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WD 2004/ 067758 PCT/ EP2004/ 000658 Producti on of

5'-ribonucleotides 5 Field of the invention The
w@e@gmet7sg nvention relates to a conpositi on cOPEI/EBI004000658

5'-ribonucl eotides and a process for the production

of this conposition. The present invention also

relates to the wuse of a conposition conprising

5'-ri bonucl eotides in food or feed. 10 Autol ytic yeast

extracts are concentrates of the soluble materials

obtai ned from yeast after disruption of the cells and

di gestion (lysis) of the polyneric yeast material.

The active yeast enzynes released in the nediumafter

cell disruption are responsible for the lysis.

General |y these t Ppedudionyefdiribonuckotisiedo not

conprise 5'-ribonucl eotides because during the

autol ytic process the native RNA is deconposed or

nodified in a 15 for n‘gygwghﬂ smngi gr al nost not
degradable into 5 -ri ese types of
yeast extract, which are rich in amno acids, are
use as basi.c taste. . pr v.' ders. .

The. Ui WSS AERH T o £ PPl R s eotides and
a pogesd fontHel pregudiiontohthid asheosition. THirEptfee@tﬁt invayitksroaigd 'reﬁat?s to the
t cts, on.t t he oncentrates o

thzgscgﬁ{%% on W%ﬁf@%gggn%{ﬁoﬁa = ¢ dg?ﬁ §8%st after

di srAugblyticyedst teacte lates comhegtratteBcu‘ﬁ _tlgé )tSIUEDe rAB@rials obtained from

gase ept i.das an : .
v 3964 BlerEhELBI5 SRS uBE ML e opot matra
THeysitive yEhst eratymes ryleasaetd iarthy mesidan eafien aell disaiption piré eéspons.ble
fof fheg i feFan e Pt R RE&ita fainck e38Rese Snsbipieotaes
be(caysajdmmq thmmﬂolympsmh@et me_ ﬁat'rle\H?r)lA i€ Ye06pésed or modified in a
g vk Rl B B BB BloPle i 537 (B P noom drpes of yeast
exEreIethh’iczh dmm:masenhm adidsdateousdchin ﬂ‘iexfdd)ﬂelnd@stryﬂéd:’ bbSic taste
n

I, f intg 5' si ne ho e (

Pro 1S R BT o i iV i B s o lce ety taste
to&heefobder ef ore rich in 5 -ribonucl eotides, espem ally

ric M. Ote St extra
a1 st W4a8ade: g CHSE: cmaPnogiapof the solubl
maieriaBd/Bbtairc MBS a(eestka‘itmn/ﬂlshm‘tlohhﬁltme ﬁél&yd@ésmhﬁy&é)%d addition

gpert The enha
of BRI Sl Papietn nd 2508 41K LllaST® oo peestShspesslen during
IysTsh|Taepiaevmmsbenzwne:bea?ermdwcbtas pnﬁr?ttbtthé agls. DQﬁngJﬂ‘ﬁéTbrocess 5'-
xtr ct S . in5-rib

rlbgﬁﬁlﬁ%oﬁgﬁs}g gprf\rgrﬁe k gme g}otno hgﬁ %g@@P? djrg%uesuracn mono
phssplm}&s657¢7tﬂ\rlﬁ>ha:§itb§|nar(6 é%%%mégmewphﬂé 5MEMP) and adenine (5'-

ércl)l(n)é" n'cn)ono ghospgr(e ng nglé’s are ?ormed._ g\lhen 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. Yeast extracts
rich in &'-ribonucleotides and, optionally, rich in MSG, are usually added to soups,

sauces, marinades and flavour seasonings.
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Yeast extracts rich in 5 -ribonucleotides are up to

date produced using yeast strains with high RNA
waeonteet7seand/ or by partial extraction of the cRCT/EP2004/000658

content. A disadvantage of this type of taste

enhanci ng hydrol ytic yeast e®tracts is that, due to

the presence of am no acids, short peptides and ot her

yeast conponents, they are not very 5 suitable for

appl i cations which require cleanliness of taste. JP

51106791 descri bes a process for the purification of

RNA "§8hextiadts seh |in Satiboriclesfides peastp toxdataqurodusiedovaing yeast
str@MSS\ﬁYf?rrfi’éh FEIGA t 4t M(’)rf bﬁ%drﬁ’é] SktfFon 1GH fhesgéll dntent. A

purlflcatlon Stegf are necessary to
d'sédﬁ%ﬁ?&ﬁ eii thisi typaiof fag erv@nmm hydeghais yepbleoxtragtsas ghat, due to the

pré‘ééﬂﬁé bp%% s %Kﬁr? Bé%t‘i’o%s a-ﬁﬁecftl’t?%'y%agpcoﬂg‘&gﬁﬁgﬁlﬁﬁy' dle not very

document  of use of i's puri

SUtf%e for gaRiicetions whick seppisidlaadtiness i tastei ng
- UPWW@*@P@éQﬁEeS a &a@s %}WPQ?)HHﬁ@éiloﬁsbfWA ﬁsmg ultrafiltration

en ancers in esent | nven
of ja yegst pexdigch doltawrego by tf’teéiﬁ@l edditiahali p@nfa:a’m)rg Ntemrrﬁﬁim Serles of

puﬁﬁca@on %fe*ﬁ@ n\Hﬁl'Gﬁ%‘i‘? ﬂ? g@,g,qt} agna G @b aﬁlg%{t%cﬁ\zed ﬁﬁ@\r makes

be used I n severa ap Ilca
theopjoeess esimpligategranseanpensive ihetmisi o wggpsmn iethis doicomkst of the

usé‘@fjth@p@r fric8 HNA G fHé?fﬁ'S&lﬁ:gBHro % BB{I@%#C(%'n%mR% g-ribanucieotides,

conposi t | ons cont ai es W
Wh&heﬁaa@@eiseétasé@stﬁsnhamwndme Description of the

|nv t
or Bk 88 Tt preeRe ROk I RIE sl BT Bs ppjeinipg o o
amqa offﬁvébontm*qntldw whichwase gleah irpfas! and trombes Ut indeseral food or

feeﬁh%gﬁle%‘iﬁ' hfv’t’ﬁg{ r&gﬁefcf" bRy Pl%g ber alg Ls! t?arff'gwgg % %@Ie and

ribonuc es or eas
effgtixe gromss Mo theupoduetiofes. cqmm’smoasmntahmg: Shpilziutieotides with

theaérépac@é}gﬂéé SeaticHedt et e. Typically the conposition

of the invention conprises at nost 98% w w of 5'- 25
ri bonucl eoti des. The present invention also provides a

process which is vBegcriptign ef thednyention ef f ecti ve and

therefore commercially very attractive.

Ad [ t

0130 SESRAE B, EAGEES, Db PR HCPAL B
(bagpd tont the NeGhireesidon mufttes eysdghi) efl SRNBonudentides. The composition
préera%lx *%BH@%&O%OI‘;Q& 6§‘f‘ Wil 8% ¥on ok eoh&z 8 rﬁnp*ﬁ% gre&q{aéy at least

‘ﬁ nUcl eoti des having a
75%eWhit Pl BHybasiunisbiidesn dPrefietably ﬂmmnmgtidnyalsercpmprises glutamate.

Ty%%}lgnﬁ'{eo\égwgégggﬁ Sof IRvet(?ﬁSr‘cl’ Scd prj:st%e %{ eser}t 88% w/w of 5'-

. e use e pr
rlbmnbo@dasi on of the invention. Specifically, the

pr gﬁ&ﬁ%krés%@ﬂ/g&ﬁbrpgl% |60 B 25638 L9kh lshvery simple and cost-
effectlve and therefore commercially very attractive. Advantageously, the process of the
present invention combines the separation of RNA from yeast extracts with the
conversion of separated RNA into 5'-ribonucleotides. In this way, it is possible to
produce 5'-ribonucleotides having a high purity in a relatively simple and thus
commercially very attractive process.

The process of the present invention may be used for the production of the
composition of the invention.

Specifically, the present invention provides é process for the production of a

composition containing 5'-ribonucleotides which comprises
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35 conposition containing 5 -ribonucl eotides which
conpri ses WD 2004/ 067758 PCT/ EP2004/ 000658 -3 (i)

WO e@ansTI§8 i crobial cells to release the cell POWERW$000658
conprising RNA; (ii) separating the RNA present in the
rel eased cell contents from es-her soluble cell
material; and (iii) converting the separated RNA into
5'-ribonucleotides. 5 Wth the term
"5'-ribonucleotides" it is herewith intended to refer
to a mxture of 5 -GwW, 5 -CW, 5 -UW and further
5' - AP antiéaingShictobla) celtsdp eelnasenthe Tell civiRents dohmrising RNA;

LS S BPARGTE, BRG] i RRLBIE LR o cver

solgblbeelematariat ended to refer to either the free 5' -
i bopucl eot i d lts t . 10 Th i ght

nor Bt oy PBo e SirRelaRARIS 5 RoRlSEHR (i on of

t he Withethe iterm “H-tibdmyclectidesised renewitreint@idghtto oéfet keea mixture of

) d t t itL i S. , .
5 2ae. p5ERE REURRL B8 aftinet BEARE RERGE 5 I hatSin dpg SsivP in the
miXtureiihabtaioed b]g ipelﬁial @i&ﬁm;ilq&te @odmsiortw bf)ﬁ’-.?lﬂ_ﬂﬂntb l%tMlP.get

.Of . the invention cannpt ¢ ai . ,

reand T it RerbbrSIER rcbereRonfriEd dordsleiCrgher dhe oo 5-
ritdmeicleatidasl axtsaltnthefed?/ w. The | atter cal cu! at i on 15 can

ort P Thg Bol e TGS AT S-SR mote B e amicsiioh & 41 invention
(%\ﬁdw)ud; absiﬂ asftlg)éf Wit ;Df ?h)a _(SlIaD:Efr_eerHryageatl(e?’wmﬂﬁe ;:cbmﬁosition and is

t i ght of free gluta c er_wei
ogfated B UhopBln S el Re T Aol St iBofimidioe Ritiree does
ndtheearn e tthe Goppesiticrabl yhe: mvptichesargioti can@ineNalE ek means that
B B4 Rl 90 ke SRIAE 8P 55 P
capr ®éep?fdrmce)ﬂ S%i rﬂieFBdidsO kﬁdwftlrttd hl\hb@as eskillet! hinstheakito The amount of

re.than O. ...l n.gener e . conposi.ti on conprjses. .
olTRBTRD Toe COMEBBIIOR [T URPY o AT BIORE] BOBSHEEB (thAd), Le. the
Wﬂggﬁ a;f@blgmtarfnrmicﬁpér W@gf&?}éf Wag| frée ghuhat@tcer thasadpasition.
ree e co

comple EPBHOHOT b o, Fepb B S BRERGY S5rprEGmieRaterperein the
rafio -dB\dRuttinate toh&'-rikamirclebtides- is NBs1ttthn50.4 Affsferably less than 0.05 or
N TR E O I e
cdmpadsitionrconipeisés flem @oiMptas1 1% oteferalinodrES® S 5% or more preferably
B B L 3B TRl f YRSl S Brfsion

hi ghtie aompoditiadl obtheGMRentionr gefeeasly @bmihises Hivrefs-GMP than the
S B0 5 20 R s PGBl B e -
GRPathaur the nduam o ri- MRl BYARIP. tThie S5’ ¢bBRAGSEGIdeNcomposition of the
pr(e:gg:ﬁa}ﬁv%gltic\)’\rﬁ,tpr}eferably obtained from yeast, contains more 5-GMP than the sum
of 5-IMP and 5-AMP. The higher amount of 5-GMP in respect of the sum of the
amounts of 5-IMP and 5-AMP in such a composition is advantageous because this
results in a stronger flavour enhancing capacity of this composition compared with
presehtly_commercially available yeast extracts. This is because 5-GMP is more
functionai than 5-IMP with respect to flavour enhancement, while 5’;AMP does not
contribute to flavour enhancement (T.Nagodawithana, “Savoury Flavours”, (1995) edited

by Esteekay associates, Inc, Wisconsin, USA, page 302).
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This is because 5 -GwW is nore functional than 5 -1 M
wowah/oeEsSpect to flavour enhancenent, while 5 PEVEPIHIOE600658

not contribute to flavour enhancenent

(T. Nagodawi t hana, "Savoury Fk&vours", (1995) edited

by Esteekay associates, Inc, Wsconsin, USA, page

302). WD 2004/ 067758 PCT/ EP2004/ 000658 -4 Any type of

m croorgani sm can be used as source of RNA in the

process of the invention. Bacterial and fungal

m cr Ay tyasiof micraorgapise ean leel usaalieh saigrce o RNAMT the @oeess of the
L SULE ab : i cat | Pref.e :
o b e an8 Johef i BRI ' Blregy 5 (CaE fbse which are
suiblegfof dami- gmd teedaamplicdtions cBreféreeds micbgrgapipiseade tthose that have

fo o] ons ion. Preferred are
o 8oty BB hoof 0" 8 soB SHES” et o ror numn
coristmpbog drefemed s midrbarganisine withedhigin RiNAecqgterdess  of

et Tk S micx R e syt HE debl H neliogediint the ivention
inblebe fiimegtdus fuhgi, gecheasa Thawcleana oy édepergilusyarer yenst e%ast strains

[ ndi are preferabl used. Yeast strajns,.

ogiendRE 0% SerE Saftiariclieetn Ky eeyors O andiits o proferaly
uddile Yebstastrainsl BelSagind & ¢y gersusc Saehiasormeceay for xafmplte dthe strain
SEX nPI es of suitable b cte&ial m croorgani snms are

?%02713 Oényacgﬁaerﬁsg@fa&a}rg’pre 9@? " Lactobacillus. The process

of t Beamles exfit suitablenbactieriaiayicadcagdnisvhé hara ldeticradidabadéeria, e.g.
I_br th.lof the mcroorganismin question. Fernentation

?)ci1 caggg%'s that can be used are known in the 15 art.

| n sOhepaesssof the gresert mvehtiom nayadtért edth bfermentation broth of the
concent.rat.ed before use. i.n the present prqcess,. for .

G SHITIS T SURTIOP GEaT o8, PIPPISFa Hhad 2N 6, US| kgown in the
art.rleaomgeassts thBakenertationdasth osini behcdnaentteted before use in the present
concentrated, tp 15-2 .% of .dr ter content) ma ,
ER atr Xoine P FRaffuablih 8h Ao o o EaF . Fobe AEHaidBaker's

ydasbwhish has bsemcdriteatrhied o RNA7at o Aty roatte. cohiapit)aahy e used.

with_a RNA content .of 6-15%9 . .In this a high.

aroure Bmeefit thtth sfndatlontafen Sofsinautt 8 hian Ra content

(i.& higpibaligvathyet RNARDDeASE!.6-78% ) druthis waes high mnaiuhest 5'-ribonucleotides

.mcrobial strains, wth high,BNA content e . . . .

s e AR 45k, st hrafest T on et & FhS anispotial sygins with

hiGNRNXOcdreeit are arefared) ybastus ether Thieobiay singihs with 206WEENA content
m crobi al strajns can, be advantageously . converted

offl BlsBchimystis ThA® SERm e otS FPRER aifeing Ghnpgmavantageously

cdrivertéd drol coapbsitiens onyemst extractschavirg @ rmigre Ssrisdnucleetide content
i, nvgnti on. Furtﬁ?rnoret. usi gtiht he rocesg of the ¢ ih

Ui dla Prefes ((f e IgNen l?gnﬂ:g’ PIE Sing e q1eisiedf the present

inventiongcampositions can-bd distained @avinde Kighdrediribbhadleotidecontent than

th% gzﬁ%@m tr{g?\?v%)ng%gelt %gp?e?ﬁqaxc@l A esd(a‘ﬂne l?%?\ﬁbl\ gon?cfanttofﬁheR starting yeast or

microorganism and/or the content that is found in presently available yeast extracts.

Prior to treatment of the microbial cells to release the cell content, the microbial
cells are preferably treated to inactivate the native enzymes present in the cells. In
general, the RNA is degraded or modified in autolytic microbial extracts and separation
of this RNA is therefore léss attractive. ,

Inactivation of native enzymes in the fermentation broth is possible with, for
example, a heat shock, such as 5 to 10 minutes, suitably at a temperature of 80°‘— 97°C.

This treatment should at least inactivate the native enzymes that degrade the RNA of
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m croorgani sm and/ or the content that is found in

presently avail abl e yeast extracts. Prior to treatnent
w@Rootke7788 crobial cells to release the cell coPCERP2004/000658

the microbial <cells are preferably treated to

i nactivate the native enzyne$-present in the cells. In

30 general, the RNA is degraded or nodified in

autolytic mcrobial extracts and separation of this

RNA is therefore less attractive. Inactivation of

natjive enzynmes in the fernmentation broth is possi
thevi rPiRToofgAnisie (81| RNOSBhHESR, BRBRA, Fdaseh ABersfare 1'0? RNA of the

mlmo@ak{{a%m S| b?e%rébl th BeeaBshatd e ibdifPatterdhfs tredifiemt. RNA

treat nent shoul d | east inactivate the native

degradptiers mel gec ﬁé@!@r stage HRPeFMNG yowlitos of ssuitable enzyme.
PCT/ llER@Q%’éc%gQQﬁethe lﬁl(ffnhgglﬁfo%%r %T’é 2 Qr%a&d to releeﬁe the cell

phosphat ase, Rnase, erefore, the
copiestso GPmARMPIEeN RNAI By digr ’ﬂ;nenbtth@eC@Ibgva&ae@reodlsrUpted and/or

daﬂ’i’ag;'ele'ré‘é%lt%tlﬁFeléégesofttﬁ@éélf%hﬁentﬁm degradation may

at a’later stage exanpl e, by addition of a

sui tatsirdereiozipirnse| thetord gniris drapt thereelisntbaritoelin can be treated
chg?n‘ftfaﬁyb' Abcraflchiy Bf @nign%ﬁb%lg/ &ﬁ‘?d Fletiere Hidfnc® t htéosesfkllled in the

cont erits conpri'sin S treatnent,
artpal | s are disrupted and/ or damaged resultl ng in

rel Q\maﬂfc:altthé%fn‘ﬁ@htjs 158%&ﬁ+rﬁogérﬁbé?lﬁﬂq Je§| P ;515} ase, use

cell content romthe ce n be tre
of chighirsegsiuge hemoaanisers| ISyp@ﬁsﬂé@»ngﬁmru ngmﬁemﬁ@ techmques may

inVORIeAR gK/P]ﬁ\V%brﬁ&eé @g ega%lﬁ'éngﬁﬂl idssHe8ds @F bisind ®f milling apparatus

Mechani treat ments 1 nclu onbgeni sat 1 on
(egeahabddll. At this purpose, use of high pressure

ho%‘ﬁ‘né&ﬁrﬁeétﬁeﬂgsﬂcm& tifd m%@ BP'E‘%E@”'aﬁ@fl'é’rﬂj/or Sc;:’me or more

t echni ques na ve m Xl wthparticle
sugaeientanet/ @ﬂtergea@s Obernigsl érleatmnig aod leds mrefegredpip@naasejéhey may

Ieéoetcgg]aﬁlap%@ raﬁ}:ﬁ{i of R %?émél @/ﬁé‘ﬂ?%ksah lﬁcuéége with€consequent

use sal t al't and/o
forsnLﬁfrba@fambyngcled@te@@@dr&«ﬁbormﬁaﬂhd% treat ments are

| essp YioTRR; td.al
degr x dat |b§{’1 ?ﬁf Emﬁég%edggg fP eéﬁﬁ%ﬂﬁ%ﬁorpﬁ deﬂ‘ Jyall lysing step
berhyse @ belsercpaniie! offtie praCEemCHT thzrebryu teorninisvedt Iinmﬂlt@ndthe use of
0 Y, [ d
or AR AL PR ESLEAY a0 (£BY0 & MBI LAY Sover
engyhetpreparationsrasn lof uséd cpmpueisg oe&wasmrg@mnWS hemicellulases,

P e £BRethe, A0 a8 R0 oA o 8ot
cap gl esedSdhe medgction opnditipns frirthe ieorgne aeperd o élnie enzyme used. In

ol R e dohi] s 2SSl RN R o ERGR L 2B ot oH o
fropy i@ 4 encéuctebma@"a’am@ opirendfde 70°C.

After the chemical or enzymatical treatment, the chemical(s) or enzyme(s)
should preferably be neutralised and/or inactivated under such conditions that the RNA
will not be substantially altered and/or degraded.

Inactivation of the enzyme(s) can be done by pH treatment or, preferably, by a
heat treatment. .

Subsequently the RNA present in the released cell contents is separated from
the other soluble microbial cell material.

The soluble RNA can be separated from other soluble materials according to

methods known to those skilled in the art, like selective precipitation of the RNA fraction
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can be used. The reaction conditions for the enzyne

depend on the enzyne used. In general, the m crobial
w@elhmerasre enzymatically treated for from 1 t oPQEHEP2004/000658

hours, at a pHof 25 from4 to 10 and a tenperature

of from40 to 70C. After the®hemical or enzymati cal

treatnent, the chemcal (s) or enzyne(s) should

preferably be neutralised and/or inactivated under

such conditions that the RNA w Il not be

substantially altered and/ or degraded. Inactivation of

ortc:ﬁg)r@tggrﬁg@g)m@g@gs@@rgf@ﬁ@l;bfe@qa{atl@@ af fenRNAHrfrom the other soluble

mIEFo%fa‘F caPnaterlay lSa% arféd B@taﬁy Ell"tr%ﬁltraﬁ&t (URY bRRAMRIIbhYs E&ﬁwé)mlcally
NA present 1In e rel eased contents I'S separ at

vem eprvenieat, ds ieepecidlyusylitablei fer @'513 at layap Iscatgt ard i theTpreduction of

o By Lt ST LRGN, o Eralatoh of FRK A pe ppggmed in

severat waysapach pi which élaacabitaie apyasiinyre aample offsndlearrpunts of RNA.

Tﬁeﬁé‘%étﬂ@ds\/@rezgl%t{ Qétﬁglggof g:ﬁ/eEE %fté Qg(ggﬁﬁve ﬁteobrefserttthlgventlon

r omat ogr aphi ¢ et _ eparation
previgiest 2 priegelRe Whidhels espeaiplle usefichon tﬂrgte S@@'BIS&WQtaélph &f RNA or 5-
rlb%ﬁﬂélécﬁ@eg%ndb?(/hféhtél%Wsl {hreabllOQDCt{OHbe RNA T ?fé lnFuBﬁlSdléBtldes on a
i s econoni cal er convenient, IS esp
cosunnetralallxeattr@ctl\@s%:aéﬂ Tt@r@es%am\@naw prqvlotehea pmes&:tetsultmg in 5'-

ribBhuciE AREs HWithAE gBLOPUA anogl‘l AP AU REOS¥alS G &hs thg?the starting
a8 BHfibCand Hoft IR0 S¥ald s bl

separ ati1on of severa
m@tauaﬂ ot tdi piecesm Qﬁbttm nn\aentﬁem ycaure saarfptreerdahmroth of the

mi?g)g En?{nro@h&d in%ﬁﬁeﬁtﬁt SoffPmagemBid en very

r-rntensi ve : expensi ve. he pr esent i nvention
pr ovn gasesawipgre dbsis usleddn segaretgdéNAettdnyttues@han sdlghle cell material,

filtgﬁaﬂmﬁc‘ g‘ﬁJlegﬁu'%g\%%f cBPof?é 1%&0%0%&@%%&5&9%09?50 to 50 kD

uction of
cap' ber umhuwemrabl@slameraﬁltet sizergliowslal jighen flaye thirgegh the filter, but

mt?ﬁtqjeFult fmgrggf §§§&t aﬁd?%o%g Plﬁ‘rlerQHdc‘tises‘r h% Iiat(lﬁg? grggﬁopnuirsintaci/overed in

cleotides wt
th@mema@hreyuléhgt fromathgeulisafiiratiomesiers It willtbeg Heasththpsﬁ gkilled in the

P eRhmbb ) REBRAS b 4l AEF Dbl RB80 cB 1R influepced by
R B G &g |

ernentation m Croor gani sm pro uce
the peeoitulirafigifatioo filier usechibribe proresassd byibe avashmgsetﬁxs@tty during
NA fromthe other soluble cell material,
th% Blltr?ﬁlﬂgﬁcﬁt ‘a nol ecul ar weight cut-off of from10 to
50 Rﬂbeorseparefeelr ANA ¢arorhe2Congers@l kMo  Psrilbemucleetidese dpreferably
Itzﬂ“ raI a larger filter size allows a higher flow
roug the filter, but mght result in larger |osses
and/Tde emmerﬁmbomd@@tegaseméFM)fcaami usedifer the conversion of

RNE?\%’ * eoﬁcl%% 5;&%:3?@5&%@%% 't: Ne fo%;&'ﬂe&x‘%?om a microbial or a

|on ste be~ clear
vegkhableesburce t(foe examplea Ramatthreot estnart). ofn example of a commercially

av?%%ﬁéﬁ@ﬁ%gtgglg@ﬁdggg isj @nipr?e I?bplabroﬁag%oﬂ kh%ﬂoc(%bat?ﬁ. Deaminase,
for example adenyl deaminase, can be used to convert 5'-AMP into 5-IMP. An example
of a commercially available deaminase is Deaminase 500 produced by Amano (Japan).

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

Prior to RNA separation, in a preferred embodiment of the invention, solid
material originating from the microbial cells (such as cell walls) is separated from the
soluble material (including RNA, proteins, carbohydrates, minerals, lipids and vitamins)

present in the released cell content. This can be achieved by any method suitable to



10

15

20

25

30

the type of ultrafiltration filter used in the process

and by the washing efficiency during 20 the
wabkimabi’sg rati on step. The separated RNA can bBCT/EP2004/000658

converted into 5" -ribonucl eotides, preferably

enzymatically. The enzyne 5'-Bhosphodi est erase

(5' -Fdase) can be used for the conversion of RNA into

5'-ri bonucl eoti des. 5'-phosphodi esterase can be

obtained froma mcrobial or a 25 vegetable source

(for exanple a malt root extract). An exanple of a
pe;rEﬂﬁWeﬁiQiIriémw spparatighl Eontxanoplearesriilpgiere of Sit@tiey meeay be used.

WRBR kh réb‘ﬂg ehé RS ﬁBx"?\nQI*E Qlaﬁéls le R& removed before
e used

exanp nas can to co
S@aradwn af ripe F{NA frmn thmtl@raﬁubée rrwfrolaab@ﬂihma@nal |tbye solid material

é??’ﬁélr@ oe%gea?tg} Q:%ﬁ\?erbl %&ﬂhﬂaﬁ\ %Ogb L%%%ﬁ&gst %g Wg&d/hquld

Japan nver sion o -T onuc
sapargtignseethod deani nase can be 30 perfornmed in a

tWo- B LAPLE runh@rs?ooﬁitﬂgtl fA tﬁé%%&? bt prjg%érﬂrin\se%ti% wording like
separation, In a preterred e odirment " of the
‘separating e, RNAbrasenhinttles rei¢asedicgll nentenigrdm other keluble cell material”

oﬁé&&?b@h el“é&}vgﬁlﬂg hth? ég%lr%}e%l%pjn{os 52 ﬁ!%ﬂu% e%ﬂdésr” OfBes not
nesassroltyy aiean &3t alhiRINVA ahayld be ;snedaraaadjowcpcmmtm yespgsmctesntlt will be

' I I j i ev .
cl%eﬂyttohn@f)%% éﬁﬂﬁéﬂ}ﬂgﬁ%e a{tgtﬂ%ﬁ%:ﬁ%}gg%@%fg@% ﬁﬁAa\?/nl'cﬁVlg %eBXrated will
depeng EP2ihe 4y100 06 5&parationpmethod msed| andl hiat) thiedameyprar eft RA . which is

e e AT LR S0 T R 3o
cel | Bhd &aciion qoptaiviegl SbMWeIeOWMGIHQOﬁ aﬁér t:d)TB/eFHWh of RNA into

5%@?@#’%@% :&ﬁfi oi%ﬁg?lgeaﬂg} Ferrﬁ’&}&?l éoh%&%hﬁl drlgor% %N&rom the

can be renbve er- conversion
micribial Bells; iih preferbbly tpudtied igmaosommohdsl hbvigaiachigher molecular weight

thér‘? R %t ht? u@%‘bﬁ&’éjs spréf{a}’gbw b)ﬁ%lt%ﬂr%nu% O‘Pﬁie td'&ﬁ{ekeiegf E)Ln'ﬁication will

nt ext on a wor di
depsefmn alna rmgletchlar RBEighpedsdinaf tlnmultr‘aﬁltra’ad)remserdbrw ised.

cont-gnt ¢ Hc{ﬁm ot:gr?tgln !n%blrlﬁ%rﬁﬁlléotlaﬂgé e ﬁ%y a{t%r purification by

wor di ng conver Separ at 4
uIEBaﬂlhratlana:beoenaﬂtegbtadwbam@t solu‘mm'esmuhl bayn ipeafurthbiatoncentrated

ar%/(lr ﬂé‘@t’gr}’%&isﬁg‘ ﬁ%ﬁggﬁ&%%k@%%gﬁﬂ%%ﬁ hose skilled in

respec ely
t he Ehe camMSlttdmeCQmwwm Biribbheclétidlentvbidinabde b laer ptoedss of the

L T e e s

sp@mflsmmr thle Warling Scledroiin m«ef‘pheaom thﬁlemhgpethefcoemmgsnma of the

ln\yeﬁ?ign ggd%c{ BCHlo8"br G004 BrloEgrR%ﬁb}rnht?gQW L)Sr%uxlgﬁ taste and/or note

er “conversion
tyﬁbalrmfbﬂxaunlce;mrgamsm & optichotie bgmpcbstiﬁnn iseofstainkd 0br vhg brothy,

bo%ﬁloh %kg?és?é r‘?‘r!l/mQ H)t%'c%ﬁ}tljl \QorfnrtRe composmon 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 composition of the invention.

For example, the composition may not taste of yeast in cases where
Saccharomyces was used as the starting material or may not taste sweet in cases
where Candida was used as the starting material. The composition will not brovide

bouillon-like or brothy tastes when applied to food products in proper amounts.
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15 mcrobial cells, is preferably purified from
conpounds havi ng a hi gher nol ecul ar wei ght than the
wG20miobstic] eot i des, preferably by ultrafiltraPCDEP2004600658
degree of purification will depend on the nol ecul ar
wei ght cut-off of the ultrafi8-trati on nenbrane used.
The fraction containing 5 -ribonucl eotides, optionally
after purification by wultrafiltration, is generally
obt ai ned as a solution which can be further
concentrated 20 and/or dried by nmethods known to B
t hos/éccsnkciimm éal ahrerobrdiment, of he iveRpieithe Snrikanvpleptidengomposition
R t t 0
o R o L B bl b RERGE Rt b Eonsgauence,
a pbasd nxhrem:t hasine anyrldeswg!rﬁ)mrbomwﬂl@tldg peatient can beobtained.
wor e
c:orrpd'ic-)tg?g hg&;br’{srbfttﬁgnn\?gﬂ I on fgﬁs%g% ?cr)‘tapg%lc? 5% m %artlcular
from qonmpmrgammmmgzh iapyeferablyifoad grade.ast e and/ or note 25
t ypi <C. : :
con”p-g@AT %@or[gb%cal nesﬁ%"ésr'i.ﬂofn[la &CEEb‘?nlﬁ |’ch thrge_ 1ni\/ﬁrét|on can
be ase¢d waanly :fnoohqt feedaproagpt f e:mﬂctaﬂys t@ mpl@se tandforiesihance the taste
r i
ot e HpoRERT b B8, TBE fes & doa (4A18] Ehukompositns
cavf be hddedindudmdgianiost bhakeryi fopdavegetabédss &uit, meatt benfectionary, fat,
0 i.1]0 f I
01% 'E@\%Q'r éés roP exérq‘éle %b‘f&?\;a{t@#‘ beg%gg%(%%ggeersbgﬁ derlvedggom dairy
fodelkb amtbmfmers vmable,eﬂiumala;dmmsﬂanks refcatarag or @y grocesged food
weet in cases where Candi da was used as
d%}&%dh?%éft??rﬁg mat erial. The conposition will not
pr ovTlie cobgwsitibos-dfi ke dvebtiat Hindt as seitablheapphiggtioneith food (or

oSl OGRSt rERREES, TR Coexratp BB eifion. the foos
witthe récucedtor tow tdta f&t is gebenlicoleteined éroovagosespondingdalhfat food by
rgl r%gg %gnrg;?orﬁl"ﬁya'&‘éﬁ W“?@l‘oh%‘lgilory \?IRI%R I&ﬁsrtg%e 'lche?iﬂg of the total fat

RiPre onseq
cdmawised thar;elrdesdlbecﬂhé rewlad:mmmntlcé(ﬁaldjéotebfﬂte\mh @afat veplacer. Said

prg? s%eg% d tsgg‘??t rggﬁggtjstefr@ Qﬁov% ntﬁg thventl ons originate

nat'dra 5 froma
i cr Actegadisadvasitagehof feoqbwéh eedwlesi of Gwdtaipl datds thEth éhis type of food

55 BRTch FRTB S RARY R oo Repdagh Bloucn. s
dipacvautEge @aperDedrbgme dyi wsnigthe compasitions lwd tioe invhetion to improve
tth%t note %nqg%g%@éﬁ)%{ %r{ﬂé fon® %(M)ﬁﬁlthé nw%hﬁw%el oggo%igg@{eh OIreduced

es 0 ch sal d conpositions can
on Inwltulﬂtefaﬂail‘ Iheylafteradearsaikat said tood wnkhmg estdaibéaber, loWrtatiat fat comprising

nea n t
g eBpEOdL Fibn HVaMa B8 Bl s GhaEERet R pghgs more
redamblgncd wﬂhl the kasterahd/pr éroma edjert lanbumfee‘l ofiithg corresponding full-fat
al,coholic drinks, etcetera) or any processed food

fo %rlved therefrom
The compositions of the invention find another suitable application in food

comprising artificial sweeteners. A clear disadvantage related to the use of artificial
sweeteners is the presence or development in the food of side or after taste, for
example bitterness. The most common artificial sweeteners, which present the above-
mentioned problems when used alone or in combination, are: acesulfame-K, alitame,
aspartame, cyclamate, neotame, neohesperidine, saccharin, stevioside, sucralose, and
thaumatin. This disadvantage can be overcome by using the compositions of the

invention to mask the side or aftertaste of an artificial sweetener in food or beverage.
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The conpositions of the invention find a suitable

application in food (or beverages) with reduced or
woowsat’ag fat. In the context of the present PCT/EP2004/000658

invention, the food 15 with a reduced or |ow total

fat is generally obtained fréna corresponding full

fat food by any processing, formnulation or

reformul ati on which | eads to the | owering of the total

fat conprised therein and/or the replacenent of said

total fat wth a fat replacer. Said processes and
ThegjRMeset  FBniiieralsr @JRAHRESESn QOMPOsitions Acemerdging an  artificial
svibicBedY aRd ?r%ecd?ﬁpcfsﬁféﬂs\ﬁ’fﬂwg imRAeed or low total fat is

that_this type of food 20 |acks the richness of

f 1 avier compesitonsoel bepRigsemgnyanticniean be siged to jewervagie taste
arﬂ HM6ka dit/Sr n%bg?&\f PURYErRE IR RRIR t@%nﬁslh%rtlcular to

e conp osi tions i nvention to i rove
'”\F’?&Vé they Stvﬁ@fnf a@a@a%ﬁ@pt@randﬁortmtymn Qf AlsEholie ndie in the taste

arﬁ%ﬁté’r&ﬁsl of%h bfe%}%glé"' Eby %%%l'gﬂg%espﬁaﬁ @) Ltl Ao fnIFH(;ove bR specific

'atter neans that “sald Wi th or
vegetahle tpate aﬂgir‘q:srwegehagle qrﬁr@a@éwp@%tablecmce)fth@ Beedifin/fsyit fagie and/or
frd?laa%ﬁ\ to@%ﬁ Lﬁ%%jélolrhe‘%bQ ARHAE té@é‘%ﬁ%?hlcbl’?&ﬂ: di6Ra of alcoholic
nor e resé ance the taste and/or aroma and/ or
b%tﬁgﬁﬂléé IW"lﬁ ammbeeroesr@g@&hmorﬁg afaghplict bgvergassavithehlew or reduced
al qns of the i nventi on find another suitable
app |cat|on in food rising artificial sweeteners.

A clegraraewd @ 5nltltmglelcle@u eninpasitiondo he @dded tor thieffioag er beverage

t
n BPBIAESHonighol BEpRaFRGE gfiEUTIPIBIbY [ Belte anc o
thmhmﬁm i har ameund; ef 5sr\l’®éft1@|ﬁ@ﬁf® compesitipnr egenvary Her example
be%b 0% WA SR R09L aﬁ%b_‘éét Hﬁlﬂg f@éoo&eoe%rel

natlon are:. acesu tane, tane
cyclTahmmentwaoWI&rf’@w hfédwéts@téduhﬂn same %@mhlasuwhlch however do not

m%ﬁ&’t’d OSiiffngsucr al ose, and thaumatin. This
|sadvantag% can be overcone by using the conpositions

of the invention to maskExampleitle or aftertaste of an
artificial sweetener in food or beverage. WO
200 400BI07EBORIFABN2OSANQ0RHES is 182 Vhevqs lesat eated in a continuous

flo;ar rISHTg? H.C ﬂg?@l—:‘xc‘c%aﬁg&ro i aﬁ)s gﬁtﬁé’mf’ 5'5t ; Alip o?é)émg) 5%&%%” all yeast

sweetrener e COﬂpOSItlonS
enzyme ractioty, Smheecwnmoﬁm inentivadéd yémst p\taesimated batemwiserior 6 hours

wi@oqﬂu?%gléagé ?%q&ob%ﬂe{g%gg\érgnf %gcﬁﬁslfcﬁemﬁﬂ?ﬁ s, DSM er(? :T‘Hgé\l%{herlands)
at it 8.0caridai?2 £©. Tﬁeneeriberom prmeaspemsf ingctivetpsit labheatrtmaﬂnent for 1

o f b °&f @'a?éﬁmik%&%g@”nﬂé EJH %gmrw 108F wgyh&ggaﬁh@gé Scid. The

or ar ever or  exanp
solu@ owier@l wapremevehiompbe |réaod:|on vraageteaby eontmbas aertfifbgation. The

SRR B SEREERL ) DR Lo o i
maleadarf weighil frattmini ndusitge RENAY fom EHec oo motecalao meeighft material like
inoa}lgglﬂgoéoin’?ponents, vitamins, carbohydrates (like trehalose), free amino acids,
peptides and small proteins. The high molecular weight fraction (Retentate UF1) was
then incubated batchwise for 15 hours at pH 5.3 and 65 °C with the enzyme 5'-
phosphodiesterase in order to hydrolyse the RNA into 5'-ribonucleotides. Next, the
liberated 5-'AMP was converted into 5-IMP by the enzyme deaminase during a 2.5 hour
incubation at pH 5.1 and 55 °C. Finally, the reaction mixture was ultrafiltered again using

a 50 kD filter. The filtrate dry solids consisted mainly of 5’-ribonucleotides (filtrate UF2).
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beverage |i ke wi ne and beer, especially those
al coholic beverages with a low or reduced to
wa@b@ahai7se content. The anmount of 5'-ribonucl epCT/ER2004/000658

conposition to be added to the food or beverage in

t he above-nentioned applicatiths will depend on the

type of food or beverage and on the application. The
anmount of 5'-ribonucl eotide conposition can vary for
exanpl e between 0.0001 % w w and 10% w w i n respect

of the food or beverage. 15 The invention will now be
i | | uSRPEIEE Wby agalitee e RpVeeNiRNt @rdies we\Riribarudigstides content by

me8hE HPL@eabd:d%hhg% ﬂ@(mgl fGn080 KEACHH th&€3Mmples was

yeast (dry solids Ts /%l was heat treated in a

3@&5911/#%3{5@9 a@cﬁlkahameam@ﬁ ME (1. ex& 1@MG @ndf3SMRy derived from the

hydrélysi€ of @iN#%5w§s 'q[]ar?cfffé@rbﬁ Hle‘aﬁ@%? R Li%llﬂ\? Ee@ﬁﬁD as a standard,
enzyne actlv%{%lh ubsequently, the inactivated yeast

usipgs a Y atnag 1Q-8&Xtcghung, mphﬁﬁetwﬁpé%a}ﬂ és?eﬁ as eluent and
I

u@g@&@ﬁ] gltrhfegﬁﬁsﬁt &%é@@é AftrsNA 'cs.hggm 4 5 eg%gpdg']r\'c%hde free dry

MBSt ARFEPORLS iOna‘l:ttlmattb@l \M@wm@&fcenta@@t ofefire GHIP basdsoon sodium

C}@gr,dgqregdrwaq@ym se) and the pH was lowered to 5.3 with
hydrochl oric acid. The 25 solid material was renoved

f r onfrittiaée HEZcwavbAlsai analused Hyr Eo@MPhdolMP, 5-AMP and glutamic acid
OB TH& SRR -of B MP GWMPn oﬁ%pﬁ\mﬂ% aRL les (expressed as

ultrafiltered on a 50 kD ultrafilter to separ 8
ww@trpermtmofaﬁhemogw heptehydsate(thersiof) bami %mdlﬂmmlﬂiorlde free
dr&hﬁatlté?y\'vm?é %%Pérﬁ{ ne‘élebygl?ﬁe t& uplcli 'égﬁq k'e fHe hCPart)usn 10-SAX

onponents, vitamns,  car hydr ates
Coﬂtrf@@a arhesphats biefer Rk BEbrsseluent andalV detestionnEoncentrations were

’f
oSG SR P A 1018, )8
aqi wis etaiminedZphihes:-Glyiapismvit C@@tﬂmatras@eth@ddpdme dejermination
ofh}LgIDPJnY ie cHWu BB'@sthﬁ’é And’ olﬁérgﬁ%ﬁéﬁqgépﬁﬁ/£§%§%hﬁe# MEnnheim/R-

er at e was convert I nt
Blemeyme &aaymata:seBleenalmgs/qud 5Analysis, |¢i@falmueorﬁ40at 1p#H89092035,
| f & was
CRpPoR 1o 20k, KEIOPHARM A8, DERRS G o
f i | t%ta ef theyexdreriiansproesssiis peegentedns Yalkje 1.
5'-ribonucleotides (filtrate UF2). WD 2004/ 067758
PCT/ EP2004/ 000658 -10 Sanpl es were anal ysed on RNA
Tabie 1 epticleplide extsaction prosessidataot | des content by neans
of HPLC according to the following nmethods. RNA in the
sanpl es}: et %ﬁ@ PryedidsjRNATY SEIVP AT | KR i @luteurtamsﬁ‘t SAMP ™
QWP_(i e k@ -|cRevand &) EVE%der i 08d If r @ tlhe () (%)
hydrol yilsi s of| RNA) |was quanti ffi ed byl neans of HPLC,
Cean et 5 40P |as'8& Jt dAWand,8%5 |usi ng [a What|man Parti i |
10- SAX [col umm, a pl“osr;hate buf|f er at| pH 3.{35 as el ugnt
54100 8,77 4750 55

Slg)ﬁraatant * 10,3
Retentate UF1| 8120 7,80 632 725 04
Filtrate UF2* | 10160 3,98 404 0,0 24,5 24,1 0,5 0

* including wash liquid
** % on NaCl free dry solids
** espressed as 2Na.7aq on NaCl free dry solids

The amount of 5'-ribonucleotides in the composition is approximately 97% w/w
based on sodium chloride free dry matter.
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UV detection. The wei ght percentage of RNA content
based on sodiumchloride free dry matter corresponds

WO 0044617581es t he wei ght percentage of free GVPPGHEROON6SS
sodium chloride free dry matter. Filtrate UF2 was
al so analysed for 5 -Gw, 5 =1WP, 5 -AWP and gl utanic
acid 10 content. The anount of 5 -Gw, 5 -AMP and
5'-IMP in the sanples (expressed as weight percentage
of the disodi um heptahydrate thereof based on sodi um
chloride free dry matter) were determ ned by neans of
HPLC using a Whatman Partisil 10-SAX columm, a

phosphat e buffer pH 3.35 Rliept and UV detection.
Concentrations were cal c%‘t‘&i—on basis of 5 -QGW,

5 -1 MP and 5' - AMP standards. The anount of glutamc 15
aci dA%?tldi’le&eﬁmdqggf ?Vea}n{‘ﬁeésag? ' URHE 1258 9 %) was heat treated 10

Colorinetric-neth rmnatlon
minugsueta B ¢ Cali drden t6 doattivaief &l am*at srizgne rattigityi. Subseegusntly, the

mé&tt\/ﬁn{egﬂf%%f \W%fg%é\(gn BFt%hvrﬂsB fcaﬁ!% RP s ugl‘h I%’s%%%%é é%‘gifo%rgtease from
B@HI{L@I I@gwfoymm D3O0N,V. RFFE Nﬂhﬁmmat pHré® ead 62 °C. Thereafter, the

RSB 1 GG DEGE8 DR s o
W@mtoa/emrbmﬁ 3MI§szert$IIOIErchb I'I"heshyRWs’at?waflaltraﬁrteroed on a 50 kD
VB 5 STV ot o I S0d 6 e o
w@l$1®©n8 g lawsoolecylar BlyaghtReolehIBamt&ﬂEl B&2Mmorgadx @8&ponents,

vité?rgr"ﬁsogafbolﬁkérfaﬁ t(ﬁke Y gh 0#91#?8 ) onéﬁéﬁopegtlges g %sm%ll proteins.

TfB:‘oereIBta’fE* Waes'mt!@@mldbatsh\&lsa fdadSamua@t fH &8 dng 65 °C with the
e%ghﬁ%gé’féﬂ&ﬁm&%ra% u? or: érbt%n@%'/gl%é qﬁ% Iil\ﬂb\ti (5|80r&lfjﬁleotldes

IS a rOX|na ased
Neptt| beiliberated - AlVIR Wm;tqoewertmnKDGMBVE& enzyme deaminase during

« SRR SRALANPSE o 31 SETRLCEZ A 8 el 5498 s b
cehbifugationnane sthat p@l‘et Craqtioor wes washiedawithvdéminardlisga agdter and
ce‘ﬁﬂ‘?fé’é?d Q&éih.\/é&x; st%épﬁaq%g%lli%aryt Qﬁnernatant and wash) were combined
and the total was ultrafiltered on a 50 kD ultrafilter to separate the low molecular weight
material, including the 5'-ribonucleotides, from high molecular weight material. The
resulting ultrafiltrate was concentrated and spray dried.

The resulting powder was analysed for its 5-GMP, 5-AMP and 5-IMP
concentration. In addition, the glutamic acid and sodium chloride concentration were
measured in the final product and the RNA concentration was measured in the cream
yeast. 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. Data of the extraction process is presented is
Table 2.



i nacti vated yeast was treated batchw se for 6 hours
W th Pescal ase (endo-protease from Bacillus
wo p@heei7éor ms, DSM N. V., The Net herl ands) at PEI/BPI04/000658
and 62 C. Thereafter, the protease was inactivated by
heat treatnent for 1 hour at-120 C (batchwi se) and the
pH was lowered to 5.3 with hydrochloric acid. The
hydrol ysate was ultrafiltered on a 50 kD 10
ultrafilter to separate the high nol ecul ar wei ght

fraction (including RNA) and the cell walls fromthe
Tablg)2: rn‘ﬂ“é%‘?ﬂq%e’%@“(ﬁﬁﬂ RfBFﬁ‘Eﬁ datadp@ kDWF FiltRY i nor gani c
conponents tam ns, carbohydrates (like trehal ose)

free ani @V%@ sy soligip R d s NeGhd SSMBI™| SIMPSt @W@@Paﬁdﬁté’mp*f
et ent at bW § n d%) hatlehwi S8 f gr A5 thouke at |pH™
5.3 and p5 CwWth the erzyne|5' -ph¢sphodi esteras¢ in
Greamyeattol hifh of y3® théRNA Pnfo 5' - HLi bonycl eoti deg. 15
Next, thpe |ibeyated |5-" ANP wag convertedl]into 5 -1 MP
Nz eam nase. durj_ng 215 hour ubati on
%’a‘&?ﬁﬁ% ér% 5 C [Fi%alll 2 thé'g’gol i &R vier e%% ed®o
—tHo pelli ot £4 acti-anwas—washed

W, ner Ilsed wat er and centrifuged again. Both,
$Jjé1” %ﬁg Qsﬁﬁad‘?aee%é sipernatant and wash) were

hed YP™Was ultrafiltered on a 50 kD
uItrafl Iter to separate the | ow nol ecul ar wei ght 20

mat efhedmoir of QWIU'GJ@IUEIBStId_és if &r@wﬁbmtdnds% % WA Bais88 on NaCl
nol ecul ar wei ght material. The resulti

freg| dry atier r i aRQYNtds fvesitthan e amednd Hve gl erpduphef example 1

5 (alﬁcﬁﬁ l@'ﬂ%r&ﬂ NSO Rl d«\?m@@w srﬁi@dnéems thhtSthe'anfaviit of5 =riRucleotides
"-1MP concentration. In addition, the glutamc

in H@ Cd’”ﬁ%’é“‘%&ﬁ@ﬁ?@ﬁ'l”é??%’ebk@ﬁém? APHPuwere neasur ed
in the final product and the RNA concentration was
neasured in the cream 25 yeast. Sodi um chl ori de was
determ ned by neasuri ng tm&i de ions in the
sanple wth a Jenway chloride neter PCLM 3 (Jenvvay,
Essex Engl and) and cal cul ating the correspondin
10 noUhe PcesdascaHiesr oulestating drash 21A@ %rt preem Mﬁast (dry solids
18[3‘Z 88 Sleb&iveHSoR ebRpId § H-BWé(/@r n tmpe?(%ﬁ(eoé7365ﬁ3 ultrafilter was
/ EP2004/ 000658 -12 Tab nucl eoti de extraction
aPQHQSt@Qé<QJIldF&fl|‘@5m ®@MPE 2). | ter) Drysolids Drysolids
RNA [AsuhRais TaseS, © 5 AWP **
%N/ d}%‘g ﬁ’ns%actm(%roé%%s IS/(SJ sj; A egm %east 18 2 383
8,2 0 Final powder 97,4 0,0 7,3 18,2 18,2 0,9 0,0 * %
15 Ta?peee. c|£6tﬁfe %&Vaci%'n' H8cESPE5586 kPURNRerj2d on NaC

'y so

cent | ‘F Llﬂﬁ | fa¥al
e+

TDrysolids] Dry solids| RNA*| NaGl [ 5GMP ™| 5IMP  |Glutamic acid | SAVP =
Lo | @ [ @] o] o | | & | %

Creamyeast | 18,50 389 82 0

Final powder | 95,83 00 50 19,4 16,0 06 34

* % on NaCl free dry solids
** espressed as 2Na.7aq on NaCl free dry solids

The amount of 5’-ribonucleotides in the composition is about 78 % w/w based on

NaCl free dry matter. This amount is approximately 5 % higher than in the composition
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The armount of 5'-ribonucleotides in the conposition is
73 % wW w based on NaC free dry matter. This anount

WO 200409858 t han t he amount in the final productPOf/EP2004/000658

exanple 1 5 (about 97 % on NaCl free dry matter).
This means that the anount of1% -ribonucl eotides in
the conposition can be influenced by the type of
process. Exanple 3 10 The process was carried out
starting from 2100 g of creamyeast (dry solids

18. 2%  as described in_exanple 2. However, in this
produced by meaps RER gP (PR T fiter (sxamplesdpThisdngans thas the amount of 5'-

ribbrivcRbtididsaih theNcdvsssRio odh-belRfiienetd bk l?ﬁé bEOEIifRer.
15" Tabl'e 3:

process is presented in Table 3.

nucl eoti de extraction process data (30 kD UF filter)

Drysolids Drysolids RNA'" NgG 9 ' S5IMP ** Qutamc

acid 5 AWMP *** o/ w % % . 6 Cream yeast 18, 50 389

8,2 0 Final powder 95,83 0,0 5,0 19,4 16,0 0,6 3,4 *
Use ofi cangrositiens dontaining $5-ribopuekestidesisn 2Nificially swebke@led Coca

® ' nt of 5'-ribonucleotides in

C?Eg%ﬁgﬁ%%§$%¢%%“;2$% ut 78 % w w based on NaCl free

dry matter. This anount is approximately 5 % hi gher

thanjin th 0s|.tion . 2004/ 06775 ,

T R Bl b SR ailerd8 ARl susetehed oo Colas S o Cale Liont™
Cbid Oeta Cexmany-Robi¢rdaill)i@ toERQElal Fihtd BRANGBD YCBbcPTCORm Company-
rib nugl?otldes i.n the copposition can be inf|uenced . )
RBR;eraﬁrg &&C@'f‘lp(}&ﬁlqﬁi PRNLRINING: WO@UQeotglegs%_pcefdmg to the invention
wE98aRdLl | ons containing 5 -ribonucl eotides in

artificially sweetened Coca lla(r) or in regular )

Fant 16 CARBETGN PHESBER Lt n &t BHGMR oy B Wi of S-IMP (ie.
apprbximbial 0% wawest BapenGeleaides) abd 0. 1K /@ Sfdidtamic acid on NaCl

Li ght(r)- lo Coca | a Conmpany- Rot terdanm or to
g G P e, SO QN (DI R BmBRIYY M ch dasage of 50
m@fof BomPOFIRSH [ber fite ©PPERIrAGd@aduséd. bonucl eot i des
to the inventi was, studied. The

accordin -

conp ttg%%_%lﬁ'fﬂra?rﬁgl? f?gfé%wwféﬁ' 57 teqmeverages, camprising the
cabhpdsitioh Mras( Bnadlysedapps PanBRsREMer%h bYM Bisting (experiment 1 and 2)

5'-r|boncheot|d s) and 0.7% w w of gJutanlc acid on
ang,ggmpared with that of the beverages as such. In the case of Coca Cola Light®, the
taste and/or aroma and/or mouthfeel of the beverage comprising the composition was
also compared with that of regular Coca Cola® (Coca Cola Company-Rotterdam).

The results are shown in Table 4 (Coca Cola Light®) and in Table 5 (Fanta

Orange®), respectively.

Table 4

- Experiment | Composition Observations about taste/aroma

: (mg/l)
Coca Cola® 0 Cola, acid, peaky, pungent
Coca Cola Light® 0 Coala, less body, chemical after taste -
Bxperiment 1 50 Cola, no chemical after taste, clean, full, more body,

more sweet than Coca Cola Light®, more similar to
Coca Cola®, no yeasty notes
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15 free dry matter. The sodium chloride content was <

1 %on dry matter. A dosage of 50 ng of conposition
wp@ee4l617s& of beverage was used. The taste andPOI/EP20041€00658

and/ or nout hfeel of the beverages conprising the

conposi tion was anal ysed by al4anel of experts in food
tasting (experinent 1 and 2) and conpared with that

of the beverages as such. In the case of Coca Col a

Light(r), the 20 taste and/or aroma and/or nout hf eel

of the beverage conprising the conposition was also

compared with that of regulT@Pleddca Col a(r) (Coca Col a

Conpany-Rotterdanm). The results are shown in Table 4

(Codca Bpbranehti ght (Qojnpositionl |ObserVatiohsabbut tdstefatamna -

Orange(r)), respect(mg®l y.| Table 4 Experinent .
ConpokantaiCenge@bs er vatd ons |Qlomavest, agdt dightymomgeast 1) Coca
Collas O Cola, acid. peaky., pungent Coca Cda Light(r) O
Colla, Bxeegmenbddy| chéfi callMeg iuk shifdeiui-igeh fres dramgareel 50
Colla, no chenichl after tleleanerange bremamore pppythfeckiorveastyoalae, |
nore sweet than Coca Cola Light(r), nore simlar to
Coca Col a(r), no yeasty notes 25 WD 2004/ 067758
PCT/ 2 Q410 fA8RE shoka éﬁﬂ Ve éffgef Qﬁrthé“?i'%n&%mﬂ%' édgkﬂ)gltlon on

Observati ons about tast roma anta O an o
thextasig @ngiee rroma: pid/osmpyihfas) obGﬂg@ﬁpla Iigkpeori Fanta Oparg®®. In Coca

NPqu I{tulcl)m ﬁghé ttlﬁ%%%?%ﬁ%r% utfeh%e r#a%‘?esdt% o) BI%% nce of artificial

oran no yeasty' no
sWideteness Ubspartnear sodighosycianpaisi ands eacesdlpicame) irt hbe beverage is

méé nﬁcﬂﬁgﬁ % Qra gg@%%%gﬁ% ﬂwel éolﬁr?ﬁo(sﬂs% gtpeaa\geﬁglgta%{e? ﬁ]aparticular
the&frauitg edte)therkim, @omrovﬁd(:ol a Light(r) conprising the
COTPAKA, 5o 88 FELEILELTHRHAS G RRFE5H6 53 wouttgomey
bathes uasgmwhel) aonvetrhlenbieyrfasa@gtrads ta:rr%ﬁjseﬂeﬂgeedd:mrié&ate& that the
cot%aoa(}%g%gg% é'&g’ hg%n&etrﬁgﬁ r%?lS?n wotggtte ewélrae(e respetgally suitable for

bev&mgevzmpllcatlons where the presence of a yeasty taste/note originating from the

yeast extract or composition is not very desirable.

Example 5

Use of compositions containing 5’-ribonucleotides in processed cheese

The composition of example 4 was added to a low fat cheese spread (Slimkuipje
naturel 15+, comprising 5% w/w of total fat) in a dosage of 50 mg per 100 g of cheese
spread. The taste and/or aroma of cheese spread comprising the composition
(experiment 1) was analysed by a panel of experts in food tasting and compared with
the taste of the cheese spread as such (low fat) and with the taste of the corresponding
full fat product (full fat) (Goudkuipje naturel 48+, produced by ERU-Woerden-The
Netherlands, comprising 21% w/w of total fat).

The results are shown in table 6.
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In addition, no yeasty notes are introduced in the
beverage as it would nornmally 10 be the case when
wa@oeoneet/sonal yeast extracts are used. This  PCT/EP2004/000658
denonstrates that the conpositions according to the
invention are clean in taste-¥nd are especially
suitable for beverage applications where the presence
of a yeasty taste/note originating fromthe yeast
extract or conposition is not very desirable. 15
Exanpl e 5 Use of conpositions contalnlng
5 -ribonucl eotides in procd®bcheese The
conposition of exanple 4 was added to a | ow fat cheese
spread (Slinkuipje 20 naturel 15+, conprising 5% w w
of | t oEsderihat ) || nCandsitiang Obedrvabichs aigpupteste/adfith g of - cheese
spiread. The tadt emgh@bor| aroma of cheese spread .
cojmp riulfetmepdiche |conpési t i Poung Ceesedasiemenit ardhlp, oreaisy, fatty
anal ysed by a panel of ekperts in food tasting and
cojmpapeitpibich |t he Dast e|Less stohachedselase littspromadotasiys uch
th the t mraéterdﬁﬂcdm%gmtpre@wmﬁatmq
full Paemertddugt (fF 1 f 9@1@@@%@@%?@ Iqvefat giodhict, @arcreany,
prloduced by ERUY- Wer den- [TRefa gOREPERe thendeyfat product, more
i si w _of t ot igimilgr iofyl fat progict, cleanygheese tasisenoepsfypptes
in table 6. WD 2004/ 067758 PCT/ EP2004/ 000658 - 15
Tabl e 6 Experinment Conposition Cbservati ons about
t ast Ehewrenwis claayy 100y) arFegffectf eftthe rcocpositionsyofi tip Dvertiom on the
t tsfé%rﬁi/or%&ha%ﬁ@@mo%ﬁﬁ@éﬂbf p]"&te é’ed é:l’%‘@,(sé %th%\ﬁ gd{?ltf)e}@ In particular

ess stron eese taste
thetiastaend/or theiafomn aobiss e mnumfeta* efathy Iovmf&t spmati;pheese comprising
5 e t
e AR AEToh o Mhors FORARale RAR 166 Ul Mk B Afing, pcor the
mpbtnfefeépf iheddil tad smﬁ@d eheesaniln addltmn fngl yeastyt nqbesaiigingting from the
obgasty notes The results
C&+earpﬁgﬁﬁ§%°g%§%ﬁnggf ?'the conpositions of the
inventlon on the 5 taste and/or aroma and/or
nmout hf eel of processed cheese with lowtotal fat. In
particular the taste and/or the aroma and/or the
nout hfeel of the | ow fat spread cheese conprising the
conposition has nore resenblance with the taste and/or
the aroma and/or the nouthfeel of the full fat spread
cheese. In addition, no yeasty notes originating from
the conposition are introduced in the food.
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10 WO 2004/ 067758 PCT/ EP2004/ 000658 -16 CLAIMS 1. A
conposition conprising at |east 55% w w (based on the

wOa@l/06176%2, dry 5 matter weight) of 5'-ri bonucPEDEPIHEE000658

and which further conprises glutamate. 2. A
conposition according to clailfr1, wherein the
conposition conprises at |east 65%or at |east 75%

w w (based on the NaCl free, dry matter weight) of
5'-ri bonucl eotides. 3. A conposition according to
claiml or 2, wherein the ratio of glutamate to 5 - 10
ri bonucleotides is less than 0.1, preferably |ess than
0.05 or nore preferably I@gsqngan 0.01 and wherein
this ratio is nore than 0.00I. 4. A conposition
according to any one of clains 1 to 3, wherein the

C@répOSAtcb%osﬁ&FfE&rhﬁﬁs?ngoatqgaét‘55%0\/@\”"{96%(3&@%% QECHR&s, dry

matter wei ght) | ut amat
conposmﬁttérriW%l@bfd etp’ rf@Oﬂ@C'%?iyﬂ@ﬁ @ngiwhighafurrgericampriges glutamate.

wherei g cbﬁl%oglﬁgfp@&oﬁ’&lﬁg to 89 ] 'ﬁf%?elmﬁg comp&Hfort é@l{.}mses at

the sum of A process tO

a conpesstiGSimotalieastd i5r4gW‘3V (blaﬁ% Ao et deas, \Y’W ®atter weight) of

conpri 5§konléidotidegat i Ng m cr ob| aI ceI I's to release the
cell contents conprisin (ii) separating the

RMA prasemposition n@cqr@n@ @am:bpr ZC\Mfmr@ﬁttBe fatioraf@lutemate to 5'-
sol ubl @o&%kieofﬁéﬁé 'Ie%% fthé?{}%“ (ﬂ)r’efe)ratﬂ§’fé\é§"cﬁ7ér{‘@ 05 IB?more > preferably

separated RNA | nt nucl eot1d . proce
accor dieaythes Q:%amﬁ wher\ﬁmeth@u ratiq isenergtihare08Ay mes of

the m %Bﬁepg%m%rg +é§?'@é fo rggésﬁé i&s Hrtb%r wﬁ@re‘iﬁ ﬁ\@tdoﬂﬁ)osmon

the mcro e the cell cont ent

8. A peaeriises AliodiOfigwiv (kased en éheNagl dwn@at@r wetqhé) of
cells %]"f gat ed enzymatically, chenmically or

nmechan' ca process according to claim8,

wher ei A cpm@oalbm gccmr@nm teanyene ehekaims 1 &ad | wherein ‘the composition

pref er@&hyrésgg ‘?rbé?Q 2Y BRIPEH thPsdrh gf"k -MEEalEh '&MPS

pr ot ease process accor to any one
cf.ai nsApracssgto W@d\d@ﬂ a cg@pwthm@mtalamg %rlb@luﬁmld@e which
fromtaﬁnm cgobial cells is renoved prior to

separating the RNA
(i) treating microbial cells to release the cell contents comprising RNA;

(ii) separating the RNA present in the released cell contents from other
soluble cell material; and
(iii) converting the separated RNA into 5’-ribonucleotides.

7. A process according to claim 6, wherein the native enzymes of the microbial
cells are inactivated prior to treating the microbial cells to release the cell
contents.

8. A process according to claim 6 or 7, wherein the cells are treated
enzymatically, chemically or mechanically.

9. A process according to claim 8, wherein the cells are treated enzymatically,
preferably the enzyme used to treat the cells is protease.

10. A process according to any one of claims 6 to 9, wherein solid material
originating from the microbial cells is removed prior to separating the RNA
present in the released cell content from other soluble cell material.

11. A process according to claim 10, wherein the solid material is removed by

centrifugation or filtration.



present in the released cell content from other

sol uble cell material. 11. A process according to
w@bauns88 wherein the solid material is renovedr/By2004/000658

centrifugation or filtration. WO 2004/ 067758

PCT/ EP2004/ 000658 -17 12. A-Pfrocess according to any

one of clains 6 to 11, wherein the separation of the

RNA fromthe other soluble cell material is carried

out by ultrafiltration. 13. A process according to

ag% one of clains 6 to 12, wherein the separated RNA
enzyhRIPPess| qcyor;simﬁ@aﬂwnpm glaitns ¢ T%éhd@?%@}mﬂa@%epara’ﬂon of

pr ef er gid BRNRYrdm theothElastfubi cdlvimaterifdge8rr@Bdut by ultrafiltration.
deam nase. 14. A process according to any one of

clai s Asorpae%@ccmé}getp@nv lpge of c'aims'o@rm&? efdtqr%!éakh%\?@arated
fur t heRNJUisi iz attany B&NeﬁEHYrﬁo 5Qfib SHISRBHACS pRA¥iaBY 1 5'-

hi gher ol ecul ar wei ght than the 5 -ri bonucl eoti des.
15. A Efﬂe%%@ebxa%ccdaaﬁﬁgdn@aranaﬁm 14, wherein the

r anmvalA SbcSRraRebty Bany raae o?-@laﬁ‘ndﬂo hes, vmz:,lraﬁ ek

wei ght than the 5 -ribonucleotides is carried out
ul t r af FipenugqagAes ar futther rurifiedhBy Bsnigowivel AfisoatpeURds Fr¥@nng a

t o any hiymer Fhfole%h@k Wélgiat fran ok’ rﬂ)onGB t i on
containing 5 -ribonucl eoti des ﬁro uced a process

adéor difrijocass agagrdgdo staim 4, whelieirsthe rer@oqaj of pohpeithdsmhaving
feed. 3igher ﬂeﬁ&u%fr V\Fertﬁ'nt SRMRAS BLEIMh REOAGEH BZatrRaRY by

one of clains to or a conposition containing
Lo bdﬁ"@@l’“@ﬁ@“ des produced by a process according to

ang ongsfof FHeechno*dsﬁ?%n %c&cﬁdﬂﬁé tb 9ny BRE f’ﬁalHée’l Loaé ofpte

in the taste and/or in e aronm and or in _
mout hf E@NPeFitien ¢QsdrRINiAE Shrikpnuelggtides Rredueas ttyoa pfocesg according

18. Usg aiy Mbeofqeaeeﬁﬁéwnamcfesdbmeho any one of

clains 1t or a onposi tion containing
517y i bblsa @f b“etqqawswpaageqfdmwo anypoe ekeaimscbiod ag t o

any Onﬁor%oéltr& é‘dn@a\lﬂcﬁg 5. Flﬁbnh%IeBﬁdé(%ﬁ%%%&E% L@{; ) gllfotctéﬁs; &ccording

of an artificial sweetener in _
conposfa avrenecefdheiplating 6 tahs toomprefe the fatmetelintae tasty and/or in

CONMPOS iHe A4BmaUMaRr W fl‘ﬁ rﬁoutﬁf’e@%%@& itfl&Sre AN QG %N Bl fat.

a process accordi ng to any one o?othe c al ns
183t o Usprbihe cm@oewee |aﬁ¢Qfd'V§g§‘eﬁ@bPlee albeleimsnidfody or a

fruit yc&ﬁb@sﬂﬁﬂ'ﬁéd?ﬁanﬁh? @h%drﬁjcgeﬂd‘es' &o&&%dtt%ﬁé BroR8 &lcording
aronma and/ or rnout hf ever ag
to any one of the claims 6 to 15 to mask the aftertaste of an artificial
sweetener in food.

19. Use of the composition according to any one of claims 1 to 5 or a
composition containing 5’-ribonucleotides produced by a process according
to any one of the claims 6 to 15 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.



