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Process flavours with [ow acrylam de Field of the
i nvention The present invention relates to a yeast

WwW@200at945 an aut ol ysed yeast, a protein hydrol PEHER2006/012648
processes to produce them and to the use thereof in
food or feed or in food or feed ingredients. The

~ present invention also relates to a process flavour,
to a process to produce it and to the use thereof in
food or feed, or in food or feed ingredients.
Background of t iRrocesscfiavauns With loswaarlylamideessed f ood
and ready neals in our society is increasing every
day. Oten several types of flavourings, such as
hydr ol ysed veget abl e [Fieldsfihe n@atioaxtracts, cheese,
spices, etcetera are 'added to such a type of food
during or after processing to render the food nore

pal a‘lrt?ebb?seht inivérlmtiﬂmomlhé%@ai atﬁesf ?ﬁgabfu ][arO%ufoQ@dd iy%atthe protein
resu Oor a Co X CO I nat | | erent
g HRaly doSRTHeEPh AP ARG ESBRNAGD 18 HF BIegra! i dgod of feed or i
fofBU gigtfe&ﬁlrfgl’r‘&ﬁém& elmd présteﬂh?v%t(bﬁué&dt) eslateb t@raap.@aé@sdﬂavour to a
0o or meal s S a |
PSRRI PRGB! RuhehiondhORBhir L gh, TEat bl Togs or feed
ind 4RGN a satlsfactory flavour. The flavour gap that

may be encountered in processed food can however be
filled by the addition to such food of process

flavours (al so cal Iggck :?vsaﬁa oPthd ingepties” ). Ceneral ly
process flavours are added to processed food after the

corrpl etion of the najor processing steps. The term

'Pr ogies §sd R pritessdd fdbdeshd Ria8y oheul irf Burssomety is increasing every
specification for a conposition having di st1nct

day. Litasr severy. tygesrehflayquaipgsr Suahhet I"l‘yij@'yéﬁ‘{‘ yeaglgble prptein, yeast

effRld, MHedsdll 3fiddse effetdrd gér@décﬁiébstocmr h 5%&/;5%9 ofitfodoe aﬁrtlnga or after
conpound contai ning nitrogen in the form of

PIGESRFHT t@ﬁgn%@rethglfgqg (oL pplg@g{e & ip &kaawp dhat the flavour of food is the

resak BPRXEIMBIeR colibiftioR @R diffeed fedetion b'ath%??%&ﬁﬁhﬂgedunng cooking.
pressure and reaction tine sufficient for a flavour

Adeolieepthatrimight Re lﬂnéo@ﬂtereﬁg'f‘etﬂﬁdﬁ?gu%@écpfl proggfsed f°°d °" ready
mBLRGY Hat fHe r%fatlﬁé @Fe%slﬁ tlflé ﬁﬁb@HEtﬁ)n‘Tﬁé‘reﬁﬂﬁ{ap% Ho®1BRG sHBugh in order

one or nore |i I , contal ni n conpounds
tocdgvBlonyA Saé'éfﬁcﬁlrhf'ﬁ‘g’% oFﬁﬁ)fLﬁveyr gap thet maa bepgnseuatgred in processed

fofrolg 248 %ogvegg,te%ﬂgﬁye;a BP thePYdRiohABTRUEHK FERNBY g18Eds3Maburs (also called
“reaction flavours”). Generally process flavours are added to processed food after the
completion of the major processing steps.

The term “process flavour” is used throughout this specification for a composition
having a distinct flavour, e.g. a meat flavour, which is obtainable by heating a mixture of
ingredients comprising at least a compound containing nitrogen in the form of an amino
group, and preferably at least a reducing carbohydrate, under conditions of pH,
temperature, pressure and reaction time sufficient for a flavour to develop. The mixture
of ingredients used in the production of process flavours may further comprise one or
more lipids, sulphur-containing compounds, carbonyl-containing compounds, etcetera.

Process flavours are obtained by a complex combination of reaction pathways
occurring between the ingredients during the heating step. An overview of several

reaction pathways involved in the production of process flavours is for example given in
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occurring between the ingredients during the heating
step. An overview of several reaction pathways
WO papa0738d5 i n t he producti on of process fl avourBCT/EPF006/012648
exanpl e given in"Savory Flavedsrs”, 1995, by T.W
Nagodawi t hana, Esteekay Associates Inc., Wsconsin,
USA, pages 103-163. In the process flavours which are
produced according to this invention, the "at |least a
conmpound cont ai ni ng{_ nitrogen in the form of an am no
“Sgw@wfiawoyr%bi%ﬁ%abl M N@W@ﬁ%@@ﬂ@&%@ewwoqete@énc Wisconsin,

U§R|;?{9Ite obl1@% @ yeast extract, an autolysed yeast, a
n h drol ysate or a m xture of one or nore of

t hede thagwr@qﬁserﬂasour§p/vm@narq producesh aptaiding da thistinvestien, the “at

ofl SR TRER 1080 ATt Wi rom
a \ssauncetqf aphing exshdlsi sﬂ&ct@cpﬁbmatweeﬁtsextmt camsutdtvsedj yeast, a protein
PSP ARSI of oL, O B it
withoorener naressuppleanentiary pmuzmm:@a:t food materials and in

its &é’r@g}ﬁﬂ}é %léht hggat?e ecen %%dcérﬂﬂgrcﬁa?l ¥J>ra§]o¢18 tlnve for a variety

genot I'C carcl nogen. OCC rrence
ofatacyhlaah aapllcatlwmulabmnscﬂerémm amablveqarpnnewledof @wifgals and

| T,
L' 985 ot S5ERe bR, 358, P J38lgtd monomeri
aagrgamaen in Feontahteﬁowctsreateuaisrmm dt$ ehaluatmondi wes adsingluded that
f ' d bl f
a‘%ﬂgég%eg?%ggggﬁgwgﬁog%ge etectable in a variety o

oven prepared conmmon foods and it was
denoiRedently ethie tacatrrernte afcuylamidean @f nurabgr| airfoetk and ofrerm drepared

o4 yEUSUERSE 18lodha BaKhOY. RESCTSSo THE 78990 ERAR! and thi

rocess 1avour ‘are subséeqguent
reggled inrwaidweidelconggye sk wthelr oesbarchongvealbe that ghhsiderable amounts of

' I
o 8 o S o bR o iR ESHAn oo
archih 9/ad @ealohstrated tht tiod ocauneheerotiacrylatviidehindaod las dlse result of the

g. 10000 ppb). The acrylam de in process
b%r&/%’ﬁ?ssescan be produced even at tenperatures | ower

t hanThIeZQf@é‘enomraqnyjarhmlenn pepoebs ﬁwqdrsa,rwrdcm arewsutbsegquently used in
SeﬁlF igyggg fof %\?o m: oulﬁlb% g@%hﬁ sﬁ%&%eggg¥pecte eglksetagapqiganjmtrhas now
foend rthatt snfodubately sprabcgesafibavaunsl mayotcemprise dr cbysidgrablecamount of
acrﬂvl%rgeag/v%o& hn t%e as high as e.g. 10000 ppb). The acrylamide in process
flavours can be produced even at temperatures lower than 120°C, when no forming of
acrylamide would be expected. The problem of the presence of acrylamide in process
flavours had been unknown so far.

Yeast extracts, autolysed yeast and protein hydrolysates can advantageoulsy be
used as a source of amino acids for the production of process flavours.

The applicant has now surprisingly found that when regular yeast extracts,
regular autolysed yeasts or regular protein hydrolysates are used as a source of amino
acids in the production of process flavours high level of acrylamide can be produced.

The present invention therefore also relates to novel yeast extracts, novel
autolysed yeast and novel protein hydrolysates suitable for the production of process
flavours with low acrylamide. Furthermore, the present invention relates to novel process

flavours with low acrylamide.
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used as a source of am no acids for the production of
process flavours. The applicant has now surprisingly
WO Wid70mat when regul ar yeast extracts, regul BET/EP2006/012648
aut ol ysed yeasts or regul ar g@-otein hydrol ysates are
used as a source of amno acids in the production of
process flavours high | evel of acrylam de can be
produced. The present invention therefore also rel ates
to novel yeast extracts, novel autolysed yeast and
novel protein hyRetalled deseription ablhe ifhventidte pr oducti on
of process flavours with | ow acryl am de. Furthernore,
the present invention relates to novel process
f I avther ;sresénthnvemmmacelqﬂearﬁhcbef rBeaspiect do doysosti epdtﬂaoirwvim an amount
of f{ %spé?agelce?%aggoe %rp dgérgn?ﬁ ?\M%ﬂtlé Rgttl‘( Slgé;]}ttgac’n 1 'nl?g/g,f preferably not
hlgmaethalsmeﬁ agg/memotmpﬁerﬂerehiyd'roy Hgiteteman 0Hi mig/g. sTheoamount of free
er than her t.han
%g?'nen'ﬂlﬂée X)?aéfngi‘fg%ﬁt ac%oaﬁ ﬁk?%ﬁ\enfor% aasH ﬁt ?ang slgvlv as ~0 mg/g.
anourdasof extraee iaspefireegi res ian dbh&)oymast cmpmsamg the water-soluble
according,to c s low as 0.nmo/g. .
ey e ettty sk e R b Bl tael Bkt P s yino acids.
prbieﬁwsl\@bpﬂdesolvubﬂnmsc catbohpdrbtesextd aaitselike pposphest Yeast extracts
e er ast. ext rls am no
3 g el g s e e eee [ 8 B8 Bl il bg ivided i
autal/ticsarid lk;eirqnymsydaateaaractéeast extracts may as wel |

eV vers) BAEAEt Ao o U ot R e Bley P e glaqiich may be
otﬂéﬁhédmbm yéast ciftgt IdcsrLypi@at ofemé TOGM snardigesoam ¢ipsispdfethegbolymeric
materi al s, whi eOb&‘% ﬂfro Yeqs

yegﬂ gya?q:“ag ?‘HP{G Cyrea§tn%nze18"rqs re ae(aj Irb |um ? c)e oc*isruption

cdritribl ultmioé/tﬁé sis. Taasd typas eg yezst eﬂfh;TE;t acd riochein werdsd agidg ynet generally
rel ease t f] .

o BoTics UPTHEyars Bocriee e e B0V Rpoess g ptive RNA
is a:reeomgsﬁed or amdg@damedsorandhganemat Eygﬂdametl?t@mrﬂoﬁecleotldes

i pon t.l ecaus rrn e a
They A 8o L TRLOPS IR S BASE SAg Elay dsT i 4T acigs present in
thggéﬂét\&mrédﬂ ddgl mlﬁdundmgwéiakﬂtrw tasteqo !Ehefrobbonucl eot | des.
ey,

e PG Byt 98 o BEALR of el s and my be
olgXihé@dtoradgbast kater |dissoptionpef hk@tdays,t aigestidno (I?&Iﬂ td daddition of
e e Bl e a oSS 55y b pycieases
sm@hswmp@as;ﬁodidweraeé lghd dpsamlly of-adkdics Ye@nithase, to the yeast
suasggnsmn Qurmg lysis. The native yeast enzymes are generally inactivated prior to the
lysis. During this process, 5'-ribonucleotides of guanine (5'-guanine mono phosphate; 5'-
GMP), uracil (5-uracil mono phosphate; 5-UMP), cytosine (5'-cytosine mono
phosphate; 5’-CMP) and adenine (5-adenine mono phosphate; 5'-AMP) may be 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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exogenous enzynes such as proteases and/ or peptidases

and especi ally nucl eases, such as 5'-phosphodi esterase
Wop7op¥#onal |y 5' -adenylic deam nase, to the BEHEP2006/012648

suspensi on during lysis. The-gative yeast enzynes are

generally inactivated prior to the lysis. During this

process, 5'-ribonucl eotides of guanine (5'-guanine

nono phosphate; 5 - GW), uracil (5 -uracil nono

phosphate; 5 -UWMP), cytosine (5" -cytosine nono

phodpreesmigodirgem) of hel fisst aspee qf3he inyentiotethenyeast extract may be

an g&%%@to‘? 'a ﬁy%vﬁ?yeﬁ% ytgaéft aEPBFE% xmgg'?ll\%ggpyflh'ecyeast extract may

deam’nase 1s m Xt u
campaise foribentdantides’ Withctm teemn“ﬁﬁmmglepms{é it(is hetewiith. intended to

re?agr?zo FW&@J}:&’ 51* §. Cyhﬁﬁsifb’h(ﬂgf’r qg P%RP%ﬂ?eq 5bXNFFhéer/5FB# hl@ﬁ wherein

heretore ri onucl eoti1 des, especl
the iS¢ IMP i Be-r@RreisdotBainéd/by paitinbor gomeniete sotversion oaﬁeAMP into 5'-
IN@JSO rich in nmono sodiumglutamate (MSG. 5'-1MP,
GW and MSG are known for their flavour enhancing
pr opera sezsnd abpact.dhe irveptidy relaés Brateadoiiged yamst witb anyamount of

fr%g%oda%ﬁé %Sseéao%t (?ry e%t?eq'r %‘cﬂ %Wﬁ?ﬁ g,?\fer h%?md1 d?gjf rPreferably not

on 1S descri Uram
higihdratamé®2 ngf/g,t meref plreéerahlspmtthlgtfer tttregn Dnvmgtg Oiinet dreount of free

RIS S toljB e B HE AL UG, 8o 06 e YT ol VLT €

extrac ir 8- tRereo yeast extract
may /m:tmpsedsa/eESt- is laopretiuesor i ofean MNtollgtic hyeasteiemtract. It comprises

cqngeréltra Iﬁi%?# t‘rﬁ %gtuib el?\é@ig’gls %h%ﬁ/ﬁf 641 ﬂk;gtngﬁ gr%ﬂ\ %%SE S\ttgr disruption
of3he A& aiddigestibh (liy$i), ofthe pelymetit gedst nidt€tial (wihdrein the active yeast
er{%{r)%tgg rr%lﬁlﬁsﬁ;agfnt ﬁgaenr%g? ,B% Qﬁ%rt %e‘fi'llscggrgﬁgon (lar‘ﬁh?utgqn the ?ys?s) and the
insoivtded foomed elbamgathetly)snsa,nnaury «ﬂhys@me}mmwm yielastaellavail fraction.

L e N RN
fremg/@parﬁgme Maeéércablpyodnmt dny ghaﬁterl Iwhn:lhmsl noghiphefhtean 1 mg/g,
{ e
riEral) dhiate” Tt iR et e ROl RS iR P

of aProtuin othyﬁwlpsa}esasareeatldaot erzymabcgllyi reated protein substrates
%centra es of, the so

B T YA o ArEr G REBTEn oV HIE APrala, that are
dedergeandd Wltr'(elcwgreé ofdfydtdiysmmhqlmethéayppeﬁmzymésni;eﬁ Typical protein

spBh e A I P@EriatE &7 Shoe B RS TB0 B0 FeodAl® [eeip, such as
wieewd dilten,i cwolghlier ssdyoproten, dape rsged rpeotbms ipea pratein, \alfaitee protein,
sunﬂo&vgre pgoqglka(éaetg Leae tbe%n(remI Erowan cot{on of YLsame seed protein, maize
protein, barley protein, sorghum protein, potato protein, rice protein, coffee proteins.
Other possible protein substrates are animal proteins such as milk protein (e.g. casein,
whey protein), egg white, fish protein, meat protein including gelatin, collagen, blood
protein (e.g. haemoglobin), hair, feathers and fish meal.

The yeast extract, autolysed yeast or protein hydrolysate may be in any form, for
example dissolved in a liquid or dried. Generally the yeast extract, autolysed yeast or
protein hydrolysate will be in a dry form, e.g. in a powder or granulated form.

In a fourth aspect, the invention relates to a method to produce a yeast extract of
the first aspect, an autolysed yeast of the second aspect or a protein hydrolysate of the

third aspect, the method comprising a treatment of a starting yeast extract, a starting
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In a third aspect, the invention relates to a protein

hydrol ysate with an anount of free asparagi ne, based
W@poopoEt dry matter, which is not higher thBGI/EP2006/012648

ng/ g, preferably not higher tHhan 0.2 ng/g, nore

preferably not higher than 0.1 ng/g. Protein

hydr ol ysates are acid or enzymatically treated protein

substrates contai ning mxtures of am no acids and

peptides in varying proportions that are determ ned by
autglesederpaseorod stptindoprotsing hydialysate: albcanjajaingfregraspatagine, with an
en'i?r%g wilty B rfﬁﬁgléglrrﬁéﬁlbﬂ WP S RS th&ch@r WitF B¥ortiriion thereof

pr ot el sates are vegeta proteins such as

caphklgtof gducing, the @mugt oft fege a%@yaqmenméhﬁ flnalafp@dtgréeaﬁd preferably in
orBErb Sblin Pﬁ%nﬂﬁ:ﬂf@f‘f pa?ag ik AL fidd) prohidf WRRRTSs not higher than

protein, ean pr

abaceous ) el n, cotton or sesane see
1 padg, enere preferablpnett kigier tham |0@/m|g|‘gotr@¢sftu Jpreferaglyumet higher than 0.1

m%ﬁ% gée'ao %é}tproteln rice protein, coffee

her possi bl e protein substrates are ani nal
pr otTehema@ug Weast exiradt, pradingi awtqlysey. yeaslseri starting piotein hydrolysate

coﬁ@%fﬁ H) aII %gﬁtaz’m\ ?rggl %s}ge% r?%qgna J“?&Errgé Q% eésn starting product’

Ioo protei
thmahmgl tbtsl apecuﬂmtupr; Tlaeatstee‘nrm @raduct gh beeaged rnhtéweyanag‘tod of the
in\%ﬂiigﬁ%?%aolét gl X&ﬁ%eyc?ﬁﬁt a ila&%oér%gﬂcthwyo !b}éséﬁ eenﬁakfrogﬁct of a
In any for exa I'ssolved i1h a’liquid or
preparetion @eoresal ory mayebyeastintenne@icte pexdud| pblaihegeimsia step of a
pr@ﬁé\?\ré%rpg&gésobf%ﬂt &éﬂp olduae Thgre rgrl}‘n :{]oérm)o&m%n hinthg invention,
powder Ofr rt e
the treetmend mvuthearmrtzsmteowah aﬂiﬂysdaltrnetpod;dmttea ahgmlaelt method or with a

co%rg gh tﬁéregﬂg gehgﬁ'nt\eoa§rp &6 'i te@%cﬁé‘ié gktyd%g C‘%/'ﬁ%ﬁibﬂ ?{egtégﬁaragine

secon a protern
obdaipext in atsh@ néarmdparahtm ipsdqegs dort Y@at axtract f amtolysed yeast from

JeBb O BB rof ST oA SRS bRUllssed veast or

containing free
aspailfl'@gsnaetlngv\prtobuetntoehewsed ini thé reetphyg sif dbé inesntionl,may be any

st%/:\ldgégg % }nln@eftrg%o %s%r nylasa?wgﬁ 'egaéﬂogg H?g s?a?'{lng product

u0|ng unt RS asparagi né
maynéefin my fpmdﬁocuexarapké disefheadainl 3 liquid @r disiedt Geobnaﬂy rthe starting

Mo of . fr aspar roduct
pfaﬁ% c?mﬂ & 'Hoa}d%fgr Si)h %f@%e}&érgﬁuléfeg?é erably not
hi gharantdfmhsndl‘mentrrg/tge metisdd pecefdingtd Yrerfotrtthagiest of therinvention,

ed on dr t t t n
th% trfe?{grg%rg W§t8ar t?nr%mgu h&g')gaelas%}ﬁ%(? vg é l?%ré%%f%?thod or with a
comybiiradio siereofccapablel dfi renucnazd thecomdant of flge bsp}naglne is performed on

2 ROHE HBFucer, eSB! BRELSEGIRiflS andhP dolubitsBEG tidreot in an

art I'ng pro
adpeopnlatﬂ:ismlvertthwheretmmé startingngroduct is a yeast extract, an autolysed yeast

or a protein hydrolysate either commercially available or being the end product of a
preparation process. Generally the solvent may be such that it is suitable to allow the
enzyme to react with free asparagine or that it is suitable to be used in the physical or
chemical method. Generally the solvent may be a water-based solvent, more preferably
the solvent is water.

In the context of the present invention “an enzyme, a physical method, a
chemical method or a combination thereof capable of reducing the amount of free
asparagine” is any enzyme or mixture of enzymes, any physical method or any chemical

method or a combination thereof capable of removing part or all of the free asparagine
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invention may be a commercially avail abl e product, nmay
be an end product of a preparation process or may be
W@ poo7ar3siredi at e product obtained in a step of PGI/EP2006/012648
preparati on process for an eng product. Therefore, in
an enbodi nent of the invention, the treatnent with an
enzynme, with a physical nethod, with a chem cal nethod
or with a conbination thereof is perfornmed on an
i nt ernmedi ate product contai ning free asparagine
ansiteraidegrdding faeestagparating tor apfarmtwhich maosetsteafido theaformation of

Bﬁ'\?c%twl%n ﬁéﬁqé) h‘ﬁﬁg]p}’ees%ﬁ[:e bf Qf@d\ﬁ@ﬁgusgggr | 1s or for a

otenhd sate from a ate. The
st arE’lnysgsaprr@mms wmcrbmaystmjuseu initbe riteatroentdd redce the amount of

fr%é;égégégg e B n%e(‘h th§ ?ér&ovepﬁ-frﬁpuﬁtfre J&hg}%'rlr{(%flﬁé%e(ﬁe starting

ne as nen oned
progyctb8ucim nmlyodsomay domprisg angl thedisesofl sepdrationatetihnjoues such as

chg?mgl;og?%hlcqua{nﬂde\é t&? mﬁl&&{)?ﬂegl?oé%lrj% grhetﬁng{jém thgtning%d?fy and/or
deajrbdnjrfr&eraspalfagtdeetonatfm whihocahinay lelad tbhibe ffoumation of acrylamide.

aspec t he t [ n A .
Swﬁfrﬁeguogg )r/nsaly chin{bngg O%Qhe Bg%oftéh% eén%? E% c\%ﬁ{]lhk% aox?c?ﬂnéﬁfrﬁductlon,
deantioatiimat i on t her eof capabl e of reducing the anount

of free aspa | I or n tartin

o ol B BTBET Ep0EgleR oY LY TReRrrdos i e AP mventon
thehtesatment is perfapedopith aineerszlyh\eem;qabmef ezducinigethe amount of free

startin st e a £ 8
agpaiadgn e h Bedif brddid sEES borfllon? ol o SeirAlarg By reaction time
sufficiertdbd tae enz;tme tugretahta/vlﬂntde@asxmnagm@f a prepar at i on

proc rall beschtai

sui t'g'kﬁ%éaﬁeqﬁieﬁo%%’f‘% StR tn§ “SV’Péaét °"He rde ubihg 'ah enzyme
capapl efghodifyg thé aidel dhalrsofs‘md adpaeadire, Ineora pesferablyt with an enzyme

hysi cal .or chem cal. et ho n.rahl. the solvy

oqbaby Gvar e e iR Rtol I 15 Pk Rbp s R vt bingh B ten more
priefersisly evith tﬂmemzlymeca:spbaagmasé (EB&% Briggent invention "an

enzy si cal a che ca} metqrﬁod r .

cont T ERRY RE FSHIR g atranes Urah t INsPiRarat pmRpdigent of the
methed aspamagi aspect of they wﬁérit}dﬂiEmay b addedeasoén enzwﬁemeparatlon

si cal % 0, chem cal net

ARSI G bf POt PuS T S, FHE BT SRR g plants
amimelsfairefnmwagsmeaaddmas del@fc&ehung 4 fguaspar gersneExamples of

a@L m whi ch cannot g:a K Ffor mat bgn tOf g
< ab3) T RoraRm e Ee & 1O THE. pEBLBRcc R 8y et Paguoomonas,
AW@TIUS Rinys BaallusTeplcids. Whi ekamply bfc auseithblen Adeterichia strain is
Escher/c ia nctollt 9\nr ggéjr%;()elet hF aa%%%}e %frwinia strain is Erwinia chrysanthemi.
Examples of suitable Streptomyces strains are Streptomyces lividans or Streptomyces
murinus. Examples of suitable Aspergillus strains are Aspergillus oryzae, Aspergillus
nidulans or Aspergillus niger. Examples of suitable Bacillus strains are Bacillus
alkalophilus, Bacillus amyloliquefaciens, Bacillus brevis, Bacillus circulans, Bacillus
coagulans, Bacillus lautus, Bacillus lentus, Bacillus licheniformis, Bacillus megateruim,
Bacillus stearothemophilus, Bacillus subtilis or Bacillus thuringiensis. An example of
suitable methods to yield asparaginase from Bacillus, Streptomyces, Escherichia or
Pseudomonas strains is described in WO003/083043. Preferably the asparaginase is
derived from Aspergillus niger or Bacillus subtilis, more preferably from Aspergillus

niger. A suitable asparginase from Aspergillus niger is described in W0O2004/030468.
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free asparagi ne are nethods that renove part or all

free asparagine fromthe starting product. Such
WOorRRo@m947ay conprise e.g. the use of separati BEGI/EP2006/012648

techni ques such as chromat ographi ¢ techni ques.

Chem cal nethods are nethods that nodify and/or

degrade free asparagine to a formwhich cannot lead to

the formation of acrylam de. Such nethods may conprise

e.g. the use of chem cal reactions |ike oxidation,

r eduthe enzymReg&apakie idhmedyding the emeupkaf &eBoEipaEagineoised in the
prEfé?reHPérnMnﬂénttQQhé C}F\Qd %E%Cfou% dsp&ct! JNE?H\@PHO& R be used

eat nent pe forme an enz capa
und@d g@nm@ortsm pédré@mper@fure eed reantian ag\e@fﬁmertt fier the eazyme to react

W,g{ﬁggg ét?]ggr condi tions of pH, tenperature and
reactl time sufficient for the enzyne to react with

fredt @s)mwaqmmoH Pnetempesatyre infuencsaanzeme astivity. Depending on the

tyﬁ%@?%ﬁ“z)iﬂge {ﬁﬁéé %én?ﬁja ¥k||lré% Egtfhgnar?%ygg a%?eoﬁybbgtem\me the optimal

€ side chain of free asparagi ne,
condigibas abpht awdttdnﬂaeraeme ynderogpetbthe emymydcaolrgmt r@rtmenore such

co%mtgﬁs ggr UQV il bI%h9| o%hé‘i ghd%r Fo%?de@sg . ! iers. The
i) el SRR 5T

e enzyne a paragln
reaoi)qn t‘rhe seﬂﬁzry:nbfoo thenenewmeetoaeacéwmly\rfeae amnadaglme whigdepend, among

otR%r%f ﬁ&'ﬁ%’e SH‘T‘&BR‘% Mpgfof é%&n{j&%&‘&dan(&ffr&nb ?het Q‘M}ant%? Bgr(\?\}ersion of
0 € inventron nma € added as an enzynmne
agpaggneadesired ms;uw @galnawuctanTmembt gHilleeldinf thenastawill oees able to

de?é’r%ﬁ@ﬁve d?#l’l%l Pés‘ac |8r§ iiggampl e fromplants, animals and

ch as a bacterium a fungus or a
yeasThe Emanpﬂ eBemfymmadm o thecsteding gnodurd capable of reducing the

C Pse
oS0 gL o B BRI BPerme used an
the inkz@be ectistyhdhe cappa)pslateaamourst tedehaddedhdan otétermined by those

a suitable Erwinia strain is Erwinia
SK?%?HEQ%OJ Exanpl es of suitable Streptonyces

str anras pmfea'rést empbdimene sf thevimeitios erthStmearm aspecksf the invention,
thggrﬁgp t,?rrt wEt)ﬁagrr'P énezim%f H' tp%?/ ﬁaﬁ%&% ug cﬁ&lﬁ% eftod or with a

MIS Or per Us i ulans
coﬁsipm‘t@nlthereoﬁcmble er&dpd:leg; theef amuumta‘tﬁlfee%oatdgm preferably with
strains

ar}iﬁiﬁy&\? &%g? i engdﬁjcg\ l kala%hﬂe\gfgreg% Hé]sne is performed on an

mteirmedibmn;srpdﬁacnohtausn@ tﬁag LdsaamgmBacmtdnhed; lri astapsof a method for the
orifaph 8T Eesbera e ot el BB Yt ve el o

subtinithis case Bae Mdthrsd fan dine pg:dentmrsof Apeast anxpbet mfof an autolysed
yeast from yeast cells may start with yeast cells, e.g. with an aqueous suspension of
yeast cells such as a fermentation broth of yeast cells. Any type of yeast can be used in
the method of the invention. In particular, yeast strains belonging to the genera
Saccharomyces, Kluyveromyces or Candida may be suitably used. Yeast strains
belonging to the genus Saccharomyces, for example Saccharomyces cerevisiae are
preferred.

Fermentation processes suitable to produce suspensions of yeast cells are
known in the art. In some cases the fermentation broth can be concentrated before use
in the method for the production of a yeast extract or of an autolysed yeast from yeast
cells, for example by centrifugation or filtration. For example, cream yeast (Baker’s yeast

which has been concentrated to 15-27% w/w/ dry matter content) may be used.
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suitabl e nmethods to yield asparagi nase from Bacil | us,

Streptonyces, Escherichia or Pseudononas strains is
WQI2MeH0739¢d i n WO03/ 083043. Preferably the aspaPEHEPAE@012648

is derived from Aspergillus f-ger or Bacillus

subtilis, nore preferably from Aspergillus niger. A

sui tabl e aspargi nase from Aspergillus niger is

descri bed in WO2004/ 030468. The enzyrre capabl e of

reduci ng the anount of free asparagine used in the _
pr eflaerrsgfesied smbasiensiof theemethiod o ther fouR aserat ohthe invention the

tr&?rﬂ@ﬁtt wﬂ( ahNéhz ?m\éemth%ﬂ pWdidal %thﬁﬁqmlwg%eﬁ\%‘ﬂ 'rﬁétl‘?(ﬂ)s or with a

nmperature and reactlontlrre sufficient for
comtzénaimyh@epfocarp@a@t ofied¥cing the ampunt #ffrae asparapiseji;:pogformed on

rELf\ Eﬁa?é“ﬂrdd@epé‘c!rﬁ%.% frééf Jaijﬁ?ﬁneeeﬁ%mcéd%ta' é’tbf))bf a method for
|ng on type enzyne used the man sk d

the mr@du@tlam of @i yanb@xtmt @rtqﬁ aficadelnsateyadse fropt yeast cells, preferably

d@ﬁg%édtlﬂ Smidke gre!fé’ﬂéglyt %H?etféaattl% eth@ﬂ%%%t sCih &rB6r to release and

n rea rnore, such conditions are ]
omiwaallyaajll@st/ partlaldmw@qt%tr@mﬂl@pntpntsde@delbyallmaryrﬂaereby (partially)

da?#&b?e'd' é?{d? d}ﬂﬁp‘é@%édlﬁ% ! MRaSéh f P\%’ @eﬂtcogm%’nt %H& o‘ﬁﬁ&rYaI?i? the cell

ree as agli ne wi

contends, ssur:hramptdﬁ%namﬂdmf FRINA angfos rtﬂﬂysenqlwéease@ alnlgast partially

F‘H] { he amount of conversion of asparagine desired in
|naI product. The man skilled in the art will be

abl dntqodea‘eo eelndsrethetnell gpdients frora dt cells andrmpliomally at least partially

f dqd, t he st art r p :
SRR el T ARG (P TRe B 288, ol ARl fancaly
ersmmagcaﬂv hgrisy encarhinatigpeobofwae or ymmee Lof ettiesen ahethesdsensipgremethods

kn3> ' Yd ttos E%u%ﬁﬂﬁo%' th] é\@éﬂﬂﬁﬂﬂéﬂt Qth?ne"?‘m?sd?ﬁcl&d?é“g]%ﬁ}oggnisation

eterm neq ose ski prefe
teetmhmmsmiﬁmth@f putpeseretso @f dfigh-hresswer bomeggrissrs d$ pokeible. Other

hdrﬁé)ﬁ{erﬁ saﬁ %(%‘ﬁ éqtu{a %%F tnr]hl():(a'& \ﬁﬂf%}gﬁmle\é" %Q% asand and/or glass
bezokti nEGoot ifiog cpbawagEais & wbeadaibi Ghemiel eamentsainclude the
use saﬁ@ pgl{(%ghgﬁgh ﬁ{\g fgf rn?o% %U%Etgntgrbredgé/rggntg aEﬁQJnﬁzaP{reatments

uci ng rée aspara
may1 barin |snmercrasels dess metadmdtbecamaathey mgay lead tasqaaraagegradatuon of

RIQRte%Fch acﬁiﬁp Q’;Sﬁga”?{ Foq%eéﬁ)éynet g&s}fna? bR %?' ﬁt ht?c{?)ugﬁaoﬁ‘des and

eas rac romy
3mbbhl$cledt|desh| S case the nethod for the productl on of a

ek Eche ey g8 AU PLSLE0: b S8 el ancor
mectep@atk treatnent. The enzymatic treatment may be performed by subjecting the
yeast cells to the action of native yeast enzymes and/or added exogenous enzymes.
The enzymatic treatment may be performed at a pH between 4 and 10 and/or at a
temperature between 40°C and 70°C degrees depending on the type of enzyme(s)
used. Generally the enzymatic treatment may be performed for a time comprised
between 1 and 24 hours. The enzymatic treatment may not only release the cell
contents by (partially) damaging and/or disrupting the cell walls but, depending on the
enzymes involved, may also contribute to the degradation of the cell contents such as
proteins, RNA and polysaccharides.
One or more exogenous enzymes can be added to the yeast cells to perform the
enzymatic treatment. Preferably a protease, more preferably an endoprotease may be

used as an exogenous enzyme. Optionally the one or more exogenous enzymes are
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yeast cells such as a fernmentation broth of yeast

cells. Any type of yeast can be used in the nethod of
WO pW7/0782ént i on. I n particul ar, yeast strains bRCHEB0AE012648

to the genera Saccharonyces, -&l uyveronyces or Candi da

may be suitably used. Yeast strains belonging to the

genus Saccharonyces, for exanple Saccharonyces

cerevisiae are preferred. Fernentation processes

sui tabl e to produce suspensions of yeast cells are
addedvaiter the netive yeast gnzynes bave deemdnactyaiedt Bhasenskilegtin the art
R i e e A S S
byf @ ohh tyaatisentcas| 4 Reatfsppcle therisatter methadnheaing prgéarresh Adreat shock can

, t] : : t

oo 2p S et by SR, e RSB 8PS 5 R alie B ¥ERF C for 510 10
minatese M{Hennary abielytis ydastrexirapt ef an netdlysat gdastesto be produced with

net hod he fourth f_the jnventi the. .
g Pttt Gt i GRRE Shadtent) et B Sinelly ndfimagivates

a cheptionally om¢ bochone enzyrhesausenhtol tnartsfam RNArietof 5'-ribonucleotides,

sEBPRF Reor PR AR I E RSP, BiaheCag ATl Alsb be avaes
togsthar &ijh e sobsemueetty tontha tedatpent with thet Slowefroentioned enzymes. 5'-
roduct | f t t , t ql . t

BNl el RV Lo e O BRI HEA ca e

olpainée frdl v @idrabialt sreedgetahle tshercgedst exaphpls a matirrder extoact). An
rel eas d t [ 1y at | t ial.ly d th

eI 86 ARG Ee oL Sl TE, & RSP b e ap (g auce by

Ardana (izgaan ddmiondiys 5'tANMBds coswdriedrtg 5’ 4tMPelyedegninasd, leeg. adenylic
cel.l content and opti onal ch. Ihe C contents

q | [ , . SHch _as 00
S AEN LSR8 BP e RAZ ARG Vy@'gﬁ%tﬂ%r gaunasy g QFam'”ase >
proédsd hyaxrhasd {Jyapdre)grialded. :jn 0{ der Itlo rel ease :he cel |
tents f. t s _and optional at ,] eas
or RaTepinEE RSl i ©fegh hpamey 3F taf Fietheg, of dhe fourtn
adpéetam_dhé{ﬁanémaifnl %Ithe needtaent as | perfoemnzy e | aralihtgrredidtg product
a, canbination o

CHABRL SR A B OB BT 7 RIS 7 FREA P! Mot Adugg o @ veas
extiaeBdME Hnsautolgsadgeaspfrogedastitelie nPteterbbly otihe treabihertittis performed
o B BEr B R Sl R ETECR ko by e and
optiokallyg anilédst peartiallyl @egrade Gthe Seuild cameniar Hpvasver, bigaaltremtment is
o3 oo REO T b fideayBeb P B, iy e erayme
capablecst redeciny tHEDaoontr df Frdeatidparayine aiagrige pérformedesrioe @b or after
Rr(l}:\?%tng%rr]%gtion. The treatment with the enzyme capable of reducing the amount of
free asparagine, may be performed prior or after deactivation of the enzyme(s) and/or
chemical(s) used to release and optionally at least partially degrade the cell contents
from the yeast cells. Inactivation of the enzymes can be performed according to the
methods mentioned above. The treatment with the enzyme capable of reducing the
amount of free asparagine may require adjustment of the pH of the mixture in which the
reaction will take place, depending on the pH at which the previous steps have been
conducted and on the pH optimum of the enzyme used. After treatment the enzyme
capable of reducing the amount of free asparagine is preferably inactivated using one of

the methods mentioned above.
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may be in sonme cases |l ess preferred because they may

|l ead to partial degradation of RNA especially when
WQRMWaNT3%S used, with consequent formation of PCI/EP2006/012648

2' -ribonucl eotides and 3' -ri btfaucl eoti des. Preferably,

the cells are treated enzymatically, optionally after

chem cal and/or nechanical treatnment. The enzynmatic

treatment nmay be perfornmed by subjecting the yeast

cells to the action of native yeast enzynmes and/or

addetihex 8yeashextrentzigie e produced withdbe methaskheftpa fourinaspect, the
m%lﬁ(;utﬁ@ A% biline Bhlapg%ﬁlg) %a%ﬁmégar?d?gl/ i"srLg';rrt{a?1 rFée east cell

nperature between 40 700C"degrees de n
wallseang mptighallyndggradiny theedeasteeril spMigntshmagnbe rramoved after all
. r . i . . "
AT PSR TGS 13, TR SRR horacpton o 5
riheoticleetidesros treatreent ivdthclbe lengyme eapabley pf yshielysing tg amide group in
) o di L : _

QSR i, De? RePabl e oo, BT s B bs peropeg oo tost
Thepinsbleblgciacidat dapnbe fseparetedeirdmcibeatsaipetnatant lbyaany common solid-
QB on P30 408 X SEREATEAOF S (AR DIV puopsed seas s
toper grodunedhethetheynethod of theahing aspeckrteé eeratiay ofithe insoluble fraction
mgigéggégnsewiﬁmpreferably an endoprotease may be used

as an exogenous enzyne. Optionally the one or nore

ex ogeedigstidefinafine © btairsdafted remoeng thessalid friagkonymayg be concentrated

e : 0 i nact i - skil ' .
o STRATRE Y8R50 HIRELS KRR TOB 1 o B A i o
(gknerally waith an drpy miatter eccantgit eobeapafdxecately B9-66% Hv/w) or further

[ h . r e

cHERLTRLlp I 60, 008 3 1o B 4 SRR g oy maver
canterdi of approkiajeln 30-804 dw)aflhea yeastpiracturan lof di@8@) @foCexample a

far j ' r
oo AR % e AP0 3P RS ONIAE Gl FRGREY 1 case o
progddtiod affautblgsednyeast, the, sudpensian icompyisiagttherligyidesactioe and the

. Il ' ' i : .

o105 St in BUABhRAALBE: a8 T8 e o e

desuctedsfor peasple di est 5'-Fd d opti [

eg,gg 'na; ash mzlpﬁm i}gs Era;e%( o ?se_)ﬁan rop ionally |
subsbqrelel wrelfieiord iiiehOaF e sathie gkughin beyage n the

methoy ok the ourth Bdpaa of shepingémtiomlrhgy be @d interrcediaterprodridA containing

intg 5 -rib | eotides, 5'-Fdas ap _be o ined fro .
reg nSeranar SEARGEoh 2oer ool e Bl oy Bep BB of Hprotei
hydeslysatx frioac & )protéin sutsstnates ppéfesablyo dunvge traating, avae | ableeably after

trergti% bei 3r|ote5|;1 <855 Ensorlégg%ni?ydﬁﬁ{/s]e PILHGRa L peptides and amino
acids.

In this embodiment, the method for the production of a protein hydrolysate from a
protein substrate may start with a protein substrate, e.g. with a suspension thereof in an
appropriate solvent, preferably in water. Any of the protein substrates mentioned above
or a combination thereof may be used. Preferably, the protein substrate is treated in
order to hydrolyse it to a mixture of peptides and amino acids. The treatment may be
performed either chemically or enzymatically. The chemical treatment can be generally
performed by using hydrochloric acid according to methods known in the art, for
example as described in in “Savory Flavours®, 1995, by T.W. Nagodawithana, Esteekay
Associates Inc., Wisconsin, USA, pages 233-237. Preferably the treatment is performed
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Amano (Japan). Optionally 5 -AMP is converted to

5' -1 MP by deam nase, e.g. adenylic deam nase. As
We2Hmore4opf a commrercial ly avail abl e deam naseP¢BHEP2006/012648

Deani nase 500 produced by Amete (Japan). As nentioned

above, in a preferred enbodi nent of the nethod of the

fourth aspect of the invention, the treatnent is

performed on an internedi ate product containing free

asparagi ne obtained in a step of a nmethod for the
engywatieally o Rreférablyye agixtus tof sandoeprotehsem andi tegbypseidasasaist used to

er{o?lﬂ)r nea%fz&ﬁ\%ustrea{)rﬁgr{te%%%tﬁe értag?rto; a ag%% (#r%mate from animal,

plamteatmlngzblal Intatqr@dt_st”heyelhclgdce meczwmmarlt @nzsehefase@ aandymes obtained

o BB ol 0 B U LRyl o o amor

otheranBymsim(EDIA.4.211.4), Shymiotyypreire Q3. 41%3;1) tsiubtiltsiretGrdt 21.14) and

paggpagéég n,gyn%éﬁg@lgb%xgp%fte s%g%%'{tqg% I é)}te&ﬁk r(%% 3.4.16

artdr Eﬁs:s;l Anigpand/ne afﬁnmpEptadaatsee r(EQ/\B aH 1. hﬁeeampm@eawatmae originate
frcHTé ?rnelrlpa Cﬂgntt grre nﬁ%ﬂ%t rRLt éleel'h%g? ngﬂ%]?%#wngﬁ erzzgjnes An

qeacti'v e enz
e)@mj:ﬂe‘_)bf snhrmbiecedurbeiypesmhsee cael keaeg. aanborypepbiadel @ (BC 3.4.17.2).

| east par aII rade t cel | ontents fromth ®

Ay ExaineR bl s Hiossirliess an 30 IAfceRanf|S oéetidase R® from
Arﬂaﬁé oé;m?doam%lﬁlgeﬂgAP@ fidre mmﬁlﬁsnwml mw@bv@bwmplex enzyme
The treatnment Wli)h t he enzt)éarre capabl e of reduci nqwt he
PrepRaiensoFOTPRING OBty SRTIRECRASES: GIhPUPERIdASE RBH (argipopeptidases
cdnhe BELRTEIAGDIEE 3t Slich prepdhitioRs bRE FlaRaGkmBe® \NOVdD, édmark) or

pl ace, depending on the pH at which the previous steps
Sunieemp EES (SbindNitesdaBad- on t he pH opti mum of the

enzyiHE, A36d- orthE & r{)egro? %&Eﬁﬂés L& £9GvPR ﬁﬁ%ﬂg %)rature may be

reducing the anou ree asparagine Is pre
usedaSuitabie pid naY vagy e afout bl %@t%d’dwt@bmtem@@ture may vary from

abaopx?é% %36] t he ﬁ'g%qbt Erﬁter M? 'm?xtf%l% &eexgﬁr%g%‘égggnﬂ”etngoﬁgf‘ease may

aspec € 1 NS0 ract
ba)btcabated tafetber ppdine ieabprpjeadamngy g innaiaded @fter insubatipn of the

prégeéns ueo%g%tecv?lh r%l o%eéagéd gt%rtaﬂ gh%r |g$t§i%ﬁoq] t%}qré% Qﬁcri],&rotease

Cont
t r eaThaertteatmmtewhbettnec enntnase ecdapablee of getdigng dheé eaméNR of free

astpﬁ 5 génzynlqnép OCQIBF dgrl%q thgogﬁﬁ)lpg ng m%'t\t t\ﬁﬁ‘\a Wégéro}@atsg and/or

capable ydr e am grou
exopmtsasge Eldpandlngforf theepldsqmtmagn rod theleqmweyrdemgh@rtreatmeﬂt with the

eniztgﬁt bceapglale St r?g dér?é %uhtagft freeT ? n%rgg% lﬁp:%)/ bé FfI)n]n%b during

epar ate e super nat a
the otreathrienti with the endoprotease or during the treatment W|th exoprotease.

Optionally the treatement with the enzyme capable of reducing the amount of free
asparagine may occur after treating with endoprotease and exoprotease.

Once the desired protein hydrolysate has been obtained, the enzyme or
enzymes used in the method may be inactivated. Inactivation may occur under
conditions similar to those used for inactivation of enzymes in the method of the third
aspect. A person skilled in the art will be able to select the best conditions to inactivate
the enzymes.

The protein hydrolysate obtainable by the method of the fourth aspect may be
worked up according to methods known to those skilled in the art. For example the

aqueous suspension comprising the protein hydrolysate may e.g. be centrifuged and/or
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separation nethod, such as centrifugation or

filtration. When an autol ysed yeast is to be produced
WQRR0739¢S met hod of the third aspect, the renoRGEI/EBI006/012648

the insoluble fraction may betdi spensed with. The

liquid fraction obtained after renoving the solid

fraction may be concentrated or dried. The liquid

fraction may be concentrated to yield a yeast extract

inliquid form(generally with a dry matter content of
ultap philtexedratheny cancepaded/ Wy ©0. fevepor@tion otk aptianall dded in any

c&ﬁ'vgll\ EnPmARAS! skt 59%& égndr%ng;ofrgéig d nljgasffﬁil#glegﬁg ftbhient or a

h a dry rratter nt " of " appr oxi
cmmmoat:omreétr;@asnetbm act can be dried to for exanpl e a

dri qu é)ﬁwgﬁggﬂégbe%%n\ﬂoﬁﬁ)%\ﬁées FtL%%t ofog g?ast C{act acgﬁrdmg to

appr oxi nat w'w or n case
theﬁirsmsmqmémeyemntlonphef 8 yspat exirant @taimﬁhlesbhg métkod according to

thgifgtlﬁjtﬁj %et%?g'f tHE ﬁognt ‘%n 1058 lfggtjj Br H %%H'&nfeggq}#ggdsfergg or in the

goncent d accor di ing to siml
prehameomjtheoequed for yeast extracts. I n another

errbolql ﬁ%h sgé&e tﬁé‘w‘“(ﬁﬂ g c%vgb‘ljer t\{\{ﬁ.ﬁ tﬂ'\é‘%sg r d%ﬁteau{oﬂlsed yeast

be used net ho aspect
agcondimg todhe sagorldeasmci wfttbe mdnmreormf@nlmnolmqt yeiant ohgainable by a

m%{h% ?I on%gffor}ﬁeqr A el c& gf e J‘n\?%é%& it f@?ot I? éjd[ Bﬂr}m %Bg or feed

rom a
ingmebantsamren trpﬂwfeaarabbryt@mofng treat| ng, nore preferabl y

aftelF\ 5 58\% tﬁgasbggt e n?/blrl’t upe%t ?'i tﬁ@u %(?r l%teln drolysate
'l I5 Vg Rlaips "

hydrol'y es an
adcnrdJrIlg tD tmttbm aspﬂqt or Iméarmbﬂeadh;fdnolyssd’le optamhbdﬂ by)a méthad of the

foBrtR ggct ||¥ %ood X8 &{)Sr rf%c% %r %é)c} "?1' %10‘?&1&?5' BF ﬁlt ﬁ\erB?Xpér'éﬁ‘M thereof.

spensi
Pltefmabi;aitha protam amolggnte aet usedoh ﬁmﬂzrppmaebre Dfa;bﬂoyessflavou rs.

wat er . uhst r.
oe S, s BB EROEN YRR LB TRl 39 S8 0 Ypect o e
inperdibe) nheslybasttr anactsamtpsraecbdfeast or gesteinohydrdiysatgsie uded in the

ture of .peptides and am no acids. The
prf’ﬁlécgioﬂé);ﬁ? pﬁ%@fssgg\beurrf ormed either chemcally or
enzy&mrpnsmgly Yy whéheacyeast cadtratt, eautmes&d yaastber genteiralHydrolysate

G DRI YE P bRl AL R0 il g proces
flavour' ISaJ\bMt)ed:\}vﬂvellnvs'émoihB% acb,&arﬂ'dw cdvagledsbly lolhenthan the amount
pr%%%n?i%%yprégs aé’B}" ol't)tﬁlémep ruée, aﬁg?r% ﬂef’gu?ar y%gﬁ’ eﬁ%%? autolysed yeast or
prpteirf kwdmlglaaneyrmtl caI ly. Preferably a mxture of

endo parnoélghq %%pgch hg)l(rg)veg[igg Pe"f‘st toI a pl%%ggs ttlavour with an amount of
acrylamide, based on product dry matter, which is not higher than 800 ppb, preferably
not higher than 600 ppb, more preferably not higher than 400 ppb, most preferably not
higher than 200 ppb. Process flavour is herewith defined as indicated in the
“Background of the invention”. The process flavour is obtainable from a source of amino
acids selected from a yeast extract, an autolysed yeast, a protein hydrolysate or a
mixture of one of more of these ingredients, optionally in combination with one or more
supplementary amino acids. Advantageously, the process flavour of the invention
comprises a low amount of the toxic component acrylamide. Preferably, the acrylamide
is as low as 50 ppb, more preferably as low as 20 ppb, even more preferably as low as

10 ppb, and most preferably almost absent in the process flavour of the invention. This
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performthe enzymatic treatnent. Suitable
endopr ot eases can originate fromanimal, plant or
wWorRWrOmM9%43 naterial. They include reconbi nant BEEEPI986/012648
e.g. enzynes obtai ned by genet3-c engi neering
techni ques. Exanpl es of suitable endoproteases may be,
anong ot hers, trypsin (EC 3.4.21.4), chynotrypsin (EC
3.4.21.1), subtilisin (EC 3.4.21 .14) and papain (EC
3.4.22.2). Suitable exoproteases can include
chegadiesislip epakied theeprosessFlayousofdhel invent®napartioulatlydiugable for use in

flaggb gﬁé&??ﬁ} ﬁctQ%Pf?%d‘ﬁngTeapentsThe exoproteases may

om ani ant or mcrobial nmaterial.
Th eylnrmyntbeaSPe@otlrbnmmoe relgtee o a metkochterrireduse a process flavour

l.fas
o 38 AR MO RIbAAS e b RFociyflses g topprsusecing
mixture aorhtemmgn a1dr;a§pa isda@e of amiltmacﬁdﬁ salaciep fremReyastiedeact, an

ed e%gi %l 8 A é? glrr%uﬁtroqq?ee asparagine that
Y/er ex 8 ns

preparat |
is oohtpghenthg\ boidig (meliepﬂlm aetsmg)ercﬂmrm)iymyigtmdmemly not

Bl RRERS 55T AhabE 98, o5y PREGR sklEd s
catwohydiate, téRealing Biden chihditions of aaba tempeDeatue) giresgucnandkeaction

-1 bl H and
b el B Y KPR oy “Vary T r om about pi 3 to

9. A/erwsuabismgtyewmnetherabomynammyecf saurcalpbamio tdds is used in
thé%ﬁoc&%%pr OsP Lg%’?ttﬁgta o%mjo IathJ{e ﬁﬁ(aqg#ooc{ﬁ:?é considerably

Hoe ‘may e " heud
reduar at earspared \to lhee ammubtapreslerafm @roqees lﬂbmurs osiof regndar sources

proteln strate W E ? S i on

oAb POt T B0 el BY PRSI 0O BesaR Lo i fbauced by
médres efranyertrudapabisbowr irrtdaelleoxiamgleshe anount of free

asp I ne rtn [ t

o TR Bv et a8 e 8 Ran e dE K Rinnfankh R B0 s
prptdraiy nobLhighar tma‘rleﬁ(ﬁrmhmmre pecfémnablytnoe highed tlhlan t4l39 ppb, most

enz C ble o C|n he .ampunt of free
prg@b%qqga?tﬂﬁg%%&a&g%oe% o %nyr{a%?eﬁe treatment with

t he larghepsrabadisent) thel urethg bl:m)rdimgaads mmhm\m bhpect of the invention

exo tea Oﬁ onally the treate vvi e
SRR aR o Cp Ly R gorird sl i 567 B Rinchaqdh SgEAET T = veas
extracir arafdueslydede aeastg avvptdtelantiymm;ad;a&a,seomadnng an amount of free

exo rot htﬁ S i n droly
BB o8 T a0 dergle. ahgBiry 1o a4 W, more
preferdtiy nottyigher tham ot maigedr al miatiré Wraréafnoptmyalbcinutombination with
onuenodrerrrmore supplementary amino acids.

In another embodiment, the method according to the ninth aspect of the
invention may also start with an initial mixture comprising a source of amino acids
selected from a yeast extract, an autolysed yeast, a protein hydrolysate, or a mixture
thereof, that contains an amount of free asparagine that is higher than 1 mg/g. In this
embodiment, the mixture may for instance comprise commercially available yeast
extract, autolysed yeast or protein hydrolysate. Before subjecting the mixture to
conditions suitable for generating a process flavour as described below, the mixture first
is subjected to a treatment with an enzyme, with a physical method, with a chemical
method or with a combination thereof capable of reducing the amount of free

asparagine, as described above, to decrease the amount of asparagine to a level that is
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conditions simlar to those used for inactivation of
enzynes in the nmethod of the third aspect. A person
WQRG7THOEMMI N the art will be able to sel ect theP@GEEP2006/012648
conditions to inactivate the-Bhzynes. The protein
hydr ol ysat e obtai nabl e by the nmethod of the fourth
aspect nmay be worked up according to nethods known to
those skilled in the art. For exanple the aqueous
suspensi on conprising the protein hydrolysate may e.qg.
lower thantt nalgetheapléprfuedveng the amednt efhksee asparagine anaypartially
oiR¥iafwiln 1Y ABRR éwaﬁ%dmer&aéygéln Youigi ed in any

conveni ent mannér suc yi ng, freeze drying,
f1 ui %’e@é@blbéhew@im@nte ¥ d%sccl ﬁ%lm@euabﬁveﬁwq Ambediments further

dﬁﬂ@g%t Ik8st3a f@&&an r&'ﬂ? Tﬁlé"? d EEI%\Sh)dcﬁﬁtet Ry be a

a yeast extra t acc | ng rst aspec
mofosanehdridecadisaacharidef a @osyema@d@ pa@tmlxmm@frmm @ grezof these

: 00460 0 ct [ 0
R, PR Vb 38R ot BN Ooup o
mpnasaachiarides, prederably. Chn on Gh-mohosansbanidest meore nwreferaly selected

fr% %h d&'éléw dih it hg Hsrff)ogé, . ?rkyﬂ:%o'd%ﬁ?&ey @ﬁg;;ucé%oidér%gmose L-

cond aspect e’l nvention
rhamnose;s bdrugtaset Tdist presebt gnygntian ndedso dob caxslude nthet possibility of
e | i n. f.aod ()
COW?JR@%{) %‘PS dleg'}'.]x?@g oéﬁ’rﬁ@ﬁﬂcﬂée}e.p?ré ptgrgalialtt%ﬁ%gsé) h))dﬂ)lysates
ohtéived drom the dwmvajmrherzzsmabc degiadatiorv ehpplysagchhrdesscarpalso be

o374 uts. B DSOS, BT PRE, S0 o8 Pdediid preqon. n
reducieg haithobydrateds fooesenhinatbp auixtureninf amdmoﬂetet@btweem A a‘ndcﬂfv% wiw,
e g SeRAT 20l 240 P SHEF T2 B0kl 2 ona 25
wipr, bpsechon diry ofattpr ot thesmiktune.o\bihen plolysacqmaeﬂm sualh as maltodextrine

arS é)s(yn{rﬁsr%?% xttupee tiy Sm%[ml{ tﬂ‘qhé ré&u{&mg &'}ygFaé% &é?%ag/ dfrom 5 to

aspéct  of e nVen ron
50/ agv, prefgyally énom hQ do dD%swive m@euxeferabdy from 1 todd@% ivaw, based

orld Z}ng{e?%?ﬁ\t% ’F'&R’Y ur. Surprisingly, when a yeast
O e ysed yeast or protein hydrolysate

accorrei amgowrg dfhike sovreatdf aming acideds ispetified jpr theleickgnound of the
. of .. f o i i .
m%r}tlﬁngﬁ@g%gsof é att\é%g/b vﬁw raggg gﬁtI\% g}é};#ﬁégéé %fﬁtggﬁ%t\%gﬁnxture when

W-anoun acry
besites thérsowmo® ohampoeseist otlhar mgmMarefnras&m in thbtirifial @uxture.

usi MhedmbdiHe lo? ng¥edri‘<§'r¥ts Eééc; ‘W‘tﬁe p?olgug! cynsgfdprxgeas%tﬂa%urs may further
comprise one or more lipids such as oils or fats, sulphur-containing compounds,
carbonyl-containing compounds, etcetera.

In case oils or fats are present in the mixture, they may be present in an amount
of 0 to 5% w/w based on dry matter of the total mixture.

Preferably, the reaction mixture comprises a solvent, preferably water, generally
the content of dry matter in the reaction mixture may be from 60 to 98 % w/w, more
preferably from 75 to 95 % w/w based on the total mixture including the water.

The ingredients may be mixed according to any method know in the art,
depending also on the amount of water present in the mixture. The ingredients may be
added simultaneously or subsequently to the mixture. Mechanic mixers may also be

used.
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protein hydrolysate. In an eighth aspect, the

invention relates to a process flavour with an anount
W@R003073pkam de, based on product dry matter, WPCTYEP1086/012648

not hi gher than 800 ppb, prefts-ably not higher than

600 ppb, nore preferably not higher than 400 ppb, nost

preferably not higher than 200 ppb. Process flavour is

herewith defined as indicated in the "Background of

the invention"”. The process flavour is obtainable from

a sdartee metheghpitbisarspest, dee abxtere danenfisipoyaideastaxsquiee of amino

ac?c# %nlggélc%é& %b%\?éiérta Hﬁ&gwe%éﬂeaf :?)é%r‘PJW%E&nQiH ﬁ?ormnm b€ or more

nore O e ingredients t1ona
arcioprigcidatand prefierabloateleast arrad@c'gg wgrtémrﬂnaéﬁ I fmieebunder conditions

of 3, Einpiditind! #E@%gl'ésgﬂd etalaﬁorpﬁrﬂg%ﬁﬁlflfebﬁféptagl)%%urttgﬁevelop.

i nvent'l on co I Ses a OW anou

conplnebtairaer gaagnflakeur prefiler thel gH of ke avixtpreain the method of the
- P ey a I -
g TP ool L BLCE ety 8 By £450 o. more
preferaidy betivsentd and 7 hevemr moresprefdrally betvwsent he and\Gerdihept! may be

ad Llﬂs'tgoc Pﬁ q?]l%o%r c%gbt bl'gaal%‘r:dss Jrrbgbpg %%ﬁﬁ/ﬁh“tﬁé( QHévi/I %é Qtethose skilled

nven |cu arly suit use in
in ¢ie drbod products or food ingredients. In a ninth

aSpe(géner |r{ QF&%PJ drugéi“ rotcgssaﬂ 'iJ q trgac,m'bﬂ%%réimay be
Ploguge B Rroseheia¥eyr Pag

pr ocess avour aspec I nventi on.
hebitesl aetahed\pemtlpxm meedne‘/Osamp 200°Qs ubpfecablyn petvemnxi@med 190°C,
cont.ai ni.n | east,.a source of am no acids s ec
aqrRhiii YRt el e FRtich B Bnfo BRc, Bfes s Bdire o tower
rebmdihotejmmrauralvdhlleos‘ltoalenire@ct@n thres nisuaify ferqwe a higher reaction
e tha

ara i s_not_hi t han rab

teRBBATEnEe (ot Rl B e oy GRSl T cpaprios) and ©
hdulrganpr@felaw/ lgstween a OTis#tarde it rde dbursamaorpr erfeﬁrahlyybm\/een 20

| east a duci car bo ate to .heatin
secBith FRbRIoUe: 3B, SPEHERY 8t freent gPuaE B, e Bhsiqnminture may
be ket uRtidrirefiinesdndftions.a fl avour to devel op. Very

surpLisingly en th ove urce of  am.no

ci deesedtiglon e Bre 5 FRBUE YR Thite Tom BEIAMES, i 3RS system
usednu prodice alé ysh&m’;@lﬂawomrtthe nﬁdzth@dl ofJI‘nedumh asﬁect may be performed

consi der ab as, co prese

|
S P BB SE L BT S B Y STUBEIGP. SolPCEo o bR g 1 2 vacuum
ov@f) Bsa pfébﬁjrbdbbeé ainsosphetid pmbanrbye gvagleiph asf2ehbarse

oS BT S TR o 18 s st
is 1498 vifwne hllh@tdlllﬁé nhegh o tof Inrn@hmth tabperct Hdbhppieds a step in which the
process flavour is dried. Methods known in the art, such as oven drying, belt drying,
spray-drying may be used at this regard.

Depending on the type of flavour which one wishes to develop, different
combinations of dry matter content of the mixture and/or temperature of the heating step
and/or duration of the heating step and/or pressure using during the heating step may
be used.

In order to e.g. produce process flavours with a roasted taste generally a mixture
comprising approximately 80% w/w of dry matter based on the total mixture including
water, may be hated above 100°C, e.g. at a temperature of 110-120°C, for a time of 4-6

hrs, at a reduced pressure, for example at 50 to 400 mbar.
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preferably not higher than 600 ppb, nore preferably
not hi gher than 400 ppb, nost preferably not higher
W@ pr/0209@ ppb, based on dry matter. In one enbPCl/ERING/012648
the nethod according to the niGth aspect of the
invention starts with an initial mxture conprising a
source of am no acids selected froma yeast extract,
an autol ysed yeast, a protein hydrolysate, containing
an amount of free asparagine that is not higher than 1
rTg/ gn qmieefte edh IpyOdwe amrgcﬁaqs flamawr viithva negked taste generally a mixture

dY)bﬂ%tttep' tlﬁ%ﬁ%%nlthggl/o&l nﬂﬁuﬁe mc?ﬁhwr%ewater of 40 to

ere tional nation wt one or
G%pm\en‘tayt be yhe@tnoh@t aacitemperawr@métmomw eeIC, fonhe time of

: h g to the ninth aspect of the invention
A £2

art with an initial mxture conprising a
sourloe pefeanedremtzaciindentsd ithe: methddrad theaniptheaspeetkefithe invention, the
. 0 d f, tQ, . -
mﬁl{ég%ﬁsel)y ﬁ%r g%)?@l% coﬁ\pﬂg R@ gﬂlt ﬂgg%fl gJ glr)r%r%%l toqo%n(?l‘B? 2ae01ds as specified
atmyp andgireferatihaat Ileastha gﬁdelpmgmlbobyd@ﬁeg ar¢ inttodiused into an extruder,

thgrm%rg?snf(neatﬁg d)(&%tgd eas dltfb?\%acﬁgﬁ-z Ct?mgét??lﬁ'e an[d reaction

el cia ava oat
time spfficiert for hyldwmlrys devselo;Belhd)tre rsactjoemromg:tnmmqmmw extruded

ol ns suitable for generating a process
f"?‘T‘é eg)g}uggpdescrl bed bel ow, the m xture first is

subj BHet extruder enayrtenamgetype \of ERtrader spitgbte fonthe tpr@duction of process

hysi cal h
f VSF%: %‘gcthl %Sﬁtat re\g#tégearpaE%P&%r ar gduc?ﬁ%dt € arm %POWP to those
sKilleden #eepart. é@enagreelenwesay bé gdragiocedtin the editgdes disreuginthe same or
serpﬁf%e f%%cier SM%%%”% "L?de? |L 811 ﬁ%?etr?ﬂgftﬂwﬁlxthpea% a(neaded and

tep of CI ng t
hmaagltempmwrpammal toy1909€r bmﬁembrwfrdrﬂnesettepssfc. Preferably a

PrRRREE A rcLpe” BoltRe AhebIEaoNaT e 3G il of 2 seconds to 30

mmm‘a%d hfm@bﬁefénablyh&rm g omtomoga rr?hrgm@t Whéredruékthgier is used, the
car po re ucli ng.car no

AL oh B35 10 e VT, 6T SPOn B A S gpwgbased on

totdl wbuyheoﬂhe@mﬁufgmmomagwatérhese i ngr ed| ents.
Preff}{abl the reduci n &geoh%drate is selected

t he a0 RSAY dE%)h MAPL AL PIESERTe, 8ptsude "tRe extruder,
vacaﬂngm nomacebaddad gsressne e(epg ef$r mblaw $¢! emt@@hém nprebsure (e.g.

FPEaEG a0t THE AEPGL S F TR T FaRES gadior fed using a
cd@ihﬁ%lﬁﬁllt ?]ri éwyerﬁélhtegasdme n@é?SXCLUde tgehposmt bility gf
| at t élnee 8V Qﬁ me{l,‘gaé{] gf {he nlnth aqspegtrmgy¥ rghaer%omprlse a treatment
aiming at further reducing the amount of acrylamide in the final process flavour. The
treatment may be any treatment suitable to reduce the amount of acrylamide in the
product and which may be applied in the production of process flavours.

In one embodiment, the conditions of pH, temperature, pressure and reaction
time in the method of the ninth aspect are adjusted to reduce the amount of acrylamide
in the process. For instance, the process flavour is dried under reduced pressure. The
pressure may be generally comprised between 20-400 mbar.

In another embodiment. the final product is treated with an enzyme capable of
modifying or degrading acrylamide. The treatment is done under conditions of pH,

temperature and reaction time sufficient for the enzyme to react with acrylamide.
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obtained fromthe chem cal or enzymatic degradati on of
pol ysacchari des can al so be used as source of reducing
W@ 2006073pdy at es, such as nal t odextrine. Prefer abCTEP20h€012648
reduci ng carbohydrate is present in the mxture in an
amount between 0 and 25% w w, nore preferably between
1 and 25% w w, even nore preferably between 2 and 25%
w w, based on dry matter of the m xture. Wen
pol ysacchari des such as naltodextrine are present in
Prefesably xanuamidase eenzymamanobe tused.r exanepley) of gneyngseirwihieh could be
y r : e \ 4090 .
o e the Bdidr, e Uit eSS ARG eouIdpER S d Ardien in the
Integinationabf Ratentni applicatiorThdiledownt dB-10HO0Sourappliestion  number
] | specified in the background of the
P?ﬁ)\gggppg}r?%% be of 30 to 98% w w based on the dry
mat t Bre priocesseflavounacaording tethetrighth @sperd of theeingentioo @r ebtainable
I - o
Wit Bl e Bh61o LR 3, & e BRERRH 1Bl dfiale. thanks to
the lveryplowden iobacrglamidey de be uskdae diegourerg if fvadherrfeed or food or feed
in§|%:a%itsse one or nore |ipids such as oils or fats,
Jdl'phur - cont ai ni ng conpounds, carbonyl - cont ai ni ng
conpounds, etcetera. In case oils or fats are present
in the mxture, they nmay xa%(qégnt in an anount of O
to 5% w w based on dry matter Rf°the total mixture.
Preferably, the reaction m xture conprises a sol vent,
preferably water, generally the content of dry matter
in the reaction mxt[}ﬁ@t%r?ﬁi{/sﬁ%‘?mﬁm& to 98 % ww,
nore preferably from75 to 95 % w w based on the total
m xture including the water. The ingredients may be
Aerylarpidgpeasira®edb any net hod know in the art,
s&RpRSHePesthepton the ambunt of water present in the
m Xxture. The | ngr edi ents may be added si nmul t aneousl ¥
or SRfsmgsiad apdthemagenizps samele isextiagied uping &rrl ofeyilliQ water. 1
u@bfRtdrRal ‘é%a%alcr”b? SciyRiad irpgoh%tlb'gzi(:ﬂ_;) REShded RENETX At CAfter 10

pOfT‘pr Sl ng. at ) east source o acCl _dS as
minytasi §ficeatrifuantion ¢P00R Mt 3 of ther wrper laypt isdiawght onran Extreluut-

LA 1 H8n®AS nAlof R ARG HRIe 3 dluted from the column.
3%?2?(&?‘%‘"’%@&?% t a roegg{gf%ng cd%ﬁ%ﬁyﬂrgte lluse%é%r?e_ colimn
Ethweeetateon gvaperatedaidgHa geatie eireann ok hitigger dawe teapproximately 0.5

eaction tinme sufficient for a flavour to devel op. To

obtain a good flavour profile, the pH of the mxture
Chreomategranhio dounditions

The ethylacetate solution is analysed using gas chromatography. Separation is
obtained using a CP-Wax 57 (Varian) column (length 25 m, internal diameter 0.32 mm,
film 1.2 ym) and helium as the carrier gas with a constant flow of 5.4 ml/min. Split-less
injection of 3 ul is performed. Oven temperature is kept at 50°C for 1 minute, after which
the temperature is increased with 30°C/min towards 220° C. After 12 minutes of
constant temperature of 220°C the oven is cooled down and stabilized before next
injection.

Detection is performed using on-line chemical ionization mass spectrometry in
positive ion mode, using methane as ionization gas. The characteristic ions m/z 72
(acrylamide) and m/z 75 (**C; acrylamide) are monitored for quantification.

Used Equipment
GC: HP6890 (Hewlet Packard)
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invention may be generally at |east 2. Preferably the
pH is between 4 and 8. nore preferably between 5 and
W@ 200e0845ore preferably between 5.5 and 6. ThRCHEPI9A6/012648
be adj usted using food acceptthl e acids or bases wel |
within the know edge of those skilled in the art.
Cenerally, in order to produce the process flavour,
the reaction m xture nay be heated at a tenperature
between 70 and 2000C, preferably between 70 and 1900C,
depM8Prigass seleglivetdeteqtertict i on t i nHPSEGh(fiewleteRaakaish
times usually require a | ower reaction tenperature
whil e shorter reaction times usually require a higher
Me thael toaneasairp dregtamieo agiids r eacti on tine may vary
bet n ( . - a h : .
or of SIS VS, FERA8 Phos, el tof mRBSERE e B0 Wb amino acics
(epy. @ thealslagt ddtanbeA pRé€cisaly vegbedsdmplehafithe yedst extractdnaterial was

] oss of RV i ng. in he .reactjon m xtur
cngyvepdh ol S a RPIIE e rariolBa sRIEhlr o p gppencort
cenyrifjege fArhina\amid abdigtis séasudatridek oatbdratheecleamsLipenndtéme according to

the process flavou

syst used t.o produyc t he . net hqd i
PO RTRY s R e BRFREF Sute B 8 1ne BGERER Analysis
Systery ioh YvdtesniMilentd bl P3A) Jortbat(endja saitabllesaraple Mhsndidained from
g g e B HUE R B hBnBodeSr B it Bfa T Rieh hes sample
wadhéakenpdried ahd vderieatised ddieg phenyissthiocparaate. B¢ earidusederivatised

heating step.is 4% w w or high th tho f_the
R e ol A8l Rl LG PeRSFs, 8% pBlied IS to calcutate
thé tataidevel iob freks Bmiho ddidshiadise Weigivad samplee art, such as

oven drying, belt drying, spray-drying may be used at

this regard. Depending on the type of flavour which

one W shes to devel op, di Ekafmp 1conbi nations of dry
matter. content of the m xture and/or_tenperature of

t he h&LpPdwetian efa %ﬁﬂw&tim Pﬁ“a%tfw'i“_h bow dree; asparqaipe
and/ Bzy R efinkieh M uidld SNt eRRad FBeh IShERariGive ?Er rginute at

used. I'n order to e.g. produce process flavours w
phl 6@sareldBt d5t e generally a mixture conpri sing

SO0 B £ OO o B gt B2 SR8 L' B Fooo
SpecidtidserheeNatheriands) wbs0nadd) GyatearThe pH o tloé sdlubon was adjusted
to 5.1 using 4 N KOH. 20 ml of Asparaginase solution (the solution contained 4602
enzyme units/ml) was added to the yeast extract solution and the mixture was incubated
for 4 hours at 51 °C. Once the reaction was terminated the enzyme was inactivated by
heat treatment. The resulting solution was spray dried, after the pH was adjusted to pH
6.5. The final product contained an amount of water lower than 3.5% w/w. The amino
acid composition of the mixture was measured at the start end after the enzyme
treatment as indicated above. The results are listed in table 1.

The asparaginase used was the Aspergillus niger asparaginase described in
WQ02004/030468.

The results in table 1 clearly demonstrate that the yeast extract after
Asparaginase treatment is free of asparagine. In addition, the amount of aspartic acid

has increased with an amount similar to that of the reduction of asparagine.
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at a reduced pressure,

for exanple at 50 to 400

In order to e.g. produce a process flavour with a
WQaWREMBYAast e generally a m xture conprisi ng aPCF/EP2006/012648
based on the-19t al
of 40 to 60% w w may be heated at a tenperature

m xture including

of approximately 1000C, for a tine of approximately

1- 2 hours.
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Formulation 2a

off fe |

heating step

T 8y hetler ot VEash B

reduci ng the anount of acryl am de in the final
The treat nent rm%
to reduce the ambunt of a F

Prdpaeitiompf poceps flaeduisiusdihg aﬁrﬂdhﬁltwmf&frew tearfpBatures during

JI. hJCL III ftTh aopcut
ng at further
process
eat nent suitable

n the product and

81.3 g Gistex® LS powder (DSM Food Specialties-The Netherlands)

16.0 gram Maxarome® Plus HS powder (DSM Food Specialties-The Netherlands)

24.3 g gram of dextrose monohydrate

Formulation 2b

81.3 g yeast extract obtained in example 1, powder

16.0 gram Maxarome® Plus HS powder (DSM Food Specialties-The Netherlands)

24.3 g gram of dextrose monohydrate.
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In one enbodi nent, the conditions of pH, tenperature,

pressure and reaction tine in the nethod of the ninth
WQ2We0739%4F e adj usted to reduce the anount of aRCT/ERIWEE12648

in the process. For instance;2@-he process flavour is

dri ed under reduced pressure. The pressure may be

generally conprised between 20-400 nbar. In another

enbodi ment the final product is treated with an enzyne

capabl e of nodifying or degrading acryl am de. The

t r ed®ifient L Powdae iuAdcutelsitlyEAB riXtaEt peMPHidngdesst thae 1% wiw
so@lﬂﬁin Eﬁl@ﬁ&%%é %t%‘l’ ﬁ'ét@‘ nedttef ‘%rwﬂl\hﬁ'\oegﬁlém%uhpof" hmino acids

acr Pref an am dase enzyne can pe

ofd@e@% mm)tr@stof@f PrOtEIR), rﬁilSNelgmun?rp%ltﬁgea bgsedigrdry matierof
the nﬁé&[b‘?bﬁqleqflé%g&fﬁ&wm s ngfr g BEst SAUEOcHfpisiRA~40% wiw

are given int ternation nt appllcatlon
sddiung ghloride bageyl oo @iy mater. |Emthednorﬁuhb@npnses approximately 3% w/w

TR SRR Stfne THRAREESE SN QAR a2 0 i o
glutamicratith gueasred ds frgeaoid) e “hiwiv Iof aeteio@ndiantameount of free amino
a%i%&@ﬁfc%}?ggbﬁ‘yv\ﬁw 815H1' tgmblgrcﬁémggl(ﬁekﬁt é%rg:(raéﬁg ds lbg¥\5d 8n sodium
cfmridbéea@ mewaquiryﬁwterj ngredi ents. Exanpl es
S
oo oy 845 B IR 0600 R e BTl 2.4 aram o
S@ﬂowarombderaylrmg:eﬁ uﬂdeostirrihmllm@tbmpewderlmm of i nt ernal

t : CIL) is added t
tho e et R BRI A LR 115 St on (6000

r pmRov@lens weéret heatagpier tHeaypwen ifor ka'diugthtpeyiwdanf time at different

teﬁ{ﬁ%%‘?urggt aqes&-%dt;e?%/#am % g%r ag ! roa%{% g %fg ?%ﬁrﬁvgke col um.

Et hyTrwc;mmtees wereeargiyredifeipreseime of agentanhide stheer@sults are reported
lnwagrgtgen down to approximately 0.5 m . Chromatographic

¢éRditions The et hyl acetate solution is anal ysed using

gas chromat ography. Separation is obtained using a

CP-Wax 57 (Vvarian) colum (I t.h 25 i nt ernal

di anet er O.(32 mn) ( “Fabie 27
Experiment conditions Acrylamide
(ba/kg)
Powder mix, Formulation 2a, 165°C, 40 minutes | 935
Powder mix, Formulation 2a, 180°C, 40 minutes 1497
Powder mix, Formulation 2b, 165°C, 40 minutes | 255
Powder mix, Formulation 2b, 180°C, 40 minutes | 296

Example 3
Preparation of process flavours using a batch kneader
30 gram of samples of the formulations 3, 3a, (see Table 3 for compositions
thereof) were transferred into a 50 cc batch kneader, which was preheated to a specific
temperature and were mixed for 180 seconds at the same temperatures.

Temperature used for formulation 3, 3a: 145 and 150°C.



film21l.2 nmm and heliumas the carrier gas with a
constant flow of 5.4 mM/mn. Split-less injection of 3
WOorR00749739¢¥ f ormed. Oven tenperature i s kept at BOUDEPF006/012648

1 mnute, after which the terderature is increased
with 30Cmn towards 220 C. After 12 m nutes of
constant tenperature of 2200C the oven is cool ed down
and stabilized before next injection. Detection is
performed using on-line chem cal ionization nmass
spectronetry in positive idablode, using nethane as

oo b HTegiths T YOS TR, 4
(acrylamd, Saig TH Z 1o (14 ctryraffoae)——=are
roni tor ed T RISERede PWIG ¢ LE2OQ G Pl crent oo
HP6890 ( He r : $ selge ?_' v8 detegtor):
HP5973 ( HenPHRlgwErOdy 4) bt i

aci ds The {deashaHacke hod|was used fld2-fBasuring the
amount of [E¥8INeni no _acids|@3§. in tlHedgeast
extract). AMajt ' ' 7 t
extract material was dissolved in dilute acid and
pre r - nin an

Eppgn%ogr’@Eg%nfwwﬁg%@ﬁ%%y%g%E g'lr\{g ys%ét%was carried
out The rtelhelting processifrrvonts wene aratysed fardhe acrylamidd easrens.

nmet Ifed: operator's manual of the
Ani %&A@gﬁ%pﬁggg"gyﬁ'g% of Maters (MIford NA

USA). To that end a suitable sanple was obtained from
the liquid, added to dilute af'geq‘nd honogeni zed. From
the latter solution a new sanpl'e was taken, dried and
der i vat | seemukitiog plTEenipéadire (EC) arjaA«rylahhide (ppb)OUS
derivatised agm no acids pregent werle quankgzaét ed usi ng
HPLC me{hods zgnd added up {43 cal cullate the4zotal Tgvel
of freejam nozacids[ I n thejggel ghed [Sanpl egaEkxanpl e |1
Product {on okzan auf ol yTi cigpeast extract wiyh ow f|ree
asparagine Enzyme unit definition: 1 mmole of NH3

i berated from L-asparagi ne per mnute at pH 5.5 and
37 0C. 200 I of a 20 % soExample 8f an autol ytic yeast
extract (G - [V ecl: i.£5;

Net her | andegfép\?ﬁaé{'%%hgpl n vvg? %99%%"@#:30&?%@”

sol ubeseniptiersofate peiceds:

To a twin-screw extruder, equipped with a dosing unit and injector for water and

T+

a dosing unit and injector for oil, a mixture of sugars and yeast extract are added using
separate feeders. Two different formulations (formulation 4 and 4a, see Table 4) were
used. 8 kilograms of each formulation were processed in the extruder during one hour at
165°C.

The product was extruded out of the extruder in a room under atmospheric
pressure and was cooled and dried on a cooling belt equipped with a pressure roll, grind

and sampled.



to 5.1 using 4 N KOH 20 ml of Asparagi nase sol ution
(the solution contai ned 4602 enzynme units/m) was
WQaAWEH73945 t he yeast extract solution and the nPKE/EP2906/012648

was i ncubated for 4 hours at -®-1 C. Once the reaction

was term nated the enzynme was inactivated by heat
treatnment. The resulting solution was spray dried,

after the pH was adjusted to pH 6.5. The final product
cont ai ned an anmount of water |ower than 3.5% w w. The

am no acid conposition of tha®ledxture was nmeasured at

ﬁ rgd' Ermu Jdaif ter 4gfl I’Er\lﬁ I.-r“dl edl ITeTl F hlléubh%laeu
e oL G, T oy e
Glsloc Lspowdercc o i 1A 850, wepooa/ 030468 The resutts
{ Feqst grigact ex, bdoMdeHgnpnst rat e that the)
Mawome?sﬂtﬁrﬁqm tnda8ent is free of -Iﬁar agine 1n
algextrasgmonohgdratthunt |dP-4aspartic acid hpd9fncreased
wPemingraligedwatersi ni | a5.Q@ o that of the redlction of
aSywHlongr nib. Table 1: TRe’ ef fect of Asparbgi’nase

treatnent on an autolytic yeast extract. * ng per gram

dry ﬂ%t Lﬁ%{du&fs obEdiidd XS 2384k rgé(s?rgglﬁle'g%}es g &4 WaRL Qrﬁalyzed on
process avours usi ng an oven Wt rffere
adrdrgoedext ures during heating step Fornulation 2a 81.3 ¢

G stex(r) LS powder (DSM Food Speci al ties-The

Net her | ands) 16.0 gram Maxarone(r) Plus HS powder (DSM

FoodRé&pdts:al ti es- The Net herl ands) 24.3 g gram of

dextrose nongh te Formulation 2b 8 1.3 g yeast

ext r%oéfnu@gltfggi%négé§ﬁ&exanpl e 1, powder 16.0 gram

Vax affarme(atipn Baus0tppowder ( DSM Food Speci al ti es- The

Net herl ands) 24.3 g gram of dextrose

nmonohydrate. G stex LS powder is an autol ytic yeast

extract conprising |ess tiexample 8 w sodi um chl ori de,

an anoun?,bé)‘;'{#rotefi n of 62 % w w and an _anmount of free

anmi no ac lonRimeAsainNyralyRate.dey in fres asnaragin,

&' ﬁwm%ﬁﬁnbﬂﬁ%@& N Y liTERAtE € FromNB XSSP R BEInEbES minute at

po

er is a hydrolytic yeast extract conprising
pH-4Gven 3¢ °C.

11 of a 10 % solution of casein hydrolysate in water was made. The pH of this

solution was adjusted to 5.1. 62 mg of Asparaginase (having 14772 units/mg) was
added to the casein solution and the mixture was incubated for 2 hours at 51 °C. Once
the reaction was terminated the enzyme was inactivated by heat treatment. The
resulting solution was freeze dried. The amino acid composition of the mixture was
measured at the start and after the enzyme treatment as indicated above. The results

are listed in table 6.
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conprises approximtely 3% w w each of 5'

Furthernore it
-GwW and

WG200ABMeasur ed as di sodi um hept ahydr at e sal PGT/EBBH6/012648

w w of glutam c acid (neasure2B-as free acid),

72% W w

of protein and an anmount of free am no acids which is

-20% w w of the t

otal protein, al wei

ght percent ages

based on sodium chloride free yeast extract dry

matter. In both c

Tahle6n.

ases,

powders were stirred with a
Dr tﬁp effecs of asna@gmnssftr@a}melné\%ra eAseimhydrolysate.

luppeu under—sti
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ifferent tenpera
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nact d hn f
| Aspapicacy acryl
r{plutamyc agidpy) o 2

fl o
T 1T AV

—|T1Wﬁ_T3("

|IASPAIAGNG S | ng a

Lan of nrnr*JQQ3

batch knedddr 30 grg

m_of qarrﬁIQ-\Q:1 of

3, 3a, (§5e99TahI9 3

f or rnrmnq7 92 ans

f
t|Halutaqtingi| at | ans
t re tr

nsferred Brito a 50

c batch krk@Her

wblgtinevas pr eheat

ed to a sPédific ten

per at ure &hoB were

mbigtdlideor 180 sec

onds at thReg9%sane t el

per at ur es.7.12

Texpmiret ure used

for formubd&s on 3, 3

a: 145 and.68

1500édnimebl e 3 The

process #l8&vours ol

)it ai ned hadb.86

rlodatinehi cken tas

te. The resd ting pr

ocess fl av6s s

=

ierrelirenal ysed for

t he acrylzar de cont

ent. Resulgeo were

repesdisd 1 n Tabl e

4. Tabl g241Exanpl e

4 Prepar at3.an of

pnagigss flavours

using a an.oaxtruder

Descri ptipn3pf

t{N@etRioAmBSS: TO g tw n-screwzextruder, equippedMth a
dassBeLinENl T and 1jnj ector Tgrqiqwater and 6.01
Leucine 32.05 30.37
Phenylalanine 14.78 14.29
Lysine 13.94 15.15
Total 150.86 153.66

*

The asparaginase used was the Aspergillus niger asparaginase described in

WO02004/030468.

Example 6

mg per gram dry matter of casein hydrolysate.

Production of a process flavour, based on casein hydrolysate

A mixture was prepared consisting of 4.7 g of glucose, 0.4 g of glycine, 1.6 g of

maltodextrin and13.4 g of casein hydrolysate, as prepared in example 5 (asparagine

free). As reference a similar mixture was prepared using the non-asparaginase treated

casein hydrolysate instead of the casein hydrolysate of example 5.

Both mixtures were oven treated for 45 minutes at 155 °C. Finally, the acryl

amide content was measured using the method, described in the section materials and

methods.

The result of the acryl amide analysis is listed in table 7.
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a dosing unit and injector for oil, a mxture of
sugars and yeast extract are added using separate

wo e@der4s Two di fferent fornul ati ons (fornul at PGIEB20861012648
4a, see Table 4) were used. 84ilograns of each
formul ati on were processed in the extruder during one
hour at 165C. The product was extruded out of the
extruder in a roomunder atnospheric pressure and was
cool ed and dried on a cooling belt equipped with a
pressure roll, grind and sanpl ed. Table 4 The products
obtai ned had a dark roast Kggfe #aste. Sanples were
anal yzed on acryl amde. Results: Fornulation 4: 4568

ppb. Fo ﬁ”ﬁ ?d} g o400 ppb.T EXanpl g9 7higguctiom)of
a caseip hydrolysate, lowin ffree aspafagi n Enzynme

L- asparp C. 11 off a
10 % so
The pH
Aspar agt-fras€ 4
casein soI ution and the m xture was i ncubated for 2
hours at 5 1 0OC. Once the reaction was term nated the
enzyme was inactivated by heat treatnent. The
resulting solution was frgeze rbed. The am no acid
conmposition of the m xtur asured at the start
and laftepr&dnlnztwm Mteaaltséarveaaglldmgh mtﬁaip?wﬁe fThe
results are lis in.table 6. Table t t of
hepdd b HESRT RER AL SO RTSS 8 G AR I St % sgpolids was

amyse@ir amsAr ye ik t 21 Holirss s qiHn dwdhomésaﬁe%en@%f 2 grams of the

par agi nase usgd was the Asperqgillus nig

e”ﬁ? aﬁt%ﬁjiené@é'aﬂ%séﬁ‘?\@éﬂmfe?rm%/ O she ’Eﬁ%ﬂ?ﬂl @ixgure was heat

treated to inactivate all enzyme activity.

uni t de Aébalré Haselvéafga %a%’ém rg A gﬁadgg%”om

1 | of the reaction mixture was further incubated for 2 hours at pH 5.1 and 51 °C
in the presence of 53 mg of Asparaginase (having 14772 units/mg). Next, the enzyme
was inactivated by heat treatment. The resulting solution was spray dried. A reference
sample (not treated with asparaginase) was also spray dried. The amino acid
composition of the dried materials (with and without treatment with asparaginase) was

measured. The results are listed in table 8.
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Production of a process flavour, based on casein

hydr ol ysate A m xture was prepared consisting of 4.7 ¢
W@R00gHnTvese, 0.4 g of glycine, 1.6 g of naltodBXE/EPIW06/012648

and13.4 g of casein hydrol ysad%, as prepared in

exanple 5 (asparagine free). As reference a simlar

m xture was prepared using the non-asparagi nase

t

reated casein hydrol ysate instead of the casein

hydr ol ysate of exanple 5. Both m xtures were oven

t

r&akled:f or U eifertiafd\sparagisagdreatmention an awtolysegyeast.

mde content wa rreaﬁg %q.n gf the [TE[ ”Pf'beﬂﬁhﬁ{ 880

itn the section nHt erd %& ey gg{ ds. ‘i‘kﬂfi

. ompo
Ehe acryl am de an é a%elte |$| n{' Fa nas%%érgathnt
pxanpl e 7 Producty i g qErUWAAf
f'“m F:{‘L”‘" ag-re—2—+—of \,.'r 2R yeast—ef Sacchal 8&“233
qARINC AL of 49 15 s8] ds wa '
(Glutamlcyacmous t h Ban
(CH e 2 hour st 1
I\Icﬁ(l'ﬂtammﬂn FPF‘I{"TI d

rﬁﬂ"ﬂ?vatp all erdzyne ar‘tléﬂrL 11 of the rpar‘3|70rL

f

iGlyewe was furtHer incubat?® for 2 hours at pHB4 1
\itist@line 0C in_thg presence 03 53 ng of Asoaraqlhése

agining 14772 unilts/ng). Nek®, the efzyne was 4.5

Tdoeanireet ed by hdat treatné®®. The resulting sof.Qtion

vaidarsme ay dried. |A referefel sanple (not treat2@4wi th

| $Ppaliregi nase) wasg al so spr&8dried. The am no akid

q

Qypssinie i on of the dried mat@rials (wWth and w I.Bout

t

nedihéent W th agpar agi nase)1was neasured. Thet1f.@sults

Q)

i NVethiofhed 1 n taldle 8 . Tableg8: the ¢ffect of 27

faERiaase tregtment on ayaut ol ysed yeast. *ggy per

!

leQLAgy nmatter df aut ol ySgh yeast. [he aspar agspase

U
|

_ mné@@nhge Aspgrgi T us niger aspar agl nase desgbl bed
L

U4/ UsU40b0. I:xarrpl e tS(b"r oduction of a proggss

LY

ur, tased or autof ySW yeasr A l’[n Xture V\@?op

pared T&g%l aia{ﬂ‘éiry%atﬁer of QuldlysBY JEEE 0-4 g of

gl yci ne,

The asparaginase used was the Aspergillus niger asparaginase described in

WO02004/030468.

Example 8
Production of a process flavour, based on autolysed yeast

A mixture was prepared consisting of 4.7 g of glucose, 0.4 g of glycine, 1.6 g of

maltodextrin and13.4 g of autolysed yeast, as prepared in example 7 (asparagine free).

As

reference a similar mixture was prepared using the untreated autolysed yeast.

Both mixtures were oven treated for 45 minutes at 155 °C. Finally, the acryl

amide content was measured using the method, described in the section materials and

methods.

The result of the acryl amide analysis is listed in table 9.
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mal t odextrin and13.4 g of autol ysed yeast, as prepared

in exanple 7 (asparagine free). As reference a simlar
WOrRo0r073943vas prepared using the untreated aut oOPGEEB2006/012648

yeast. Both mixtures were ovedf-treated for 45 nminutes

at 155 0C. Finally, the acryl am de content was

nmeasured using the nethod, described in the section

mat eri al s and nethods. The result of the acryl am de

analysis is listed in table 9. Table 9 Exanple 9

Producti on of a yeast extrd@Pl®dow in free asparagin 2

| of cream yeast of Saccharonyces cerevisiae of 18.2 %

dry sol (dgidEeqyeh&l ysed at 5 T 0T flor AZnpaRd S

hours af pHS5.1°in the presence of 2 gram‘(p&;) t he

endopr of BESErainE HeARK Autol| NVFEAEITES - [DETITET K o ~THe

reactio 'Néhﬁ}eéfé,ﬁ,é(ma‘lyé,éﬁy}éé%f I nCUUdTI eu | 0125,51L|uur sjat

pH 5.1 and—5 1 OCTn the presence of 613y of 4

Aspar agi nase (having 1802 units/ng). The cell walls

were renoved by centrifug%&gﬁ‘%ﬁgd t he supernatant was

heat treated for 5 mnutes™a OC to inactivate all

present enPydsuctivin of 4 yeadtiextract e lim ftearis pagayin

concentrat ed and spr, dried. Asparagi.ne .

ConcaM A PARG YGRS O RBCHPRTCRS (FrESTRR f ofB 7 % Y csolids was
alt@isudeaent caftben 7 AsialrdGlolrsst pM & Fethe Hraserde &2 grams of the

final extract pgwder. The results are listed in table

e”P@Pf%eeAi@asﬁspQYOX@?%e%iPﬁPR}‘éf"é- l&ufastion yppdure was further
inESHAE P PEn KRN GEPHIRT AR 4l B 1HE YordBthte of 6B8 Y 8f Asparaginase
Aspar agi nase treatnment 3.29 After Aspar a%l nase _
(hayiBgt uaitgmg). Yogseelbwallacweisovgrepved Byogentrgation and the
[ the, bk lo '
S e e B 0857 03 50 &Pl Present enayme
actiuitys tNexk sppernatant wasiporpeptiated@indfspegy diiedar agi ne, based
on dry matter, which is

Asparagine concentrations were measured in the reaction mixture before and
after Asparaginase treatment and in the final extract powder. The results are listed in
table 10.

Table 10: asparagine analysis results

Sample Asparagine concentration
(mg/g dry matter)

Before Asparaginase treatment 3.29

After Asparaginase treatment <0.01

Yeast extract powder < 0.03

The asparaginase used was the Aspergillus niger asparaginase described in
W02004/030468.



10

15

20

25

30

not higher than 1 ng/g, preferably not higher than 0.2
nmg/ g, nore preferably not higher than 0.1 ng/g. 2.

WORR0GH0339¢% yeast with an anmount of free aspar aBGCTEP2006/012648

based on dry matter, which is2fot higher than 1 ng/g,
preferably not higher than 0.2 ng/g, nore preferably
not higher than 0.1 ng/g. 3. Protein hydrolysate with
an amount of free asparagi ne, based on product dry
matter, which is not higher than 1 ng/g, preferably
not higher than 0.2 ng/g, nore preferably not higher
than 0.1 ng/g. 4. Method teppjmguce the yeast extract
of claim1l, the autolysed yeast of claim2 or the
protein hydrolysate of claim3 conprising treatnent of

a 1St‘?é§§t RStrY¥&3wth Sﬁ(faﬁféﬁht oiafréé 3E3draGIn@ WY SRy §Rstter, which is

a starting protein ?/ ysate containing free
as pancidigher anm! 09/ irg ﬁéab!wmtm@efﬁww @ 2Imgrat mote preferably not
W'thhu?hé?rhﬁﬂﬁ it hod or with a combination thereof
capable of g the anount of free asparagine in
t Re @r@tab/secéxeaséwth auavbyricef fiesaaspamging, dasedh on dry matter, which

hydrlglr%?ﬂb‘ﬂer franoP lﬁ] o;?rgfst’ag%ﬁ&;%t QAbhdr R8N %@%@'nﬁ‘&e'd?eferably

t he yeast “extract, east-or protein
hydrmtymthmlfbhmggnot hi gher than 1 ng/g, nore

f 2
Egte Iﬁ{o?ﬁlk *yB Qbeg?/ﬁﬁ a}hgﬂgggte greyé InQr Bg%agll\ Bbroduct dry
Met hro)eltt@rcmtm tsgnqtd"gmqu thea 1v\mefga|n1ieﬁer9éalst netahig’em thap 0.2 mg/g,
Pe”%%e@’r }’@rglﬂy A6t rﬁgﬁéé%ar?éﬁé}#?#@ 4 nf educing the

anount o ree asparagine rnt al product under
cdndMethoddo pfoduiee theeygast axtract ofipldim & atbei asitolysedeyeast of claim 2 or

suf fjgi 04T | i
2ao Ll Gl BB B il Bkl o 2 stpna oot
t r eatxienct, avstantindheutelyzqdryepst prea fstartiegl poteinshydigolgsate containing
enzy. . i i h i i L f .

0 SRR ey Ly AT gL G, Bl fmicl methr
hy dr ol with agomhimation therepfcapable of resiusindéhe haionntodf ffeesasparagine

gzggibgg% Rgeéséré?g%ctpgglfo s@?}& o'i' &étﬁﬂ&@é@){ﬁg CF rt10 o] taln an amount

one doff fred asparadine on ghe \ybestee)«trach@umimemyegsyeagtotem hydrolysate

eXtr 3ikn is not higher than 1 mg/g, more preferably not higher than 0.2 mg/g, most
preferably not higher than 0.1 mg/g, based on dry matter.

5. Method according to claim 4 wherein the treatment is performed with an enzyme
capable of reducing the amount of free asparagine in the final product under
conditions of pH, temperature and reaction time sufficient for the enzyme to react
with free asparagine.

6. Method according to claim 5 wherein the treatment with the enzyme is performed
by using an enzyme capable of modifying the side chain of free asparagine,
preferably with an enzyme capable of hydrolysing the amide group in the side
chain of free asparagine, more preferably with the enzyme asparaginase (EC
3.5.1.1).

7. Method according to any one of claims 4 to 6, wherein the starting yeast extract,
the starting autolysed yeast or the starting protein hydrolysate is an intermediate
product obtained in a step of a method for the production of a yeast extract or of

an autolysed yeast from yeast cells, preferably during treating, more preferably
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the starting autol ysed yeast or the starting protein
hydrol ysate is an internedi ate product obtained in a

W@ e@p/0o¥4a net hod for the production of a yeasPCHEPIA@012648

or of an autolysed yeast from8east cells, preferably
during treating, nore preferablyafter treating, the
yeast cells in order to release and optionally at

| east partially degrade the cell contents, or an

i nter medi ate product obtained in a step of a met
for ¥fi5E tisrHoRiche yRasti cells ip Srdardo R'arss 9%%98“9*}9%3& 'eaSt partially

pr ot @dgnadel e E&t BontBhtSS BF ﬁh' |Mteﬂ'HédJ|Bﬁ proBadt ainE® e a step of a
preferably after treatin protein substrate in

P Gemeiod ottt peaduicion 61 & ArotbD RS Tiobe Bistein substrate,
am n&e%‘?étﬂy‘s dufng ir'@ﬁlr%f nidie p‘r‘&@?atblyeéﬂérq{?étatlﬁé tid plofaid sQIBstrate in

of yeast  extract obtainab hod according t
any Qj’ﬁér @fhygi%ﬁsﬁﬂ“@%@'mfﬁﬁf P%@tﬂ’esfaé‘@@”mo #¢id$.00d or

f %edUéé"gf fdi fé’égtse)@fact Br Likien PR B@%%}e‘a@tne)&ﬂ&%f §%bGinable by a method
preferably i'n the preparation of process flavour. "9

Use @ficording tuanyl gnecef glimst4 t9f 7 i fgpqdn feed or iy foqd or feed ingredients
aut ohps ab Hr@?ér%tn&bfk%‘ré@?ﬁr@fe%(bl?n%& lﬁ’?’%a‘?&fbﬁ’irné# 'arkgof‘:é%rs flavour.

any one
f @edU$<?1 gf t@@u pelysast yeast of slajsp el eft 3o AUlolysp@ yeast obtainable by a

pr ef rﬁéﬂ\%yac'cardﬁﬁ;etopérﬁpéﬁé‘b\‘ ‘éﬁzlrﬁé 4atopf Q'Ff%:%ﬁ fée@v&rulh food or feed

e protei'n hyd sate of claim3
pr otlégwdwtﬁr sr y@éh@ RiBP%ﬁah%fblt rBgf, Praferaiy Iraéb%rnﬁem;atlon of a
to a&gcéggq|aggu,cl aimse 4 to 7 in food, feed or in food
d ingredients or in the preparation thereof,

pr1@f 'é$Qabﬂ the iprotein dygiodtsatenefi daimat orof g rseteishydrelyesie obtainable by
ErficoPa déuct l%‘fo %n%tﬂn@'af @féﬁf@h t8%7 iRG6d, Q‘Q%dj@r in food or feed

based on pro 'S not
800 ng@dleptSepemthg m@parml@hélaertehfarprs@mb;h\pww th@rmeparatlon of a

pref‘ﬁg@% E hi gher than 400 ppb, nost preferably
not er than 200 ppb. 12. Method to produce the

pr1éclér9§e$3| Havour vdth an @imaunt Qf@mda@idﬁg basas] egtaragucy dry matter,
m Xt\khﬁaﬁh GORbAhYhRL tﬁ’ansgb'(? ‘b?lb aB&hﬁtﬁ' r@lgh{reihsgt _ppb, more

east extract e au
of cwrafembly nettfughsar dhasi 40therlr, mqsé ateéer@blycﬂotahlgher tban aoo ppb.
myxt r t
AP HE gl 15 Ftucd e BRecelt ARMObE AT P cbAHEhG Subjecting 2
t errpep@tra rcontaping ausadresn df agins agds seleeted Ufdm dhe yeastagxtract of

a fl AR, {ha eﬂﬁcﬁ%e‘&pyeast of claim 2, the protein hydrolysate of claim 3 or a

mixture thereof, and preferably at least a reducing carbohydrate, to heating
under conditions of pH, temperature, pressure and reaction time sufficient for a
flavour to develop.

13. Method to produce the process flavour of claim 11 comprising subjecting a
mixture containing, a source of amino acids selected from a yeast extract, an
autolysed yeast, a protein hydrolysate, or a mixture thereof, that contains an
amount of free asparagine that is higher than 1 mg/g, to a treatment with an
enzyme, with a physical method, with a chemical method or with a combination
thereof capable of reducing the amount of free asparagine, preferably to a level
that is lower than 1 mg/g, and to heating under conditions of pH, temperature,

pressure and reaction time sufficient for a flavour to develop.
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13. Method to produce the process flavour of claim1ll
conprising subjecting a m xture containing, a source

W@R00a/073945 aci ds sel ected from a yeast extract, PGHEP2006/012648

aut ol ysed yeast, a protein hyfol ysate, or a mxture

t hereof, that contains an anmount of free asparagine

that is higher than 1 ng/g, to a treatnent wth an

enzyrre with a physical method, with a chem cal nethod
i a conbi nation thereof capable of reducin

h
SHBMENeR FFOSNacBAAT) fe.or JPer e e deoraSPRsat dopdprture are

i's ||ﬁM@ducEBfi'rﬂo bn'@tdded ek xtltead kiehdeadid Kl dnden Tonditions
of pH, tenperature, pressure and reaction tine

Ut [ AEMPRALES (HraSiie 306 reasian GFeIsuIiaRat figch flavour to develop

accofrfd th8 réutigdroeekd fRVodrds YseqLintlyextiuaed ﬁametné extplider.
the m xture arée introduced i nto an extruder,

ni' RtMetbod ackpingety any oreLfedaimsdts 160W5?'tei"bﬁte 6‘?”%‘!‘?”5 of pH,
t eMehpkiitére, BFe@%@rﬁd@?qeé&@ﬁﬁlh@%é'a@lﬁxs?ééif toir6H\§&t thé @mount of
a flavour to devel o& and the resulting process flavour

i s sampyamniderp the wrelioniayour. preferablyeaheraindhe prosespflaypyy is dried
aCCQEerePEbo‘u@e@Bbés@ﬁ‘r% of claims 12-14, wherein the
conditions of pH, tenperature, pressure and/or

r d8d¥ietbad taceards t%épb@ﬂéooft‘éa'm?dl%éf’ thereipghareagtion flavour is
acr yf'uﬁﬁérdﬁeétgdtvhﬁ A 3ALYRE ché\MQlérf m&fn@fn@r&béé@rm% @ch/lamide,
the process flavour is dried under reduced pressure.

16. meterply witkep@midpseo any one of clains 12-15

WHEr §édlof fhe 6@@&%‘ Vol 8 QHl'fn h$ of %Bfah‘%fblet b alsifcddstdxcording to
an enzyme capable of nodif radi ng

acr yanper  of prlaimsr 45116 ini the ﬁavoaﬁmjagefOOQWr fesd ot faogeor feed
pr oqﬁ%,%dfeh%vour of claim 11 or obtainable by a process
according to any one of clainms 12-16 in the flavouring

of food or feed or food or feed ingredients.



