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enhances saltiness in food products, in particular, in
food products with a I ow or reduced sodi um content,
to inprove their tast ENBHMRBRERECERSi gh anount of
sodiumintake is considered to be detrinental to
heal th and 10 therefore_there is a desire to reduce
the amount of sodi um chlTGGHNMCANEERYD i n f ood
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t hat enhance the salty taste of food products so that
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to replace other salts, partjicularly
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by the consuner. Furthernore, certain individ

desdetst Wb eriugng the EeTISChRalY faste-2hibe Fae ime. Be ety taste is

t b@fy%ﬂ%ﬁar‘ﬂ% e ﬁé?'&eﬁ\ve%sﬂavbgr ihieRSity2arf stefie t espaially for savory food
to enhance the salty taste of NaC so that KCI

cﬂfp%'étspartl ally or conpletely replaced. 25 Celery,

and in particular the volatile part of cel ery,

eaja)em ally certain volatile phthalides, has

FIRLAPY 3 neR o Faed DeRY4D g1 rROrE R bat sghance the saty
leﬁs‘fé‘@ﬂo@& Brdlucts %o tha N4 kah Be réducal.  (2007), J.
Agric. Food. Chem 56, 512-516.). However, intensity
and duration of saltiness are still unsuffl cient for
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able to enhance the salty taste of NaCl so that KCI can be partially or completely

15

replaced.

25 Celery, and in particular the volatile part of celery, especially certain volatile
phthalides, has beeh decribed to enhance saltiness and umami taste in chicken broth
(Y. Kurobayashi et al. (2007), J. Agric. Food. Chem. 56, 512-516.). However,
intensity and duration of saltiness are still unsufficient for many food products and
could be improved. Furthermore the isolation/enrichment of the volatile part is

30 impractical.
SUMMARY

Provided is the following:

35
(1) A process to form a salt enhancing ingredient comprising the steps of

(i) forming an aqueous slurry of Apium graveolens plant material, and
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nore proteol ytic enzynes. (2) The process as descri bed
under item (1), wherein the forned salt enhancjng. 5

i fiRyFoseningra hyolysaie of %WEbBFB‘{PO%e’}hRq% mateal P QUQFg‘E‘@éﬁsm an
agn£RnicingedlysRAXingehe dMkorefprotbsilic dnkynies. (2) wherein
the 'one orf nore proteolytic enzynes are selected from
the group consisting of proteinase, peptidase, and

(Y TRBIpRGRSs ad Aebdibed MAdEN iRHEES, ierdindns fdpmed gaKlenhamaing
one of itens 12 toq(f%_ wherein the one or nore

pingresing {s ipagtiy2 ise both proteinase and
pepti dase enzynes. (5) The process as descri bed under
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P hiPe prdtd diticien@yés BRY @ild dtedsfrdth Yeagrou tlomuisting o8 pidteinase,
the hydrolysis I1s perforned at 40C to 60C. (6) The

pPBRliiage, ANdPUBMINGEE under any one of itens (1) to (5)
wherein the hydrolysate is formed by subjecting the

Api um graveol ens plant material toQ an 0 enzymat i

WA R Eseesa as dgstedandrray %mﬁv‘a#éﬁ@ (IR e, one or
PR bdtedWticnRGREs Bsthplise M provdingse aidl sBpidase dnzyies.
one or nore proteolytic enzymes. (7) The process as
descri bed under any one of itenms (1) to (6) wherein

t 1) THRYHE @ls¥ B8 IR stribedlldecarsorietoffitemaE m) tat(#)owhersinrtbe ane or
Lactobacillus. 25 (8) The process as deﬁcrg be% undg)r o
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casei, L. brevis and L. helveticus. 30 (9) The salt
enhanci ng i ngredient fornmed by the process as
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¢ IEbSRQUENIAIPRANT AL MYRER etk bhine fg‘eé%?"&y? iy fel

(7) The process as described under any one of items (1) to (6) wherein the

hydrolysate is subjected to fermentation using a Lactobacillus.

(8) The process as described under item (7) wherein the Lactobacillus
microorganism is selected from the group consisting of L. plantarum, L. casei, L.

brevis and L. helveticus.

(9) The salt enhancing ingredient formed by the process as described under any one
of items (1) to (8).

(10) The salt enhancing ingredient as described under item (9) which is concentrated
at least 1.5 times by removing water.

(11) The salt enhancing ingredient as described under any one of items (9) to (10)
wherein the salt enhancing ingredient is spray-dried.
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items (9) to (11) and one or nore food-grade
excipient. 5 (13) The flavor conposition as descri bed
under item (12) wherein the concentration of the salt

en cijng ingredient of claim9 is 0.020%tqg 0.,3%. . .
O A b capeation e o BilcpiPeand 119 4l fiRebing ingredient
i ngr ediaeriescribdd (Uhder dhyfanedf jitemd (@) to ¢ bH@Endginegr inre éaddrgrade
enhancig gﬂgredient as descri bed under any one of

itens f%pteo'(ll). (15) The food product as descri bed
under item (14) wherein the concentration of the salt

.e'@hf’} NRvbNHnsslishiBh a8 YedGibeliupaer ittt er2) Umerei thedoncentration
itens 92 to (11) is 15 ,0.00f’L % to Q. }5385%/%0 based
based GhthersaltgrRanginginpdient ebglimsisdhdq AP 0-9% (wiiwt) based on
i ngr editigntinconééntraidtesditaanthapcing ingredientdescri bed under

any one of items (14) to (15) which is a reduced or

| ow sodi um food product. 20 (17) The food product as

d¢s4)rA foed prothilet con@isingltsy sahenksneingtiegredienian desctbeciender any

concent rat | i o(Wm/w) to 3% (w/wt). (18) The
f ood proégl?ﬁé}gg%gc?g%gﬁffbed under item (16) wherein the
sodiumchloride 25 concentration is 0.15% (w/wt) to

1-(5%16%@%% brod(iditBs dEReriderdeRitah (1H)WiHeeslh tie Edredntration of the
pro

uct as described under any one of itens 16 .
(18) adaltenBanana/naisHSP! &5 desoliesd ngst ABNSIF §f femd & o (11) s
concenty @it ®b15% 1/ based émthewtnco@intra®@ saB@nhancing
nmet hod .of providing a food product enhanced in
saltin@gge&ﬁ Yein the salt enhancing ingredient as
defi ned under any one of itens (9) to (11) is adm xed
t ¢16) THedfodd progidaicas. desrigeatiyndenanyreneefitenss @4ster(1pkwhich is a

u it @# ﬁq@&{ | Haidie food product is a reduced
o?gﬁ?%cﬁdsoggq%r%w ‘g0 pg‘ra%rgu%:t' optionally containing KCl,
optionally in a concentration of 0.1 %to 2% (w/w)
KCEII 7) 'l?he food product as described under item (16) wherein the sodium chloride

concentration is 0.15% (wt/wt) to 3% (wt/wt).

(18) The food product as described under item (16) wherein the sodium chloride
concentration is 0.15% (wt/wt) to 1.5% (wt/wt).

(19) The reduced or low sodium food product as described under any one of items
(16) to (18) additionally comprising KCl, optionally in a concentration of 0.1% to 2%
(wt/wt) KCI.

(20) A method of providing a food product enhanced in saltiness wherein the salt
enhancing ingredient as defined under any one of items (9) to (11) is admixed to a
food product.

(21) The method as described under item (16) wherein the food product is a reduced
or low sodium food product optionally containing KCI, optionally in a concentration of
0.1% to 2% (wt/wt) KCI.
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Surprisingly, it has now been found that when celery
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enzymes including, without limtation, the enzyne

cl asses of 5 protease Reptl dase and gl ut am nase, an
i ngredi ent can be for a D'ﬁﬁgRHDﬁHQNhanm ng effect

on the perception of salty taste in food products and
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to sal taste, when conparing food conprising an
i tﬂjﬁ%@f 'Eghef\}ﬁ‘t?ﬂs'ﬁ t@éﬁrtoneﬂwaﬁéqwgf E‘FFPB%’! to food

wi t hout an added salt enhancing ingredient. 15 The
enhanced intensity and duration of the rgtg]rce[? Laiﬂa 4 which
s By st eabancingisymrant teefeghH{ AR dPHEIIPRR P SALY 'Bé°° whic

' %Gﬁ@%r@ﬁroﬂGGhéédqg%ﬂ@ér Le‘i\hal‘jbe@ ﬁﬁfsﬁ@ﬁl&édﬁt@ﬁﬁty&ﬁﬂmnger in
either in parallel or consecu

THe deiefian ab dnabeshay trginggh aaftﬁjlséﬁ s sesiitivs g ??étw%?q‘é g‘@t‘?’b‘ﬁ’mpaf'"g
Ofocriddnprisfigtdh ifgradiRAt fvith b REK entdhcing@Feaste dodtywitiout an added
optional fernentation step enploying Lactobacillus

b&alt ephancingdpgregieghpl e, Lact obaci | | us pl ant arum

Useful plant material ("Cel ery / Api um graveol ens) 25

cel ery" as used herein, ave s i S ﬁmt.|
Aﬁhawgam@dn@ﬁgﬂw anddysatigarof t%@%’? '°Pﬁ> tﬁﬂnﬁ e salt
ARhRSSAS ingRdient 8hitlBe fRteis¥d B EldEiRdrIIlY aﬁmgSt@Jerdwyﬁfasmenzyme,
Api um_ graveol ens dul ce are useful for the processes

asithenig paelielareopeactiveledn KefEMatY¥ut  any materi al
from any Apium graveol ens pI ant can be used. The pl ant
material can be fresh or -hydrated dried whol e
c dherephaggecdiegRity LGNy o 0 peRie sy st e pedyrther
t hr?cr@éée‘&ﬂ)ymﬁ bitloRal(fe@adntationlskap @nplbying Lhedbaciluaiyactetia, for
of pl ant are used, but the | eaves can be used as

m@XPmP@séﬁ@PbQ‘%’(lﬁr@aW@(FfT’etl es/ cul tivar, groups incl ude
Api um gr aveol ens graveol ens (WI I dtype) Api um

graveol ens secal i num (Al e a leaf celery),
Ad!st?fH' planymatesial ehslea(i %“Tl\ﬂ’?‘feoie"l%r s. (Stal k
celery), and Apium graveol ens rapaceum (MI1I. Gaudi n

(Celeriac, with a roundish tuber t hat |ng ﬁ'bé te . lant
hﬁyo@elew agdisgg hereiy Apain ggveolepsis PIAArayeqigns I a plan

species in the family Apiaceae, and yields celery and celeriac. Stalks from Apium
graveolens dulce are useful for the processes and ingredients described herein but
any materiat from any Apium graveolens plant can be used. The plant material can
be fresh or re-hydrated dried whole celery, or a non-volatile fraction thereof. Usually
the crisp petiole (leaf stalk) or the fleshy taproot of the plant are used, but the leaves

can be used as well.

Useful celery varieties/cuitivar groups include Apium graveolens graveolens
(wildtype), Apium graveolens secalinum (Alef.) Mansf (a leaf celery), Apium
graveolens dulce (Mill.) Pers. (Stalk celery), and Apium graveolens rapaceum (Mill.)
Gaudin (Celeriac, with a roundish tuber that incorporates hypocotyl as well as part of

the taproot and stem).
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"G ant Prague'; Stalk celery cultivars include

"Pascal ', "Ut ah' , 'Colden Self-Bl anchi ng' and
"Tendercrisp', '"Plein Blanc Pascal', 'Tall Uah' and 5
q:bé]r% ar E%aﬁ@h@t‘;’)bf Gsesl Aivars! fHFIeHQﬂpIeJMthout litk4taon, Celeriac

? nzymes Useful enz | asses inc

prdtivass | K@ee%smregncﬂ IGiantRyagus iy 3 s chiivars 'flfde% ‘Pascal,
PRALR! GolREMBILAETRHY %nd aT nAERABY MPRHeBIaREt Plagedly tTiafl Utah’ and

enzyme preparations usual #cont alin rote| nases, which

hﬁim)] {e@f cefanpedfivags inslyag, YHiis rka’ bt $afke; and

pepti dases, which hydrolyze smal | protelns or

peptides, usually to release anm no acids fromtheir

t &AYMes ends. Often proteinases 15 and pepti dases

wi th both endopepti dase and exopepti dase activity are

included in such preparations, to efficiently break

d Mmfuaewmee@laﬁsséﬂwhfd%owwmym ﬁnza/mFSftP%}rhYPFPévzyeémgs gy@
%Fd’ielﬁréﬂoeéﬁﬂloﬁﬂﬂ/ E%‘ékﬂoﬁw%(@l@_s@._ept ide. Useful proteolytic
zynes i nclude,” without Iimtation, an enzyme with

one or nore of 20 the followi ng activities: protease,

pW?tbgl?ﬁceenzgh\‘étﬁ%&éﬁ&s(dsﬁﬁll%d@n phdtéiRadds, Whith hedriofe

ut am ne- amni do- drol ase (EC 3.

e.mqigmgt%fgg@ smad ;veR a% Q%quag%% w %B}))id?qlgeﬁmall proteins or
p%@bflcfﬁs%ua(lf—@ relehsé Jarrﬁr?a ac@s’f’fr% tﬂl’i’e!lr tefriihaidndsi Often proteinases

mes are useful as wel reat vari.et

ar.e
motpentitaseavilh balh @dogen@aaaar'@ PYTREPlIEgRGACtiyare included in

eXAPR hRparibnd) ity BfliclRAlPBreak dBE @l prétem BINT it B Swifhid S from the
cal l ed proteases, protei nases or peptidases) are

c @ndle af each reptginsdnd reaulting BERLIdr oups i ncl udi ng seri ne
prot ease, threonine protease, cysteine 30 protease
aspartic acid protease, netall osj)rot ease, and

2 iR Pt igis ST2PGs E61.p WA YRS CBah £ T Wi G gmore o

Ofthé‘fog&ﬁﬁwﬁ'aetnﬁl@ééopep“ dases) or attack internal
ept bonds of a protein &andope ti

E)RB@@Q%Q @aptidase n@lvigminasg; (nglyging. wit ultgtpsf%th)n L-glutamine-amido-

argyBRRRRY E@f’@§3 2)f éﬁ@%ﬁfﬁﬂé@@é,lséﬁﬁéénd@@ﬁtldase, subtilisin peptidase
ndopepti dases i ncl ude, w thout

car bo:h%/gept i dase
| i(RCt )-trypsin, chymotrypsin, pepsin, papain, 35
and el astase. 5 WO 2009/ 114954 PCT/ CH2009/ 000094

Proteolytic enzynmes (EC 3,4 and EC 3.5) are cl asilfl
byOthar ;Egtqq[yﬁggpzmyﬁéjseful as well, and a great variety are known and

available; some additional types and examples are given below.

Proteolytic enzymes (also called proteases, proteinases, or peptidases) are currently
classified in six groups including serine protease, threonine protease, cysteine
protease, aspartic acid protease, metalloprotease, and glutamic acid protease.
Proteolytic enzymes can cut at the end of a protein (exopeptidases) or attack internal
peptide bonds of a protein (endopeptidases). Exopeptidases include, without
limitation, aminopeptidases, carboxypeptidases, and carboxypeptidase A.
Endopeptidases include, without limitation, trypsin, chymotrypsin, pepsin, papain,

and elastase.
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enzynes of a certain reaction type. 5 EC 3.4
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(pepti dases/ protei nases) and EC 3.5 conprises enzynes

that act on carbon-nitrogen bonds other tha ept.id

D BrRISoVESATFAITES (PGS ErEG 316 8eSS1rd Pgis EC Tumber (enzyme
| icBinbrddisinurhibs), feabh et eomg@ised YREHY Khawe drizmed Of a certain
3.4.11), dipeptidase (3.4.13), dipeptidyl-peptidase

( teagtionlypepept i dyl - di pepti dase (3. 4. 15),

seri ne-carboxypepti dase (3.4.16),

net al | ocar boxypepti dase (3.

4.17), . )
P S OO RIS RSO BSpll Bpnd (Regtigaspe Piplgiaases) and

( 843 5%bmphised EreryRied e Bl sHPeRbor-Ritrdg@rd bonds other than peptide
cgst ei ne- endopepti dase (3.4.22),
a

pBY% at e- endopept i dase (3. 4.23),
nmet al | oendopepti dase (3.4.24), threonine-endopeptidase
(3.4.25). 15 Exanples for EC 3.5 ipclude, w thout
| Expmaies 371, EG 2 B6lHgR. withensmitation HhE falpwings eminopepidase (EC
amifen digeftidhse (3.91 35 ¥ipapli®y-pubtidaes i(3.4i14), inabtiéy-dipeptidase

| utam nase (EC 3.5.1.2).  Various, proteolytic e S
284 B serior smpyRinsaakiaA Eha s P Ease 5 T
i@ﬁémr@ﬁﬁo&g@ep@m&f @, e8)f bragydpepiitasd (em'.m&; serinte-endppeptidase

chr onopept i dase, Am no ase, Ancro i 0
O T et P HPER ] AR Setar ik rinsplthes (423
Caddidtionlibpeptidadtopsyen! thesvmfelendopeftitiage €pai2gpse B,

Car boxypepti dase G Carboxypepti dase P,
Car boxypepti dase W Carboxypepti dase Y, Caspase,

Cacﬁﬁﬁ‘fb%sgor E%?P.Sci:ig@luae, v@?@%ﬁéﬁﬁtﬁonéﬁ&&?@ﬂc énzygiwast&léave in

\Spase 6, spase 7, Caspase .8, ase S

LB A (15 ). reHepR RO HmaIRY) ﬁﬁ@%m'&aﬁ@@ el

Cat hepsin G Cathepsin H, Cathepsin L, Chynopapain,

Chymase, Chynotrypsin, a-C ostrjpain,, Coll nase .

RpPusBiote |cre’nz%aﬁ%pr§,pgmmeref!l ’avagaglﬁl éﬁ&%ﬁ\ﬂ%qwﬁeolytlc

Deneffied 8REsVaildAs o Sigm&WadHehsi n, Di pepti dyl

Peptl dase |V, El astase Ie&?oc%te, . Iastgse, L

pAYBIERRep!idasFd SpIRAPEPYdase, APGe  Asigie Canverie Sppme

é%?orwell?ﬁ] @}éﬁfaml,:@aﬁﬁirﬂx@aﬂpég@ Ilﬁnékbgkme@'ti@meb\,I%bﬁcypeptidase B,
nt er oki nase, Factor Xa, .. Ficpn, Furin an .

GRABSRIaRP . CagruHEsptcRte, B CABPYPRRIERRE 1Y Caeypeptidase

Ley @d%ﬁaé&]?%@@@ﬁ 1 ,d?h%ﬁlaiékymi‘ds@&e 3L©sEpase 4, Caspase 5, Caspase 6,

am nopepti dase, cytosol, uci ne nopept i e, .

A5 thh (CaoRRe 5 CraEeH P SrADRER A CaagaRs op Ganepsin B

ércard_ CQ%élﬂepsiN@l,éCbgﬁﬁsin r(’;i,r@éﬁbpsﬁ’?p,sd:%\eﬂimsmgymopapain,
rol i dase ronase E, Prostat. ecifi i ge

PICQEIESS, CAARGBIN. GRSl aBt A c COmBMEaG T Tomplement

Profse &sm én%ntAQat?f Di bbmgteme}ﬂlt RiciR$,ChouaiBinsPipestidyl Peptidase

S a}{/t glla'stascra,olgl?k%sc?te, Elgrs?aég,pp%rngrlea i(l:J,SEnSdgb%?éinggeokr%?é,eEn(d%broteinase
Asp-N, Endoproteinase Glu-C, Endoproteinase Lys-C, Enterokinase, Factor Xa,
Ficin, Furin, Granzyme A, Granzyme B, HIV Protease, IGase, Kallikrein tissue,
Leucine Aminopeptidase (General), Leucine aminopeptidase, cytosol, Leucine
aminopeptidase, microsomal, Matrix metalloprotease, Methionine Aminopeptidase,
Neutrase, Papain, Pepsin, Plasmin, Prolidase, Pronase E, Prostate Specific Antigen,
Protease, Alkalophilic from Streptomyces griseus, Protease from Aspergillus,
Protease from Aspergillus saitoi, Protease from Aspergillus sojae, Protease (B.
licheniformis) (Alkaline), Protease (B. licheniformis) (Alcalase), Protease from



l'icheniforms) (Al kaline), Protease (B. licheniforms)
(Al cal ase), Protease from 6 WO 2009/114954

WERPTHR809/ 000094 Baci | | us pol ynyxa, Pr ot easeCT/CHR2009/000094
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Baci |l us sp, Protease from Bacillus sp (Esperase),

Prot ease from Rhi zopus sp., Protéease S, Proteasones
PRacilisealmyxa Rratepss GomIBasilussr, Pieteass fpmiBaciius sp (Esperase),

PiHpdt8h56m RhiZdpRt 8p NPFdledse $Mb@hsbries, Protelasé BRI Aspergillus
am nopepti dase, Renin, Rennin, Streptokinas

. . e,
Sebizee ptginapget Npetginpse ATiRiotsiRAsE K. Proteinde, fRyroglutamate

Pl AR peEdse REhKaREANIn, ISthpRdKihasd  SUBLRSE, THr@kIyBMS Ehrombin,
One or nore of the proteolytic enzymes, descri bed

hdisshe Plagininpgeadimbivaten Tryrsi. Arypéasepdriiiagse. 10 Usef ul
enzyme conbi nations include, without limtation, ‘
conbi nati ons wherein at |east one proteol ytic enz_xrge .

i Onecinnaief thetpioteplvtie gazymasdesainsdparin &ay hgseqnipined with a
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material 1nclude, wthout limtation, carbohydrases

with one or nore of the following activities: 15

befs@ i LHAMBESbihAfdrddhdlthe, WithdLR YinithiidH, t8ibmations wherein at
1, 3- bet a-"gl ucan- gl uco- hydr ol ase

| - )  (EC 3. 2. 1%%5&
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exanple, the foll ow ng conbi nations are useful:
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endDP L8] CRKS- Ak RRASAIUIREPhdrFlasRIRE! Widlaws anase
peptidase beta-amyiase peptidase cellulase peptidase

hem cel | ul ase
For example, the following combinations are useful:

Protease/Peptidase/Glutaminase Carbohydrase
protease beta-glucanase
protease beta-amylase
protease cellulase
protease hemicellulase
protease xylanase
endoprotease beta-glucanase
endoprotease beta-amylase
endoprotease cellulase
endoprotease hemicellulase
endoprotease xylanase
peptidase beta-glucanase
peptidase beta-amylase
peptidase cellulase
peptidase hemicellulase




7 WD 2009/ 114954 PCT/ CH2009/ 000094 pepti dase xyl anase
seri ne endopepti dase bet a-gl ucanase serine

wepopessi dase bet a- anyl ase serine endopept i dBGEECH2009/000094
cel lul ase serine endopepti dase hem cel | ul ase serine

pnriopgpfi dase yyl anase |- al utam ne-am-do- J:n/rlr ol ase
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§¢ %&ﬁ%gseid% s¢ (sie'té -3 Ia &

e subtilisin DeDtI ase C ul ase

4,amne|¢®fpnem1@qasedase heni cel | Llcaﬂldasesubtl lisin

S ST RERPAIRRE o hyr ol ade T MR 1 53) v th

serirecselopeptelased from a seri re(ytandsmeptl dase a

anti-dacal Ar-at-aace o a ciibht 1l
PCHlU T UAoST/ pPNIrut TdotT, Of—& —Subti1-St 1 lJCp'll UGDC \ Eb

8.4.21.62). 5 As 1, 3-beta-gl ugan-gl uco- hydrol ase, for

t,kegtmbrai,nevﬂmmomyddolasbt at i on, Grbeta;glunmaseof Cerem xTM

Q\/N0 \ /i cprnzyy

SR oaioRer 0 Donmar P AEIVBES eed. Ao

| J[_@@ﬁﬁﬁ@ﬁﬁtjb%gﬁr@l@aut am naSE,ceﬂmaseexan'pl e, W thout

Lmtati one or -nmore-of cal 3caTM o cari na
ToeT T Iire

(h%ﬁ%’ﬁl"?(ﬂ%‘@f‘w\?@fﬁms BagJ‘&@T“ﬁ?'”B@ﬁn&rk) , a 10

;:m::m\ or Fl avor pro 373TM subtilisin n

UnRyiitavime ldvhide-npdrela@as e/ pept i dagrinedgrano, Nagoya,
pepii-dase-
Bi ocat al ysts, Card|ff UK), rmay be used. Al enzynes

- UsEeliiSAYEbAE Tood-grade. 15 |lgatalgRtarasBYdr ol ysis 8

-subtilisin peptidase beta-amylase
subtilisin peptidase cellulase
subtilisin peptidase hemicellulase
subtilisin peptidase xylanase

A useful combination is a 1,3-beta-glucan-gluco-hydrolase (EC 3.2.1.58) with
protease selected from a serine endopeptidase, a peptidase/protease, or a subtilisin
peptidase (EC 3.4.21.62).

5 As 1,3-beta-glucan-gluco-hydrolase, for example, without limitation, one or more of
Ceremix™ (Novozymes, Bagsvaerd, Denmark) or Viscozyme™ (Novozymes,
Bagsvaerd, Denmark) may be used.

As protease/peptidase/glutaminase, for example, without limitation, one or more of
Alcalase™, a serine endopeptidase (Novozymes, Bagsvaerd, Denmark),

10  Umamizyme™, a protease/peptidase (Amano, Nagoya, Japan), or Flavorpro 373™, a

subtilisin peptidase (Biocatalysts, Cardiff, UK), may be used.

All enzymes used should be food-grade.

15  Enzymatic hydrolysis
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depends on the activity of the enzyme, this

information is usually known, else it can be tested
eusffitignt uhite obtineenkzyroé teachjeve asubstaméipldrydsolysisunth the desired
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enzynme for 20 parts of prote| n), for exanple 1:20 of

S AR BRI oLy NGBy PR i i
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act ) )ﬂ ngt?eh (Oi’nén% g%b%f(ﬂgarg%f oHtEI), A6r SRAWET 20 of
enzyme protein (Ceremix™ Novozymes Bagsvaerd, Denmark, has an activity of 300
Beta-Glucanase Units (BGU) per gram of enzyme; Viscozyme™, Novozymes,
Bagsvaerd, Denmark, has an activity of 100 Fungal Beta-Glucanase Units FBG per
gram of enzyme; Alcalase™, Novozymes, Bagsvaerd, Denmark, has an activity of
2.4 Anson untis (AU) per gram of enzyme; Umamizyme™, Amano, Nagoya, Japan,
has an activity of 70 U (Units by LGG method, LGG= L-Leucyl-Glycyl-Glycine),
Flavorpro 373™, a Glutaminase, Biocatalysts, Cardiff, UK, has an activity of 30
Glutaminase Units (GU)).
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activity of 30 dutam nase Units (QJ)). 9 WD
2009/ 114954 PCT/ CH2009/ 000094 Useful anounts of
enzyne units per gramstarting nmaterial are indicated
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t : or_.exanple, 0./
BB S ipanase Uity @ed prtsrmuiSarting s eb AURed 5ot e 0.03
Qo@BB’&w,fbpéxLaampGG_ l1eto(3.@c|90?SI 10|to 0.01. U (Units by
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o e gaae Ungs BE% nes oy siginbapgtalh e 1§k, for
texafhple, 0.0arte 1LEBE. G ut ami nase Units (GJ) per gram
oAb e PR S0 00 858 6 3 B0, s S5ARb 0 c0s
wblolotvary dependi ng on enzynme and conditions it is
an. T il . ,
S ntsbre SO PRt Gk Lo ChEAECAABRLRE Shprg staring matera
tes07 to®. ¥ hleli’cﬁfeﬁ(_ﬁmbleQD.Ogh@OH_&zdtjdti;]seg. product in a
sensor.y eval. n as descr.i be er
ST s s G pe Bredt 5t sy ot dhrada BT s o
rexamply, 000atte 002 GU amrdsedopt i onal |y one or nore of
car bohydrase enzymes nmay be used directly as a salt

enhancing ingredient. Usually it will be
et arh\at of geiyete Widfvaryedepeadiby oa ehzymé aha abnditicrstitiensed in.

(sterilization or ast eyri.zation}, high and lon
Shsarer ey Ao cariecer ik ECmBRd pe hRarR 8 amounts and
nestingahg afiec 6 thear@sultgpriodakt lirea semsdpebwaluation as described herein.
Al ternatively, the hydrolysate is subjected to a
fermentation. Fernentation 30 Fernmentation is

PEef I9yaraigs até bitha ckleet sitray hydrolgzeabint e ermorearf peotestpticegnd
h%lgggﬁgr{ggouriggg {ﬂ?ggrgéﬁyrgéis%ﬁq&gmgg %agg%gﬁllsleld léj?regtﬁ)yegsl & 2alt
enhancing ingredient. ’ L L
Usually it will be heat-inactivated before use by a final heat treatment (sterilization or
pasteurization) high and long enough to inactivate enzymes and optionally

microorganisms, as detailed herein-below.
Alternatively, the hydrolysate is subjected to a fermentation.
Fermentation

Fermentation is performed with a Lactobacillus bacterium, for example, Lactobacillus
plantarum. Other Lactobacillus species may also be useful, for example, L. casei, L.

brevis and L. helveticus may also be useful.

An overnight culture of Lactobacillus may be used, or the hydrolysate may be directly
inoculated from a Lactobacillus clone, and the fermentation performed for a slightly

longer time accordingly.

10



brevis and L. helveticus may al so be useful. 35 An
overnight culture of Lactobacillus may be used, or the

whyapol4sat e may be directly inocul ated from BCT/CH2009/000094

10

15

20

25

30

35
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3fhehRédutate® maldriah RUESndrRe2for BOM S holfs, fonexamplED haliises 48
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fhRauRe AP dorEHo 30Mours. ghdS Sﬂﬁsnﬁg ficient volume of

an over ni ght seed culture at a pH of at least 6 or

gher, for a H of to Fer atjon
aThecfﬁEBeft Gl %r%HgE?F l!O fciliys tsr%a'ﬁﬁq Usr'f%?sthle jé’&aftec?saf{erme”tat'°"
| rahtandtdaing Psuffickvoluh®y of%aﬁﬁhﬁgm sedd Bultufe atth BH f at least 6
15 The fernmentati on tenper ?t ure i

2 N o IR PP Y BB SRONEEN SIBAI8 Papcged unti the pH

I'R06Wert@to bAIEASIRES blor Icwed, fonexamiplé pHISSE topH plsant ar um
i nclude, for exanple, from about 20C to about 40C,

from about 30C to about 40C, or from about 35 to

W{rﬁ&%tbdﬁt tbﬁpéfbtf’r@tié &?Hlfbﬁfto ai\ﬁl\tﬂ:’tm&ﬁfe the rﬂlbmfga'i\&ﬁl Useful
ow enperature. the gro r
demeeralyR r?f&?ﬁ&?faﬁﬁt@anf{baf}ﬂ 8P@8}°§‘35? ’m’wm '“Blééde S or

kéxahfpfe, ot s8BIE 20°C fb ABHIDEOE, frofeatiolt BET tatabout 40°C, or from

CAiach s 4ot e bl P LS 18 ERi EcPAPR B

Ctahp@Fabiive AMRgiowth Faé Wil Hd1aw! afxpRigh kémargtudbthe microorganism will
facul tative anaerobic but usually grow faster under

Praleiesheraedinngdi B NYMLErS. aer ot ol erance may be

manganese- dependent) The fernmented product can be

used directl nhanCI i.n di ent
uEfa?aﬂerrpewqﬁv a1 R T 15 ST Gt s mixing but at
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enoutgh to inactivate mes and m croor

faculfative anaerobic but usua yg ow faster under anaero IC con ifions,

aerotolerance may be manganese-dependent).

The fermented product can be used directly as a salt enhancing ingredient, but
usually will be followed by a final heat treatment (sterilization or pasteurization) high

and long enough to inactivate enzymes and microorganisms.

Usually the hydrolyzed or the fermented product will be heat-inactivated before use,
for example by heating from about 60°C to about 121°C or higher for sufficiently
long to inactivate enzymes and bacteria (for example, without limitation, any
pasteurization or sterilization method, which are well known in the art, for example,
without limitation, about 70°C, about 90°C or higher for 30 min. When heating above
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Usual |y the hydrolyzed or the fernented product wl|l
be heat-inactivated before use, for exanple by
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(for wi t hout i Qn, 35
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heati ng above 11 WD 2009/ 114954 PCT/ CH2009/ 000094
atmelsH am@ fefnﬁvént@tmrahbald b’étfﬂiﬂﬁ aBalk pH 6 & abdfit PHIT. If the pH is
2)8&“81_ @) 2 I%erfor under \ﬁ%essure Ius al X

ACR ALY PlaRigemp ! 'cﬂEPY"rYSWfSé? Rpd USRIy L10b SyfCigRtly-
Wity dérensnt4lion thd H APBivePtd about HH 4l IgWer Br eRarkik @Bbut pH

tobacillus plantarumw ||l grow very slowy and
%s%tﬂ? uh B 3 SélffICI ently. During fermentation the pH

will lower to about pH 4 or |ower, for exanple about

P 5.5 tp about 3.5. After rds steuri zed
Pifeniiita P RO PUIRd fyrastAton YR SIS PEmILE SIS an arger
|partiess antin@pbé tercentrated, foPyxdpeplé ﬁgéeéﬁdréﬁcﬁ‘dmcfu@rng boiling at
zxa le b alg)ﬁ %dg i ncl udi ng l'ing at for

%ﬁr% 'eu%p b 00C. Form of use 15 The salt
enhancing ingredient may be used as such or in

filtered and/ or concentrated form Alternatively, the

OB HP&t ed salt enhancing ingredient may be used as
a paste or powder or spray-dried by nmethods well

own . in the art. For the s dried It enhanci
T8 Bt Brentngneregiealmay Ge Mags s Siieh o Fliead PRG oA cameatrated
rmyn bﬂleﬁﬁd?éi% ltﬁ@?@ﬁemmb shit lehl@ddd?@ n%%diétath mgy berggdlas a
an ulrta e | I N C (0] ar e .
s Wl mBer o rav-tiiad By e RBIEIEN Kovy nBS Bepr Rl Sergkcried
aalt @hharidid ifgrebiRat, well &nbwh tarfrierscadt dritit diiihg abafts may be added.

filtered culture (supernatant containing the remaining
smal l er solids, mnus the biomass that includes

lGptigasl ﬂuedrhg;msy (Y} p@ﬁ@ﬂn&id@) arq/aerwtbsiecmém@/ 8 mléﬂlbd,dsutcﬁ@tﬁethods
exa conce t eva ora | ON (0] . "
oWl B ol e a5 it B Rekana rolen f e L ifer B imafter
Q@nﬁh&lggr llfhﬂﬁldarbl@ cmmr@(srmeﬁiatsrr@ canauhmgehe aaiﬁalﬁlag sheller solids,
ray-aril e ont a S r
TBRGe tnartioraiss GrtaRHR ‘Rigghi oy srbroiins) cag be spacasated. or

\ythgtetcdnbmtta@éd I_D)ﬂby avmtaaba/mhg ;ad gwo flhé ?ésfulth?lg (for
exa ol.ids of

EH'S 5018 <cBreplian b deraghibed Soing Btasturec SRR can be
ap{ay&ll;rteld fbﬁbké}ﬁplégﬁﬂib alsaitatie caﬁidedﬂaéﬁl&hleig ard \ﬁelﬂlfrfbwn in the
we nown. A sui e anti - caki

@J(‘akﬂS example; withoyt h’ﬂ’gﬁt&é‘pﬁé’f’? ? T\?@de"g{ﬁb%ﬂm%’ (é%e(‘WPK%t § ratio
Aapsutam §alidlof the 2xconcentrate to carrier may be suitable). Optionally an
anti-caking agent may be added, such agents are well known. A suitable anti-caking
agent is, for example, tricalciumphosphate (TPC); about 0.5% (wt/wt) based on total
weight of the 2xconcentrate would be a suitable amount.

The final form of the salt enhancing ingredient may be chosen according to methods
well known in the art and will depend on the particular food application. For liquid
foods, for example soups, the salt enhancing ingredient can be used without further
processing in its liquid form. For dry applications such as crackers, the spray-dried
concentrated salt enhancing ingredient can be used.
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Fragrance

| et
KatooBhig, Bvou ET nalpt yican mel Bl bOFAH R0 Bgs and including
@nyr@d]smttslnmuerw'feméﬁtaidm addi tional flavour ingredients
RGPS o R B St BEER bR g et
longried]ice i encapealatey foret baurdad looaoaté’mentbloavrwnslpartlcles oras a
conposition may have any suitable form for exanple

IPPYdPY or solid, wet or dried, or in encapsul ated
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owder. 25 |f tg.e al t. ephancin
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kA, Ao A, o7 Sites 5f torle FpanfiAneB s es chies.
grphand sr@ehjkBSDependlng on the food product more may be needed. For most
topical applications, about 0.1% to about 0.5% (wt/wt) are sufficient. When using a
concentrate (for example by distillation) or a spray-dried salt enhancing ingredient,
the concentrations indicated need to be adjusted with an appropriate factor to take

into account of the concentration change in the salt enhancing ingredient.

Food products
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may be needed. For nost topical applications, about
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concentration change int

sal t enhanci r ed |ent
quggaragg%d\&lgpgeutlggls:g@dmn@d)ggpﬂ 16 Ipgqd @3@9@

The term food product is used in a broad neani ng to
i ncl ude any product placed into the oral cavity but

rfsod rpé%@gsdpq:lwe p@f@glsﬂrgguct:f HER BERAyGLS. pasts Lpducts; ravioli, tapioca
| dréducly, s8db plo@Qéts, hkers agﬂ&ctsnbigamqﬁ&!ucwlpaswsroaaag Mread

care products incl udi ng nout h wash Food \?roducts
S

iied CE'%fP%%”eB‘er&%‘it§ dels?%‘éprﬁpﬁﬂﬁcﬂ%“s (Agvigg gums

RIhBEVISHES, icésAhbRéy probiadts Afehiclelrodlits, %eaét@ﬁ@dtﬁfspdbllﬁbﬁd spice
baker's products, bi scwterproducts E stré rodu
9 produfta

tredHpts, SavRIv prasucisomsiard BiRaists pinsgat Podudassatics {ohdiments),
roctasé$oobs BookEd fiits hdEFetablCho8@dts ntdat ahd @feat bﬂmyts

products, treacle ucts, yeast products,
gm%@na aam@t'w%&? igS gapaEgese %tegwﬁ%g% 81'@ and dairy
Vir6@ @8y, cﬁééyéab‘rbéuc@ PuaSsar(dcCEUMF SFidtifte produEts aaBcSRsdtitute
foods, cooked fruits and ve et abl e prggucts neat and

REeUls, 58Y, products elble s b TRE prasiuplst mediearasts ohevegages. iuices.

Jfﬁj‘fgulcésf VbdetSHlE GRSes, f@ dXtractdChlant eXtrhdts aneatdtrasts, condiments,
ucts, cheese {;goducts butter and butte

R LIS 'etfmlwng%aqﬁu?@ulswaoﬂwg SYE{Rp. and
[oatbiratisns #drddfe oils and fat products, nedicanents,
beverages, juices, fruit juices, vegetable juices,
food extracts, plant extracts, neat extracts,
Wﬁﬂ%fﬂr%\teﬂa& ardt Wifﬁ‘(ﬁlﬂlmﬂéﬂldh fdb@'p@édu%& trédithin@ﬂyshlgh in sodium
I ozent?F dr%{) enul si ons, elixjrs, gsr

HHRA egnced sadiup palt @“%HV?‘ME‘ul“&Wd!”HtC@P E‘te" nd sauces
Web1B OMArm, ||r{§térﬂt preservé® Rt (6 | BBQ 'Sadté, iKastedupy mayerihaise and
in sodium salt with a reducefi sodi U

RGP el N et S A Il st gprierated)

(b‘dﬁbﬁimuxearMegamsmm paﬂéeuaetamadaodreatﬁendﬁn@d @roubd, salty
Sauce Ket ch onnai se becha
55 cay

(3 (0BIaR Fibs. TRV BEUPGEog AP gPes Shacks, o
réhfa&ké} pbfateshacks, trah&)efo éﬁtmﬁcorﬁl MRGAaveabld b@pccﬁﬁsdaﬁiamd corn,

[ nst ant noodl es,
(RSBt HRYS EHﬁsbSCfaCé(PT é?'tlnﬁﬁ.t I?ZS ﬁqrﬁqvw%ttyga;gracker snacsks

Mrem@ét%ere%tsegﬁ@esée&ﬁb%he@wmodwmkladmg@h@éw@rrmzj@s
rea -t 0-eat popcorn, mni.crowaveabl e

Dopc
e 80T ich TR BaSiRTAa ProssseRt FudtRadiooPrrcks Fyspppads).
t 34060y sphedidd Védid) padksheeSé PRIEAELs SEhRekS sauce products), meats, aspic,

cured meats (ham, bacon), luncheon/breakfast meats (hotdogs, cold cuts, sausage),
soya-based products, tomato products, potato products, dry spice or seasoning
compositions, liquid spice or seasoning compositions including pesto, marinades,
and soup-type/meal-alternative beverages, and vegetable juices including tomato
juice, carrot juice, mixed vegetable juices and other vegetable juices.

Processed foods include margarine, peanut butter, soup (clear, canned, cream,
instant, UHT), gravy, canned juices, canned vegetable juice, canned tomato juice,
canned fruit juice, canned juice drinks, canned vegetables, pasta sauces, frozen

entrees, frozen dinners, frozen hand-held entrees, dry packaged dinners (macaroni &
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breakfast cereals, cheeses and cheese products
i ncl udi ng cheese anal ogues (reduced sodi um cheese,

w@ambauwsLed processed cheese (food, snacks & BET/€HA®P/000094

savoury spreads, cold pack cheese products, cheese
sauce pro&ucts neat s cured ne

5hesH, By HCsTS 5 Bresbicy S aeite SRR BRED ALY JEOPE Wi et
t ta@ﬁay begﬂ dtﬂ‘fé)‘éht AR AndNIARY drident STWED reﬁa’d@dbl-%b?/e ramen,
pot at o ucts ice or s sonln conposi tions,
Iq%ﬁnﬂ' @’H?'EQ RipCess ‘ié’h‘fﬂﬁ'%ﬂi{&g W-8prd gmrf%?‘l?dl ng
pest o, narlnades and soup-type/neal -al ternative
et abl e ces includin

ver a an e
kbﬁP@@d' emﬂa %09 Qduchfar, é@@@g@t‘% that cop @sa%gHWQﬁ"n@P %, for
\&Eﬁbwsetoj 809, 8Sss JOHRBEHSAG d‘oﬂ%ﬁabl@fdoﬂdﬁod@t Q&fé)@ﬁ\ple
peanut but t er SOou nne

i FRouGeA SOy F’mﬂﬁ“ﬁgw&ﬁ l@ﬁ%‘rf@d“‘ftlﬁ’i"c%ré"'g'@é% ﬁ%‘H”'U e@@f’%\‘ﬂ? Yith a

5008 %&:Iuﬁﬁb’ﬂ) Qﬁg Ts@lﬂBﬁannichg Gigrediem@fibé eriploybdas ®llows: a useful
canne e dri

canned veget a I es, pasta ,
FePDoaiighfar catst FaoR apBtalpn BRY ber b SEAMa RONED 0T to about
@%5%149\“4“%%88‘“%%8%3%6 ‘R @ﬁlﬁh’ﬁcm& lﬂgd#em&t Alternatively,
ese i nners
ﬁ@aﬁxawﬁéép 50 Sper 09%/?1%%% Pap); tRRg & fispiey-dried 2x
reAtantratSMap deiBy¥d.be in di fferent forms incl udi ng

condensed wet, ready-to-serve, ranmen, dry, and
boui Il on, processed and pre-prepared | ow sodi um f oods.

Theaa RAhatce? mdyhe dseath @rﬁ@ﬁu&ttratéwbr émdntmt@aifwm)r the
that contain about 10 to 100 %

00T ey 4B AHTURITP b3 RBHF 26PEvAeIR) TBRDARE NP the art

ax mb@se the @fHouattopedisediha® kB! Sdjastet tabcaraﬁfgnyemueduron
i n sodi unt geroducts wWth a gcg%reduc ne),
raé X

tqqa‘pgaftm%mr?é. SRiFes AL eftENRPreRANCEIrAleD f @R

feahtéeate, and 98¢ edncehteatRAMiIN B bajsteamighes heddddifgly (250 ppm to
2% Li cat| ons may be, for exanple, about 0.001%to

o 0. 015% (wt/wt) based on the unconcentr at ed
sal t enhanci ng ingredient. Alternatively, for

TP NP oRseiRton th OB} oo g Wi Feiah &\ peentraton

Tafesaith nﬂjshpmeéts FaNgirefrad aboutD. 598 ¢ éB@ﬂta%ltvﬂdthNaCI
concentrated formor the 15 c

oncentrate may be
fRRRANIOG 6 PrORHETS HSEat ESaPRpBVRHE 35, KPR SU%ES Rl
tdg@ssﬁg‘s thatl e bgipﬁ)yédi‘realz ltthell anmountt (td iee b@p!i@& sl fdiwaatrqblé? €alad
adj ust e ccordi our OSI uc
S noauSs), BER 7 Eontioiraricoes LS RmIAITOT GPO e Sbout S wthwt)
meﬁédp%t&uawlﬁbrﬁii@ aboR OB tRhbsut 1V85% (VaevtpNRaGR Sally crackers
hl hn%at%?gé)ucgs (ggla%l 2 bgg m)tuguaIF)’l c%%ta?rp g@)gu't 22/ooto about 4%
(wt/wt) NaCl. Cereals usually contain about 0.6 to 3% (wt/wt) NaCl. Products that
need to be reconstituted (dry soups) usually range in the concentration ranges

indicated after reconstitution.

For low sodium products containing even less NaCl than products with reduced
sodium content (353 mg per serving), the amount of the salt enhancing ingredient

may have to be increased.

For food products with added KCI depending on the food product and said
ingredients, the concentration of KCI may be from about 0.1 % or about 0.2 % up to

15



10

15

20

25

30

35

The NaC concentration in comon food products with a
regul ar NaCl concentration varies with nost products

WO 2009/114954 r om about 0.5% to about 5% (wt/wt) Na@/CH2009/000094

Seasoni ng or products used as seasoni ng, such as

kO Choin B3GR St 3PS PPREHRE of Bhel HRpfing 3 how

smimdhe’ZSodiummmdémsa)uon ha‘eeuczedcam rbhedntatiom bf étmut 0.25 % to

SERIL S AT " diaiple et e 45 ahouti! Sy Rty B8 Bseru

ferChost Siaw wdmnnankmws Aaladgmtbaﬁhlm theUNACI coacdramation heagusefully

AR epaHcaSeined AERiktoRs BnRaprmmb g eE 2o bl eyt 25%

N&Tht), cﬁ’rfmdm absuttOhta5% toestbut ©.25% (WeaNThe hintoak dfdhe/salt
FRRFRenc RSty (R Bode it BRI PGS L oI wir depend on

m@ebrmbstratmtcﬁimﬂl nged \aad theesieciia @od ;lsraﬂucnnmﬁudlrhgsthw palticular

ERSHARS BVt DR SoRRemtatiy o b R PPl RS beofor

leeampler aloae @.003%6 fecdbov0.015% @atiat) baged bn ﬁﬂadﬁd:oK&ntrated salt

dependi ng on.t he, f 00 uct and | : 0
ERBS e Bt Bl S aBPP, 28 1caansl i 850 R o 0 0o
dbvtdwt) b8sed &h b Eptay-dricd 2BoACHirafclAap be B63d.CH2009/ 000094
about 1% up to about 1.5% up to about 2% (w/wt), or

hi gher, depending on how nuch the sodium

deecsembnmdmng |hgre|dem\urnegl beAis&Lin wocuneehtrated dormodr taé)out

t 1 for xarrp
28 bl mal B8 Hrrtialsd e e of BOwEREA Ry e sal efdpeing
srafgedientbyadetbbds knlbvmamglee art. Inthis bageh theNabunt to be used has to be
C nc tratlonlmay usefully 5 be reduced for nost
5’3{5’15 ﬁlSqu s, for exanple, about 0.25% (wt/wt) to
about 2.5% (w/wt), or fromabout 0.125%to about

25% W) . e sa nhanci .
TG PEROLT P18 B ENEAIRER! s i shP et Perelent B8 B casily tested
iby giheigaoleptic titratiep dhid technidueds wethkeswn mt the fieldfof K€hsory
use& and the specific food product including the

Faul ar base and flavour. A useful concentration
for nost food applications may be, for 10 exanpl e,
ﬁoutlo. 001% to about 0.015% (wt/wt) based on the

ntrated salt enhancing ingredient.

Alriiess othidrwiseindi€ated epencentages dbratios atgipgnmaowt/@t.002% t o
0.03% (wt/wt) based on a spray-dried 2x concentrate
may be used. The salt enhancing ingredient my be used
iBxamptecbncentrated formor the 15 concentrate nmay be

fgi%r gu%gl _{l%t er(ddrblnyglg afid Pear%teﬁta%n BP eeg(r or spray-dried salt

Various different samples were prepared and are indicated in the table below.

Fresh celery stalks were finely chopped with a food processor. Water was added in a
1:2 ratio to the chopped celery and the slurry was liquified in the food processor.

A part of the liquified celery slurry was separated by distillation into a volatile and a
non-volatile/pot residue fraction.
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i ngredient can be easily tested 20 by an organoleptic
titration. This technique i i.n the

. 1 el vel | know fiel
ot Ragalleh ipteaghefiiguiied sl ahfresh celspy dialifig Rl gofiycrated
| BelegaRAUseB A & LOAGRHRSLIGH of B MSwAEE abll Uelilevsd Sinlisv results.
25 Exanple 1 Enzymatic hydrolysis and fernentation of

celery Various different sanples were prepared and are

| PR @J_if%@l sjnnry;] dsferretsgl@lr Q?Iﬁﬁirﬂfw czl@ﬁ]{, br weih vektileror nehablasile
were finely chopped w a food processor. Water was
o{TeanF ey heaigdiia bPYE prd (hedolisLEIMRIEY. €5 2 /rgmbtigtion of
SEMEéthM@%d'cbﬂiéh?drﬁQe efzynes, veadprepare@ssor . A part of
the liquified celery slurry.was separated by
distillation into a volatile and a 35

ng AMQE@@TMI(@_/mgt residue fraction. 1@ WO 2009/ 114954

PCT/ CH2009/ 000094 I n parallel, instead of liquified
sPi¥memigymer elh1%bl ery, liquified sldtry of dehydrated

ce}dpagyoﬁm?%@j%) a concentration ofg15% i n water,
and achigyed simlar regults. The liguified slurry of
f floAiRalase d df ey & ‘eerag er((}r?%r t heir % atile or
Peylﬂtldhﬁahﬁﬁymeé”' ﬁ?.ﬂ%mtw@cf]&ym%‘r(e:m)at edygw 50C and the
ol | owi ng sa es,_each a i nation O proteol ytic
afid %é}%gﬂg}am e rizyerRe 37\6132%2 pr epapﬁné&%)
Alr;)?@&e&@'ﬁiit'énﬁr{bsé (Plavérprd37iMpm zymeTNMEWEE %9 U 10 c)
Flavorpro 373T"" (0.1 %9 G d) AlcalaseT"" (0.1 % &
Ceram xT"" (0.1 %9 A e) Umam zyneTM (0.1 %9 &
Ygﬁmwﬁﬁugg _rlﬂes?/%zéc&géef&, Dé&lzaﬂi) gaﬁaﬂtaatﬁﬁitpaﬁBOO Beta- .
avor prao . N V&  ut am nase e
{ Blia0rSs BB perapel resmeape T O mrab iauified
Baasyasiirel), 08 BBY ke a8, an activity of 300 Beta-
Viscozyme™ (Novozymes, Bagsvaerd, Denmark) has an activity of 100 Fungal Beta-
Glucanase Units FBG per gram of enzyme; per gram starting material, 0.1 FBG are
used.
Alcalase™ (Novozymes, Bagsvaerd, Denmark) has an activity of 2.4 Anson untis
(AU) per gram of enzyme, per gram starting material, 0.0024 AU are used.
Umamizyme™ (Amano, Nagoya, Japan) has an activity of 70 U (Units by LGG

method, LGG= L-Leucyl-Glycyl-Glycine); per gram starting material, 0.07 U are used.
A Glutaminase, Flavorpro 373™ (Biocatalysts, Cardiff, UK), may be used as a
proteolytic enzyme. Flavorpro 373™ has an activity of 30 Glutaminase Units (GU);

per gram starting material, 0.0075 GU are used.

Alcalase™, Umamizyme™ and Glutaminase (Flavorpro 373™) are proteolytic/

peptidolytic enzymes, while Ceremix™ and Viscozyme™ are carbohydrase enzymes.

Enzymatic hydrolysis was allowed to proceed for 18 to 22 hours at 50°C while stirring
at 150 rpm to form a hydrolysate.
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®rigymatic hydrolysis with G

S7

HAC

Enzymatic hydrolysis with C&A

S8

HACG

Enzymatic hydrolysis with C&A&G

S9

HUV

Enzymatic hydrolysis with V&U

S10

HUVG

Enzymatic hydrolysis with V&U&G

Fermented enzymatically hydrolyzed non-volatile samples

S11 FA Fermentation of enzymatic hydrolysate with A

S12 FU Fermentation of enzymatic hydrolysate with U

S13 FG Fermentation of enzymatic hydrolysate with G

S14 FAC Fermentation of enzymatic hydrolysate with
A&C

S15 FACG Fermentation of enzymatic hydrolysate with
A&C&G

S16 FUV Fermentation of enzymatic hydrolysate with

uav
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Enzymatically hydrolyzed non-volatile sanples S4 HA

WEYNBsE€ hydrolysis with A S5 HU Enzymati ¢ PCT/CH2009/000094

hydrolysis with U S6 HG Enzymatic hydrolysis with G

S HAC Fnzvnmatiec hudrol vei e vwith CRA cQ LINCG
T T U II]UI A A ]U'

Ensyfat | CW\E(FOI ysis with CRelEEntaenqienaymIfichydeplysate with
hydrol ysijs with V&U S10 HUW&VBGzymati ¢ hydrol ysis

wiLtth VV&USG  Fernent ed-enzviati-callv hvdrol-vzed
| | s v T O ITTioTicteroOr vlll_] TOAT T - OCIT | ] II]UI A | ]7_\4\.!

non-vol atil e sanples S11 FA Fernentation of enzymatic
hydrol ysate with A S12 FU Fernentation of enzymatic
t%‘éﬂ@f%éat e wth U S13 FG Fernentati on of enzymatic
lnedeedy\evaluation th G S14 FAC Fernentation of enzymatic
hydrol ysate with A& C S15 FACG Fernentati on of

zymat i c d I h A&C&G S16 FUV E
ISR iR o EXPPREG] (st DOV oToaEeP ks VY IR PLAgisFS
m@ér@tﬁm%ﬂﬁ@@%uc&d godilM GhicémBridtHA{sbainMO48EMEIseRling) at a
g%%rpge %r;%btergl\gcob?erg;@g% p&%%%ﬁﬁg%lyfkse So{rywasv S‘ér%‘c'i \Izvgrnm

qalgR gl aptfberakling. eval uat ed by trai ned fI avorists in a
fat-free reduced sodi um chi cken broth (sodi um 480
ng/ serving) at a sanple or control concentration of

Orh@%%inésaN&’elpaé@méMgaihsm Segntrerd ofi@kampleat(@t-C3)/ €xch of

for tasti nq(
which was cooked under conditions similar to the distillation (100°C and 150 rpm

stirring for 4-5 hours).

The results are shown in the table below.

Table 2: Samples and their sensory evaluation

No. . Tag Sensory evaluation of saltiness

Controls

C1 volatile Immediate saltiness of similar intensity as C2 and C3.
fraction Less intensity and duration than S4-17.

Sample with similar intensity but shorter duration as C2

and C3.
Cc2 non-volatile | Delayed saltiness.
fraction Late saltiness sensation of similar intensity as C1 and

C3. Less intensity and shorter duration than S4-17.

C3 whole Immediate saltiness of longer duration than C1.
celery Similar intensity as C1 and C2.
Less intensity and shorter duration than S4-17.

Enzymatically hydrolyzed non-volatile samples

S4 HA More intensive saltiness with later onset but longer
duration compared to C1-3.
Late saltiness is more intensive than C1-3.

S5 HU More intensive saltiness with later onset but longer

duration compared to C1-3.
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The sanpl es were presented agai nst the 3 controls of

exanple 1 (Cl-C3),
WO HPYns similar to the distillation (100CP&TACH2909/000094
rpm stirring for 4-5 hours).

each of

whi ch was cooked under

15 The results are shown

i he tabhle hel ow able 2: Qn(rpl es 'r-mrl ;J:mi s
evial uation| No. Tag $ddtdftinesalafaeiedntensive Nanitikds
Corgg o' s CLH@T at 1T € | INigrefhthsvesHifiried With PteSdridet Blit longer
intensity as C2 and ¢3. fraction Less intensity and
duration than S4-17. Sigion cpmparesitaiGlad- i ntensity but
shorter duration as Q3 ;ta84kifeds |sqgoféQHteH§il/é‘§Ha|nQ:1 -3.
Dellayed saltiness. frlaction late saltiness sensatiaon
of| &f mi | ar | H¥iCensi t y |dMoreintansive galtiness véthilaterenset hutdenger
shorter duration than §3stbf-comparethiglca-3 medi at e
sal ti ness Ef | onger dquration than ClL. celery Simlar
intensity as Cl and Qatq sajinaspissmgreiptenpie S1eorG kf and sS4,
durgg Tom tUigaced 17- MYH@Hél@éél%e@Ethﬁ'lé@%set but longer
non-vol ati e sanpl es [S4 HA Mdre 1 ntensive saltiness
wifth |ater|onset but |Idyfdien compeedite®icdnpared to
Chrs. Latelsaltiness |iStdRiifidsQieateftehiod shifnebs thah C1-3,
Fﬁ More infgensive salltiness wth |ater onset but
| anger dutation conﬂé?bén@§5C1 3. 19 WD 2009/ 114954
PCT&£HZ009 RP94—Lgt '
oreIMEhES SaltinesS With It Fﬁﬂ%’t ¥t longer
t han” Cl1- 3. HG Nbrqlvntenste 2al 11 ness m?t Fater O
onset but | onger durahH@NmG@HWBﬁﬁuoﬂﬂ -&1-3. Late
sal tiness js nore int el.@ﬁé %’Qtlﬁé%@rk rgaresinteﬁglvélé‘gl‘mﬁ@s%an C1-3
I nt ensi ve saltiness w ater onset but [onger
duration conpared to @ndP5.Late saltiness is nore
intensive than Cl-3 3gn¢ 54 asting and more intensive saltiness than
S7&8.
Very similar saltiness character (onset, intensity,
duration) to S10.
S10 HUVG More intensive saltiness with later onset but longer
duration compared to C1-3.
Late saltiness is more intensive saltiness than C1-3,
S5, and S6.
Longer lasting and more intensive saltiness than
S7&8.
Very similar saltiness character (onset, intensity,
duration) to S9.
Fermented enzymatically hydrolyzed non-volatile samples
S11 HA More intensive saltiness with later onset but longer
duration compared to C1-3 and S4.
S12 HU More intensive saltiness with later onset but longer
duration compared to C1-3 and S5.
S13 HG More intensive saltiness with later onset but longer
duration compared to C1-3 and S6.
S14 FAC More intensive saltiness with later onset but longer
duration compared to C1-3, S4, and S11.
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woe/1i495£ensi ve sal ti ness than Cl-3,
HUV More intensive saltiness with |ater
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15

S8 HACG More intensive saltiness with |ater
duration conpared to Cl-3. Late saltiness is

| onger

onset but

and BB8r/C8%009/000094
onset but

A,

| onger duration conpared to Cl-3. late saltiness is
mpre i ntensive sal ti hMoge NipagivepalinessiarS7 (Wisnigapentation).

| ag6Ng andrA@GEe 1 Nt °Nl%¥é’ﬁt§r1§ivb'sﬁﬁi§§s§\Wlﬂnlate?%et bYi€ [onger
sijm lar saltiness character (onset, intensit

dyration) {to S10. Sipdweties Wléarﬁﬁfcéﬁ§13vén%§ﬂﬂl ness

with | ater| onset but| \epIRfensHElBiihess HanBa (@b feﬂnentatlon)
Cl-3. Late saltiness|is nore intensive saltiness tha

Cl-3, S5, and S6. Lphigikr |r%@'t3itwg°néﬁban?oqtéaﬁ'qnf@r$§ﬂve
sqigypness — S7&B MYRE WtetisE Isaltinesy Wit @kt oﬁﬁétrtﬁﬂoﬁ[;er
(onset, intensity, furation) to S9. Fernented

More inten

i
enzymatical |y hydrol

Ssi ve sal ti

| dwratiomeargearad 19 €1Banpl es S11 HA
1%%33 Wtérﬁ.vb%h%hewmsﬁ sbt{&v/d fRRA&Htation).

dyration clonpared to .

i nt ensi ve jsal ti ness Aﬁtgﬁ‘eﬁtaﬁtaé?rmtéﬁ%@tdﬁbﬁa’l“eﬁ@er

dytsitzon Coﬁlﬂ’@*ﬁeq to Ige‘w?éh@w@%altuﬁés’smIXRarreonset but longer
i ntensi ve jsaltiness ater onset but | onger
duration clonpared to d)lfaBO%ﬁan%edSlQHsAC Mor e

i ntensi ve jsal tiness

duration c
2009/ 11495

onpared to
4 PCT/ CH20

"Mope 'n?én%fve‘é@glﬁ&ssbﬂﬁtan 59 63\070 fermentation).
Jbllgb@emﬂ intrBsity of atl samples except for S16.

sattiness

tham—S7—

O TerffEﬂIaIIOH).

When instead of the non-volatile fraction of fresh celery, samples were made using

enzymatically hydrolyzed or enzymatically hydrolyzed and fermented whole fresh

celery or dehydrated celery, the results were very similar to samples S4-S17.

- While the processes, ingredients and food products have been described above in

connection with certain illustrative embodiments, it is to be understood that other

similar embodiments may be used or modifications and additions may be made to

the described embodiments for performing the same function(s). Further, all

embodiments disclosed are not necessarily in the alternative, as various

embodiments may be combined to provide the desired characteristics. Variations can

be made by one having ordinary skill in the art without departing from the spirit and

scope of the disclosure. Therefore, the processes, ingredients and food products

should not be limited to any single embodiment, but rather construed in breadth and

scope in accordance with the recitation of the attached claims.
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S15 FACG More intensive saltiness with |ater onset but
| onger duration conpared to Cl-3, and S11. More

WO nioensiose sal tiness than S8 (w o fernentati onPCT/CH2009/000094

Simlar intensity, onset and duration to 814. S16 FU/
More intensive saltiness wwth |ater onset but |onger
&3ims; on conpared to C1-3. Mre intensive saltiness

than S9 (wo fermentation). Highest salt intensity of
all sanples. S17 FUVG More intensive saltiness with

Nat er Aokresessdaifornba galt enhaneing ingredienhsampdsing the stgps of

Mor e "{iT)thHﬁihg AnH3LboUResksm/ iapiupd §rdvebrné BlaREmMafirialBhd

Hi ghest” salt intensity of all sanples except for S16. .
When i(idemazng éﬁ‘yf"l?é’sﬁérpf Pwium graxeslpng plrgimaterialRysiybiecting it .
cel er Yo af 8RB rRsticW/afolySRARingSoritor rRGeIBEbIfi¢ Exzymes.

hydr ol yzed or enzymatically hydrol yzed and f.ernented
whol e fresh celery or dehydrated celery, the results

wer e vekYpréddds lohElain® 1 SAENLIR Shetdbrmad salbeMtincmgtifgtedient is
processes, redi ents and food products have been

in
descr i"E?éHV%I%gé heatinde onnection with certain
illustrative enbodinents, it is to be understood that
other _simlar enbodi nents nay be used or )
Sodi f i TORIAreFess Shamuers ofi daves tdg 2vhergindhq ene eryeore proteolytic
descr icheghmesrhrA M Sirde Ehe‘%&ﬁ&&éﬂs}j&inb e ptiRase, peptidase, and
function(s). Further, all 10 enbodi nents di scl osed are
not n@M#ABUREEyY in the alternative, as various
enbodi nents may be conbined to provide the desired
characteristics. Variations can_ be nmade by one havi ng .
& di ndihg PEReass of any ere efrdlains (1118 IWhEEHA NG A P BRfe: Rietedlytic
Spi I tengfifles 86APRLoth Bl@ddﬂk?ﬁdé%%lﬂna-exaﬁﬁftﬁﬁgé Betivithe
processes, ingredients and tood products should not
be limted to any single enbodi nent, but rather

GONSt MyRGrbdbsBlofafl Sneditisis Q6 RSvHdIeiREFD6RRBICAON prbteolytic
the recitation of the attached clains. 2

. 1 WO
2009/ EDZYRES PRITPISDIDYIZY G RseParayon frRm Agpergilys gBgee t o

f or m quARizyRRETHNSAd e h)8ofdised berftiei 28 UOTC td0°EL eps
of ' (i) formng an aqueous slurry of Apium
graveol ens plant material, and 5 (ii) formng a

fsygr OlHeaHrecedt of\Bhy BhEI6RYAMEAE SAlIENEIn RS Rydralysdty is formed by

subjecting.it, . . .

J subje%ting the Apium graveolens plant material to an enzymatic hydrolysis
using one or more carbohydrase enzymes in parallel or subsequent to

enzymatic hydrolysis by the one or more proteolytic enzymes.

7. The process of any one of claims 1 to 6 wherein the hydrolysate is subjected

to fermentation using a Lactobacillus.
8. The process of claim 7 wherein the Lactobacillus microorganism is selected
from the group consisting of L. plantarum, L. casei, L. brevis and L.

helveticus.

9. The salt enhancing ingredient formed by the process of any one of claims 1 to
8.
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to an enzymatic hydrolysis using one or nore
proteolytic enzynes. 2. The process of claiml,

wobmpei4s4 he forned salt enhanci ng ingredi ent PGT/CH2009/000094

i nactivated by heating. 10 3. The process of any one
of clains 1 to 2 wherein the one or nopre proteoly

efzynddiesalt epbpaein@ inoredisnt oheaigy %WB'CE %%?@?P?’i@tegﬁt Ieast 1.5
pr ot eitpfsy RRRVindavgter. and gl utam nase. 15 4. The
process of any one of claims 1 to 3 wherein the one or
nore proteolytic enzynes conprise both endopepti dase

and emﬁ%ltie%ﬁéﬁclﬁtnbk@diéht oPanyldiRe ¥ RS t&f 0 WherdMehe salt
of clains 1 to 4 erein the one or nore proteolytic

enzy mEENERTRY INGEPARNt & sRfREdR% par ati on from

Aspergillus oryzae 20 (Uram zyneTM and the hydrolysis

is performed at 40C to 60C. 6. The process of any one

of2- cI 4} favor C?'BPBS'W{bfPéfQ?dtHﬁ%dWOUPRj%'Béh? salt %mh?@emsy

subj eGhdragiehtst af ioABBERIRPY BE1 MddHe dfeHh6Yeifabd fiRddaRxcipient.
enzymatic hydrolysis using one or nore carbohydrase
enzynes in parallel or subsequent to 25 enzymatic

hysdr ol ke flaveycdrisbsition daaarmﬁz mee&s&wiewoheerﬂmmmsthe%au
The process of

a rein
hydr ol8p8ap@ng E‘gﬁi’g?’éé‘f ela'm 9&? G @?%énpe?t% 6’!4"'6% Pﬁ%fdam the

Lact ohmebhdentrated®alt - enhbfcify MgRerenef claim 7 wherein
the Lactobacillus mcroorganismis selected fromthe

group consisting of L. plantarum L. casei, L. brevis

afad LA fol38lpY&duce 8Smprisinglthe séﬁilehhaﬂ&h\@ﬂﬁgr@glehf&raﬁﬁloﬂﬁtof claims
formed by the process of any one of clains 1 to

22 WO9Jdd; 114954 PCT/ CH2009/ 000094 10. The sal t
enhancing i ngredient of claim9 whi ch I's concent rat ed

at least 1.5 tinmes by renoving wate 11. The sa
ethandiNgdorh Bl clam 14nyessid ther C%‘P%”tﬁ?émg of H‘eﬁ?“ enhancmg

wher eijpgrbdientstldny one @ BRI 9 1 Ni@oesb 1800 0.615% (wt/wt) based on
spray-dried. 12. A flavor conp05|t|on for food

pr odué?%”%‘&?ﬁ?'i‘té?tﬁ%S?'ﬁ@"'&%‘:tngé’?ﬂﬁ%ﬁ*iﬁﬁ‘ ng ingredient of
any one of clains 9 to 11 and one or nore food grade -

iher oiTRe AR EHKEH ! AR PBR oLl ai1e which  a reafcad orfow

sodium food product.

17. The food product of claim 16 wherein the sodium chioride concentration is
0.15% (wt/wt) to 3% (wi/wt).

18. The food product of claim 16 wherein the sodium chloride concentration is
0.15% (wt/wt) to 1.5% (wt/wt).

19. The reduced or low sodium food product according to any one of claims 16 to
18 additionally comprising KCI, optionally comprising KCI in a concentration
of 0.1% to 2% (wt/wt) KCI.

20. A method of providing a food product enhanced in saltiness wherein the salt

enhancing ingredient as defined in any one of claims 9 to 11 is admixed to a
food product.
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enhancing ingredient of claim9 is 0.02%to 0.3%
(wt/wt) based on the unconcentrated salt enhancing

wo ngoadioent . 14. A food product conprising thePGELCH2009/000094
enhanci ng ingredient of any one of clains 15 9 to 11.

15. The food product _of claim 14 wherein t
Ancenthedpethad gf claime2Qwhereiyha feqdRyodyct gsr%tﬁd@ﬁ%d o lowppdium

one Offoéd priodEctptiOnaky cbﬁtaﬂnrg;QQCP/‘bbﬁanIl)O&&%r@Md KEDin a

based on the unconcentr at enhanci ng

i ngr edicBRENTaiEN 980.1%re X% M/ Bilict of any one of
claims 14 to 15 which is a reduced or |ow sodium food
product. 17. The food product of claim 16 wherein the
sodi um chl ori de concentration is 25 0.15% (wm/w) to
3% (Wm/wt). 18. The food product of claim 16 wherein
the sodi umchloride concentration is 0.15% (w/wt) to
1.5% (wm/wt). 30 19. The reduced or | ow sodi um food
product according to any one of clains 16 to 18
additionally conprising KCl, optionally conprising KCI
in a concentration of 0.1 %to 2% (w/w) KCI. 20. A
nmet hod of providing a food product enhanced in
saltiness wherein the salt 35 enhancing ingredient as
defined in any one of clains 9 to 11 is adnm xed to a
food product. 23 WD 2009/ 114954 PCT/ CH2009/ 000094 21
The nmet hod of claim 20 wherein the food product is a
reduced or | ow sodium food product optionally

contai ning KCl, optionally conprising KCl in a
concentration of 0.1 %to 2% (w/w) KC. 24
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