing cell wall fraction is recovered by centrifugation or filiration.

8. Process according to any one of claims 1 to 6, wherein in b) the autolysate is
subjected to ultrafiltration whereby a mixture of RNA-containing cell wall
fraction and RNA derived from the microbial soluble fraction is recovered.

9. Process according to claim 8, wherein in c) the RNA in the recovered mixture
of RNA-containing cell wall fraction and recovered RNA derived from the

microbial soluble fraction are converted into 5'-ribonucleotides.
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the side or after taste of an artificial sweetener in
food. 17. The use of a conposition according to any

wor@sm067764 ai ns 11 to 13, to inprove the speci f PCT/EP2005/000120

vegetabl e note and/or fruity,pote and/or alcoholic
note in the taste and/or aroffa and/ or nouthfeel of a
beverage. 18. The use of a conposition according to
any one of clainms 11 to 13 in the preparation of a
yeast extract conprising 5 -ribonucleotides.

10. Process according to any one of claims 1 to 9, wherein in c) the RNA is
enzymatically converted into 5'-ribonucleotides, preferably by 5'-Fdase or by
5'-Fdase and deaminase

11. Composition containing 5’-ribonucleotides comprising an amount of 5'-
ribonucleotides, based on sodium chloride free dry matter of the composition,
of at least 15% w/w and less than 55% wi/w, preferably of at least 30% w/w
and less than 55% w/w, more preferably of at least 40% w/w and less than
55% wiw.

12. Composition according to claim 11, which comprises a higher amount of 5'-
GMP than the sum of the amounts of 5-AMP and 5’-IMP (based on sodium
chloride free dry matter of the composition).

13. Composition according to claims 11 or 12 which further comprises glutamate
wherein preferably the ratio of glutamate to 5'-ribonucleotides is at most 0.1,
more preferably at most 0.05, most preferably at most 0.01.

14, The use of a composition according to any one of claims 11 to 13 in food or
feed.

15. The use of a composition according to any one of claims 11 to 13 to improve
the fat note in the taste and/or in the aroma and/or in the mouthfeel of food
with reduced fat or low fat.

16. The use of a composition according to any one of claims 11 to 13 to mask
the side or after taste of an artificial sweetener in food.

17. The use of a composition according to any one of claims 11 to 13, to improve
the specific vegetable note and/or fruity note and/or alcoholic note in the
taste and/or aroma and/or mouthfeel of a beverage.

18. The use of a composition according to any one of claims 11 to 13 in the

preparation of a yeast extract comprising 5'-ribonucleotides.



