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fermentation process to formsaid ingredient which
enhances saltiness in food [?_roducts in_particular in
food products with a TERMENTERINGRERBNTUM content, to

i nprove their taste. BACKGROUND A hi gh anount of
sodium.intake is considered to be detrinental

heal t h Ta¥sds erspeisignal Anpdisation dorratentpyrsuant tg ?15ela S §1Ha®)
anount of sodi um chl oride (NaCI) in food products,

wi t hout reducing the desired sal taste at the sane
tinme. The salty taste islEEING dﬂ-@nt to the

p%&%s‘é@qs glnGVél lgrédieMidithe fiAeRtatidn b@ce@ﬁ@%ﬂnﬂéélﬁ mgredlent
for savory fo products. There exists a need in

f e ¢fd1§§t3¢~°ysq1f@e}§f5 #uioge prosyeiedindiarticutan it fogdl wéﬁi’é’étstvwﬁ‘ alow or

S%&%e&%%Hlﬁnpéonft&fMO%BQVSerlr&Qstéhat NaCl can be
reduced. Further, there is a need to provide

i ngredi ents that enhance the umam taste of food
products, especially savogagktGgesunm oducts. Potassium
Chloride (KCl) is used to replace other salts,
particularly NaCl. If KCl is used at the desired

C‘mﬁlﬁﬂtaﬁ%hhpéf%oﬁﬂn{ REHKE Ss EdiRiduRLd to(b@rﬂéﬂ'ﬁﬁérﬂbll t6healfnand

undeSirable bitter and rretalllctastels BP{

+ Hosretoratheca 1 the desietta redsedhoABOWR BpoTUPENEEpS (§al in food

f 'Hﬂgd&tso mﬂé{ﬁtre&Mgbﬂhé dabired daity %ﬁf@ﬁﬂﬁe tsbmei‘ziiﬂd thé%ﬁhetaste is
can artly. or etely rep

smepfrlr@pﬁgw? the pefgaiv O@V&ééwt%%g‘P q gt eb?ﬂeﬁ@ﬂy fat savory food
Prpsfires. based on fernentation of hydrolyzed pea

protein described herein below, an ingredient can be

formed that has an enhancing effect on the perception

OfTh%?é Enisth aTeRd lifthedesk mHQ&HQb%rO\Rﬁ |ﬁ@r@HI%dtsﬂthdémfaace the salty
based on protein rich botanical '1__al S

P16 9y 90l PEIcRrRVASK NGB By et Farter dhereys & need to
ParévideingfedidPthat éhHanestfeymatitaytd %ﬂfooﬁ'plﬂédﬂ%ts, gspecially

savoury food products.

Potassium Chloride (KCl) is used to replace other salts, particularly NaCl. If KCl is
used at the desired concentrations to reduce the NaCl concentration, an undesirable
bitter and metallic taste is perceived by the consumer. It would therefore be of
interest to find a product that is able to enhance the salty taste of NaCl so KCl can be’

partly or completely replaced.

Surprisingly, it has now been found that by the process based on fermentation of
hydrolyzed pea protein described herein below, an ingredient can be formed that has
an enhancing effect on the perception of salty taste in food products.

Fermented products based on protein rich botanical materials which are hydrolyzed
are known to have an umami taste. In particular, protein from soy and wheat gluten is
used to form ingredients having an umami taste. To form such ingredients, materials
with a high content of glutamic acid are chosen, which is a very important factor for
umami taste. Wheat gluten has a glutamic acid content of 34%, soy protein has a
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factor for umam taste. Weat gluten has a glutamc

acid content of 34% soy protein has aglutamc acid
C@llt@rﬁtc aid dtent 5620% AT remch iarsithitar effeEte one would chooseda material
choose a nmater| i
coneater ongaitreRle B beny ot HitfEsethefllBhe Skhdhn to have
sa daltemhancnggffedtf ect . SUM\/ARY Provided is a process

of formng a salt enhancing ingredient, wherein a) pea
protein is hydrolyzed, and b) the hydrolyzed or partly
hydrol yzed pea protein is subjected to fernentation

with a Lactobacillus speci SUMMAR tenperature suitable

for the species at a starting pH of at |east 6 or

hi gher and |ncubat ed until a pH of | oner
r Fapvided isprRIOPYRSPT IYMNGR %%b"é’@‘aﬁg'“ﬂ é’}gé"r‘cﬁe'?}e‘%?f%‘ed

v%%saarataﬁ o2 Bd  Step ) is an enzymatic

dr ol ySI S er ormed wth an engéms or

Db i SRR RO Y38 PR REE 5 BRI Rfggnentation with 2

aqlakbMbhyjidd specle8 @Sﬁé}ﬁb{irﬁtuwsdlﬂmeﬂof 9e sbbaeeﬁtzé' Sfarting pH of at
Provided is a process as herein descrl bed aﬂ@rgl n the

engashB ophighar a@q ipAuhated v RELRI P P11geehisye
(umam zyme(tm) and the hydrolysis is perforned at
400C to 60C. Provided is a process as herein described
WPreoEted biwprbyéksaisy&iren idesqibetl svhessin U'ieel'fyidtmyslig/inlsyep a)is an

addi n f P j LSyt ;
e{)\@é Lé{ﬁ&i[s% ﬁg'lfqoescr Ild\gﬁm c?% Vﬁ]n%ﬂng ore ﬁ%pb&t@n having both

sqalr@ielnesle andpeptidase adtiviy eba m@arﬁg%ﬂwmp'@rf@rcthﬁ Gpzyme.

aci d, Iactlc aci d, phosphoric acid, and citric acid.

PrF‘?Wi asprﬁcé%rs%Q'%?elﬁﬁeHﬁ?b@H Wh@ﬁe‘iﬁ fHet@QgﬁE gj"r@ddﬁaﬂohﬁs from
hydro yS| S tenperature '{ﬁ)@@r om 500C to 70 rovid

i Aspegilys osagdumamizymeded apdithraydiplysia isParieemed at 40°C to 60°C.
hydrolysis is performed by a conbination of an aC|d
and an enzynme or enzyne preparation havi ng bot

priseddetisa RIAEESSasthenRia desgribpd wherelp the 'tvérﬁbéﬁl%'ﬁ ipegormed
SUhbARlafly bPhddiRg aS0EKERt &ho@i ey BBIAPT epar ati on.

Provided is a process as herein described wherein the acid is selected from the

group consisting of hydrochloric acid, lactic acid, phosphoric acid, and citric acid.

Provided is a process as herein described wherein the hydrolysis temperature is from
50°C to 70°C.

Provided is a process as herein described wherein the hydrolysis is performed by a
combination of an acid and an enzyme or enzyme preparation having both
proteinase and peptidase activity at a temperature suitable for the enzyme or enzyme

preparation.

Provided is a process as herein described wherein the Lactobacillus species is

selected from one or more of L. plantarum, L. casei, L. brevis and L. helveticus.
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hel veticus. Provided is a a salt enhancing ingredient
formed by a process as herein described. Provided is

t MoRd&dista £ 508 angingMgredlemTomasl byes pioBesteschdrbidciescribed.
which is concentrated at least 1.5 tines by renoving

water. Provided is the a salt enhancing ingredient as
herrevidedliztioe alsall emhmom'gingr‘eéieat asdhereio eacriiedgvhich is concentrated

i ngr edl ﬂatas{fs m Fn%gm Dapyi ded is a flavor
or

conp05| Ion rodu ts conprising the a salt
enhanci ng |ngred|ent as herei n described. Provided is

t ol b@a/erth&%e@éhﬁé&m@ﬁ a.em &% esiadebErbeahicrbin thd@ salt
concentration of the a sa qsJwanm ng i ngredient as

her ei n%@é'&‘?‘“%@@rqdéer@'s(ﬁm/ﬂ%” 3% (wt/wt) based on a
spray-dried 2x concentrate. Provided is a food product

ri,sin he | &

YIF%Ct gafhv&?@@ogﬂgo%@ﬁ%?& gg)dh?tg §C ﬁ&hg%%gélgéﬁhancmg
descr i limgredibntas ereihalesonihednt rati on of the a salt
enhanci ng i ngredient as herein described is 0.002%to
0. OS%(Wt/wt%I based on a spray-dried 2x concentrate
PrRsovidediisithe fiavor comaoptiearherald dessried VH@é%'FH“Ef’eBO’WﬁNE"I’W" of

is a repelgadt %hér{&iﬁgs'ﬁgheuiéhf 0KkkrainAdueribeds 0\029e 0.3% (wiiwt)
t he foq@ﬁgroduct as n de cri bed wherein the

sodi um %PP&eSpé%Ynﬁré‘?ﬁ{ﬁ%‘a‘N"Bﬁn fae-0. 15% (wt/wt) to 3%
(wt/wt). Provided is the food product as herein

N i . . Logi .

o FIEYBRER A58 oty b orait g e displ L ioRgicbeh Afhe i

or | owdesdihes f ood product as herein described
additionally conprising KCl, for exarrpl ein a

concentration of 0.1%to 2% KCl
ofPTRYiekA titheyfopdimsedichas hgwein %%%ﬁ%\*?ﬁ?@ﬂh?f ﬁa p?mrgg\ﬁr 6K of the 2
wher ei rsaltRAhanciey ingesalliemnas hereindpsedbeanis 0a92Petoed. 03% (wt/wt)
descri hed i s _adm xeg Cf%‘ “&%ﬂrﬁé oduct.Provided is the
met hod 225e$ 8P & S Yl FWREISTn the food product is
a reduced or

Provided is the food product as herein described which is a reduced or low sodium

food product.

Provided is the food product as herein described wherein the sodium chloride
concentration is 0.15% (wt/wt) to 3% (wt/wt).

Provided is the food product as herein described wherein the sodium chloride
concentration is 0.15% (wt/wt) to 1.5% (wt/wt).

Provided is the reduced or low sodium food product as herein described additionally

comprising KCI, for example in a concentration of 0.1% to 2% KCI.

Provided is a method of providing a food product enhanced in saltiness wherein the a
salt enhancing ingredient as herein described is admixed to a food product.



| ow sodi um food product optionally containing KO,
optionally in a concentration of 0.1%to 2% KCI .
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herein refers to the round seeds of the | egum nous
pl ant Pisum sativumand its cultivars, havin

|
grRseviderbigshe Biethadrasrhprein deaeribsdavheeain the faad BRoGHICIgE Répduced or
S q&ﬁ §08¥Hn fB6d brRLENok éﬁ’ﬁﬁ%ﬁtaldﬂ{fkcpﬁpﬁmw o/ €shcedtr&tion of

al so call ed peas, these however are explicitly
exXt1%ded% KEL ernatlvely, i nstead of pea seeds, pea
sprouts nmay be used. The pea protein for use in

net hods provided herein can be in any suitable form
for exanple in formof pea seeds or sprouts (including
whol e or ground up seeds and whole or cut sprouts), or

as a protein isolate f at ur al
mat erial containing pﬁgﬂgllﬁfﬁﬁﬁ%g? optionally
add|t| onal i ngredi ents Pea protein has a

arat i veI | ow

T3 ol e prn rer e CremyaPe oat S e T8 hinous
hﬂtf]r?g%mds@twmt drenitsf cuitivars; bavitig toPg lgaeﬁgqiudsmbhtaming the edible
A ki P eRE SR e BBSF DR PR it avo

hyedned pédss tHese mawémérrmel egplicitiyeixtloded. Witematively yissteachofcpea
ferméntatlon %perforrredln parallel. If acid
PP PRSP %g‘ééﬂ €[U58%obaci | | us shoul d be added

after neutrallsatlon of the acid to about pH 6 to 7,
dependi ng on the parti cular strain used. If the pHis
belthevpea, proteat fobass inlnethgpdssproidedrheiein cagrinin aey guitdbdeiogm, for
a I

réq(tag'nian\éalb é%rnﬂgftpesaqefebg blegk%rhgts r@@lﬁdlw Wh9|ey§r%trblﬂ'gi ISH séé%@ and
suvhqle:precmt sammtor@s agRrpigin Ié@lat@yfr%n 99% iohany B?FUE?T‘ material

eNBKIERdisd p Ko%r?fr@in%%ean%%n@%?'a@aﬁ@nﬁ% jrisdiéts. Pétlprotein has a

acid. For exanple, if ri c ac d, it
o RRrANRY Ao DA AERAEN AR P '%%b%{'f ?(ﬂsngf on

m xture of 5.5M Oher acids can be used in an anpunt
t orH@i pea p”rot%irms Iiwt hp&ﬂo@ze&oﬁpbédwnlmolwem arel then tersieated with

:C%gpglaglg ﬁgtgF%%% E&J%%egﬁ e p o?rtnle r?:bnsecute veﬁy nna’
hydrolysation/fermentation vessel. If the hydrolysis is performed enzymatically,
hydrolysis and fermentation can be performed in parallel. If acid hydrolysis is used,
Lactobacillus should be added after neutralisation of the acid to about pH 6 to 7,
depending on the particular strain used. If the pH is below 6, Lactobacillus plantarum

will grow very slowly and usually not sufficiently.

The hydrolysation of pea protein can be performed enzymatically or by adding a

sufficient amount of acid, or by a combination of enzyme(s) (proteinase and

peptidase activity) and acid. For example, if hydrochloric acid is used, it is used in an

end concentration in the hydrolysation mixture of 5.5M. Other acids can be used in
_an amount to give a similar pH as 5.5M hydrochloric acid does accordingly.

For enzymatic hydrolysation, an enzyme or enzyme preparation containing more
than one enzyme and having both proteinase and peptidase activity is used at a

suitable temperature for the one or more enzyme. A suitable temperature will be



than one enzyme and having both proteinase and
peptidase activity is used at a suitable tenperature
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wi || bechosen according to the tenperature

re rements of the enzynes, for | e,

rso ARG fa 1 TeDPaS FRaURRP AR OF e ST ¥esHBLPamPl,
40QfarhRyRBEDULil 8818fate 1eigeraired FomBLBUBL0 T t@muts&m Hith an
useful enzyne is_a prot mﬁ%yen aration

e XERIEIEN ARV e Ay S
B:eg?g’fp'l’é brﬁﬁﬁnz?ﬁi@'ﬁmhn%ﬂ@ lElgﬁ’P 8. Ptot@a%é}m‘éﬁaratlons contam two types
I nases, Wwhic ro protejn
pelerases dieispetey which B pratains tofm, ) redlis. and
f r Quptibi&gest ®hich ralbagnataine acis ®osi the tétﬁﬁheﬂi epdls 8fsoteins and
Umam zyme(tm origj nates | us or%zae

f
| SPeRLigss. Umaziigyme. Ersnaies W"E‘y‘\SP&Sﬁ'g%H%ﬁ%é“ BapninEndo & Exo
shgusligl. be food-grade. The ampunt or units of the

R aagres osshP A BE FkcaspoR) TBPErAohOR Ui SHine syt needed

o; arg Fﬂ*"%@‘ t@%‘hg?@%uﬁ][élénhéctggptdﬁﬂ gﬁ:;% ﬁé\]fdl@blmg bitter tdtes. The
shou e aratio o 0 of e
( CAmoYnY °éewmesde@&29ﬁ8"3&aw% gt protelp a'&g@é&? %R"Zﬂr‘ﬁ?e a Patio of
f7 80 a@m 20 df &Qy?’ﬂ% p{eérs]tawm 5 (}6 Bfﬁgﬁs :@nﬁWfﬁrmmﬁ%mﬁ)‘ pbaagrotein),
n e aci ro t
ot In B0 RGPS A e s o pFn) ™
hydrochl ori c aC|d l actic aC|d phosphori c acid, and
citric aC|d The [ er forne t
S Pt hysrabaaian 8uds By peah iRl I edeBlsoens g more of
h%?ochgﬁclael?dotd&ﬁé S@Ht;ﬂfo@ﬂidricfaclcﬁ aAd emiﬂhd’tﬁl'ﬂherhydfolysatlon is
aci d rolysis and enz ) ' R
o aRsgfored gt (SR, e RRLPRIE AP iouh B focabout 70°C.
choien SO tgat they are conpati bl e. The rel evant data
is known and . readily av e for e nunb 0 .
or SRR UE et Fenedrablidionl o varfels RrCeriy G p&rgyss.
| Sthig dt%§§ SAdi, :e{\kyfn@LﬁH bratﬁtv\ehmpéra:ardmed &g be abosensvethét they are
noun a IS e en neutralisi t id.
TroriRagble, Tig bt dala s KA 414 readly Vi, B2 alilof gumoer o
s aproteirde afd pepidtisetenziés.t he reduction potential may
be slightly limted. Mre inportantly, the contam nant

3-chl oropropane-1 , 2-diol (3-MCPD) and ot her nonoand
dl Ths:éth@hmblwermé posmlayrbmaratssa disadvianatabe asecsmatharsdunt of salt

|s agge(?ci1 when neutr Lflsmg ?he acid. The resulting salt enhancer will still be useful for
salt reduced products but the reduction potential may be slightly limited. More
importantly, the contaminant 3-chloropropane-1,2-diol (3-MCPD) and other mono-
and di- chloropropanol contaminants may be formed, which has been in discussion
for potential adverse health effect, so consumers tend to avoid products containing or

potentially containing 3-MCPD.

The seed culture/overnight culture for the following fermentation may be prepared by
methods well-known in the art. It may be grown overnight, for example 12 hours, at
the appropriate temperature for the microorganism. 37°C is a suitable temperature
for L. plantarum. Any suitable medium may be selected, for example MRS broth
(Difco, United States of America).
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followi ng fernentati on may be prepared by nethods

well -known in the art. It na
T EreTRtiaB L astobarls B S1aso oG The AP HESH Brofeys os
t h@rnf@nfdti%ﬁ 8RR lahBladding al sufftiehtiidlamk of b8 W@rﬁ@hM&d’ cﬁjlture ata

pgﬁﬁ%gthaarggﬁmgf @g%e Irkggrkglg%egl-léa%ﬂ é%rraentatlon is aIIowed to
ApRédeeduntiiltRe bﬂrr{a%mévaérbeltb 4 1645t bRIG. S bARWet, Usr éxample pH 5.5 to

started t he hydr ol d t f tati
ko SR B AR e
SQ:ﬁQs&thbtdéE@mﬂfodétefthb ﬁ'fcrlazérglaﬁﬁr?t tJ@eertehipsm.Ire résges for

a . Ferne ion is a
o GElpbac  APR I PRECHRT b e Bt ertexpigler oy 40°6 tgo°C.

| iRt 30°C0to @X@%rﬁ 3Bltb 20, iwithiir obtiluniniroQhd B6Gaid 38°C. At a low
t akes about to 12 hours. The fermentation

t é‘ﬁ‘ﬁ@‘?@f‘{ﬁ the %romgng &eé@/&m tempgrature the microorganism will

Mpel@rggani sm Useful tenperature ranges for
Lactobacilli and in particular L. plantarumincl ude,
for exanple, from2Q0C to 400C, from 30C to 400C, from
33 abbdbifius mﬁtbrmlsqmbu wnemsnmdn tswever, dier LAttodadilus

tenperature t r rate will
{ SRBGPATSY @Sre THeB B GRS R 791 e DY 2yl L Helticus may
Ladoeagddridius pl antarumis used for fernentation,

however, other Lactobacillus species may al so be
useful, for exanple, L. casei, L. brevis and L

?@lfté?férﬁal@ﬁtaﬂ&y (cHcE @ 1@ ﬁHﬁefédche?fthe ferfnentaion Bidtiols pasteurized at
once ow eache the fernmentation broth is
pé’gt%d?ri @éﬁ'"ﬁ?séﬁﬁﬁcﬁ"(ﬂ‘e @f%!?fﬂ‘?fﬂﬁ’f‘%@s ?Bé PRV at e

m croorgani sms and enzymes. Afterwards, the

past euri zed fernentation th fi ed to

P STy ne RAGETHsa e Ao O ke USHELR TP hugiany larger
f Qiartfzﬂe%@idanbyb@umhaétbamr &xamhplel by gvdpairationgineludfngrboiling at

e 0 QQC. The salt enhancer may be used as
3%’ t?nllzcglnio/rated form Aternatively, the

concent r at ed sal t enhancer may be used as a paste or

pQﬁ\\% salt enha cer ac)l/rbe useQ as such or in concentrated form. Alternatively, the
concentrated salt enhancer may be used as a paste or powder or spray-dried by
methods well known in the art. For the spray-dried salt enhancer, well known carriers

and anti-caking agents may be added.

The final form of the salt enhancer 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 enhancer can be used without further processing in its liquid
form. For dry applications such as crackers, the spray-dried concentrated salt

enhancer can be used.

The salt enhancer may be directly added to food products, or be provided as part of a

flavour composition for flavouring food products.
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enhancer nmay be chosen according to nmethods well known
in the art and will depend on the ?articular f oo

. d
af enbaneing is meanttheeffest pharisgredisnt ag amgrtisulas four pptg in food

S &l HictEi8 Ré\Hehoreromune 8@ ttrdhgdroshhdnded)ne its Rists btsiisPas
I d f cations such as

inits liquid form For dry appli

cranelyeed by iTpiBed pRES/ist PeRStl/s e Bt Pele cANer M RRTING feed
CaR3npfisiHg @F ingrE&iefttlith SHHARBIAG Bffé@ Yo e fobd Rithout addéeeenhancing
to food products, or be provided as part of a flavour

cdmgsedptt on for flavouring food products.By enhancing
Is meant the effect of an ingredient on a particul ar

flavour note in food which is found nor ronounce .

( Sthedpgeiood drorkict isgiser in @ Pgoaéé%w'nwérr@%awmguc? taken into
anRd ek iRduding FeRId beRIsdds] Rltfaceaficalsd AntEddrialicaps prodids
when conparing food conprising an ingredient with

eNMAYHRhHOoEtERSh- t 0 the food without added enhanci ng

ingredient. The term food product is used in a broad

meani ng to include anly groduc_t taken into the
2 L

nout h. .
i rfrod dFeryiciadBelude eERLRRAICS (E? REASHES BA BiRguerieso tapioca
C HrEdUMLIHES Brodlsts UskkeBs pridlibts VEisduit predutts) pastracprdducts, bread
i nclude cereal products, rice products, pasta
o rRURANSESs CORTBGIORETY, ProgyAts lessRTbRagNds. alins, Chrdaaares,
balkBEolsteB! 664 Bbhey PrioBGats traacr(Picd its, P8ast pyoductysalt and spice
bread products, confectlonerx roduct s, gessert .
prRGRAHEIS: Sa YRR BTodURB BTl TRRuGtH HITHORE BIOOUCtE AU gy dimens).
g r&gééa%ﬁéd g)bﬂf,%ﬂoﬁed)frﬂimdegﬁtﬁb%t prﬁdtfdﬂsl, gﬁé?at afdhieatpducts,
| roducts, savory praoducts, nustar roducts, .
T A QBRI TR, B (DR T RUES <GP et ik and dairy
Equfhhctsq gﬁé’?@ ﬁrbdﬂcits‘}, b@ﬂf’r a\tﬂgﬁi/ttéb%lﬁ)tsp{ut?mﬂet_;ts,lﬁlﬁm substitute
roducts, neat anal ogues/substitutes, jell.ies .
§ daacts, 3pY PEEES edilg Gl Hos L POAUGS, oS biEpy Gpvetages, juices,
prf@ﬁtj&i%:ést, vé@zﬁé@ jl{)ééy,j E@Fi&xtrb%t‘s{pﬁ?nt?ﬂﬁa&wgmﬁt extracts, condiments,
substitute products, mi substitute products, so
o MSAEs icals cqelptins, ablets, iR7eRaes. Aasy e LSRR KK N Tups. and

beysaibaicns fhetsofs, fruit juices, vegetabl e juices,
food extracts, plant extracts, neat extracts,
condi nment s,

Of particular interest are food products traditionally high in sodium salt with a reduced
sodium salt concentration, including condiments and sauces (cold, warm, instant,
preserved, sate, tomato, BBQ Sauce, Ketchup, mayonnaise and analogues,
bechamel), gravy, chutney, salad dressings (shelf stable, refrigerated), batter mixes,
vinegar, pizza, pasta, instant noodles, french fries, croutons, salty snacks (potato
chips, crisps, nuts, tortilla-tostada, pretzels, cheese snacks, corn snacks, potato-
snacks, ready-to-eat popcorn, microwaveable popcorn, caramel corn, pork rinds,
nuts), crackers (Saltines, ‘Ritz’ type), "sandwich-type" cracker snacks, breakfast
cereals, cheeses and cheese products including cheese analogues (reduced sodium
cheese, pasteurized processed cheese (food, snacks & spreads), savoury spreads,
cold pack cheese products, cheese 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-



nutraceuticals, gelatins, tablets, |ozenges, drops,
emul sions, elixirs, syrups, and conbi nations thereof.
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high in sodiumsalt wth a reduced sodi um salt
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S St e B e B S BEE G55 saces,
p‘ﬂbg@ﬁ @ntrtiz'ésC fr@i@V@Eﬁér@ fft%@ﬁ ;héﬁd -herentrebs, &by packaged dinners
rinds, nuts crackers i nes, '

" SBRNCBHE Pgﬁfé B slmoers-sainest oy sy s ¥R Rbigs, o dinners-
C RABSASatR IBbupS AR Delh Affefdrt farme linullidigy cdnalessecanett mydgso
(reduced sodjum éheei ast eurized pr ocesdc, se
{F5045; Tenets 00 Gnd oot Procesl 7t B RGAed B pa foods.
cheeze producLs cgeese sauce products), neats, aspic,
cured neats m, ba h kf ast
o ol Do e B OR5A BRI B 100,

t IXBAPIZEBLBINS, legeodiutn %ﬁ@%@aréﬂlgfo@ﬁlpcmmt (for example
seasoni n conp03|t|ons

cofRsEed pRAidm] profuds w&h 'gégot duﬂlgﬁ: %ZB@IQ i g%a%uml’ products with a
S HORS peRIBCtBR) th@béleémtncumbyme eapityed asdollvages abéfel

juices includin ice, Lui
, Sobeaiebog 1 ot L PuatonSis B ol i 5 0B i g o
prbé@@@ sed §°pﬁé§lddi'd igd'BX dofCerftrate) afom’p%re Pemmpk 1hetdie belowm jhe salt
ar, canne crea |nst
aacer maye{ispd da o f\&e?tm %@bf %%faaq?@f'fﬁ?‘ E?r"?%we""ate
caﬁmet Bbbfdrmuleatedum@ea paswambwder bg ntbthddssknowanmmé art. In this case
eta es
dltﬁ

7o BT EA nAELTS e BT BRI Pk giositons such s
digpites ard ofsanor coRcertested; fordsxgmplena ¢seatentnatat andthy

I L D g
ready-toserve, ranmen, dry, and bouillon, processed and
ATl A 8%t VT 0B o vres
1G@thmodt prodexasmahging froin00. 5%%p SPeNaCk Seasonindarpraducts used as
Cogggcgnair%,%u&?gg cr%u%g\lél c:stau és? or &3 gmre33|ngs that are employed in a small
amount (to be applied to e.g. salad or noodles), have a concentration of for example
from 2% to 5% NaCl. Soups usually contain 0.6% to 1.25% NaCl. Salty crackers and
meat products (salami, ham, bacon) usually contain 2% to 4% NaCl. Cereals usually
contain 0.6 to 3% 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 enhancer 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 0.2 % up to 1%, up



"reduced sodi unf products with 25% reduction, or
“"l'ight in sodium products with a 50% reduction), the

woalosignbancer may be enpl oyed as fol |l ows: a usef/gH2008/000148
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Cereal s usually contain 0.6 to 3% NaCl. Products that
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t he concentration ranges indicated afte

r OEgAneleptigtiration. Eois teRiays ds WeH Br%uett%e field ensprngnalysis.
even | ess NaCl than products with reduced sodi um
content (353 ng per serving), the amount of the salt
enhancer may have to be increased. For food products
wi th added KCI depending on the food product and said
ingredients, the concentration of KCI may be from
about 0.1 %or 0.2 %up to 1% upto 1.5% up to 2% or
hi gher, dependi ng on how nuch the sodi um concentrati on
is reduced. A KCI concentration of 0.25 %to 1.5% for
exanple 0.5%to 1.5% KCl will be useful for nost |ow
sodi um products. A range to which the NaCl
concentration may usefully be reduced for nost
applications is, for exanple, 0.25%to 2.5% or from
0.125%to 1.25% The amobunt of the salt enhancer to be
added to the food



product as an ingredient will depend on the
concentration of KCI used, and the specific food
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Generally, if a spraydried 2x concentrate of the salt
enhancer is used, 0.002%to 0.03% of said concentrate
i FX@mpleSduct (based on product weight) may be used.
The salt enhancer may be used in un-concentrated form
or the concentrate may be fornul at ed |%a paste or
pdiRiss Atpenysedldiepted Pescantadss Rsmeen By Wit hods known
in the art. In this case, the anount to be used has to
be adj usted accordingly. The appropriate concentration
of the salt enhancer can be easily tested by an

ormg@&pti c titration. This technique is well known
in_the |eldsensor anal ysi s. an”pl.s Unl es

288 ng

Exanpl e 1l Product| on of the pea base note by

fernmentation V\ftt h Lactobacillus plantarum

sxagdpyemighbguityre medium: v i ym1  Soy pept one ( DW
| rggyrpeptdneBMV ﬂérﬁﬁ@@lal bhlcag&AlL USAQ Yeast ext1oagt

S t Fl | A) 5 t
(S el iseesaurpiia Pastevaie M) o © 789" %
Pqiék&@&é)(ﬁct&nwoduiimeedﬁed PA&NEAUSARI r Lawn, NJ 2otgsA) 1

Sodi ym A t t Fal NY, USA)
it 80 Pimes gt g, Far 4B A8 Usm, Nsay 0! 276
DNWmmt A@et&ép(ri]\ﬁédét (lfag(w,au&w, IUBA)S, I\/[F) | lUSA) 05 @gSA)

otassi u 0 e | aC ra rFrall s,

! Nagaegiug %n%' ?%r??ﬁte&‘ﬁ%j\ﬁgr Q%’g n isolate N\61
(1 gg&@égége(smlfaté\W@xﬂa spnmawo%SApl(Jghby,( Ar?hal oocgﬁgx) )

Qdl no apan
6%9 2B, @PFM H{ii'a?ﬁ]ta'gﬁﬂ{ 'éy'pg Ug}} ain LPR®1 7 3

Hydrolysate mixture:
Pea protein isolate (Propulse®, Norben company, Willoughby, Ohio, USA) 183 g

Sodium chloride 19
Umamizyme™ (Amano, Japan) 69
Lactobacillus plantarum culture, strain LP14917 39
Water

add 1000g

A seed culture is prepared by incubating L. plantarum, ATCC 14917 for 12 hours,

37°C in the seed culture medium as indicated above.

A fermentation broth is formed as follows:

Water, salt, and pea protein isolate are mixed well in a fermentation vessel, the initial
pH is noted (usually about 6.3) , and the mixture is subjected to agitation at ~150
rom, heated, and subjected to 121°C for 60 minutes. The sterilised mixture is cooled
to 55°C, and umamizyme™ is added (6 g umamizyme™ dissolved in a small amount
of the water and filter-sterilized using a 0.45 microns filter). The mixture with
umamizyme™ is left to hydrolyse for 24 hours at 55°C and 150 rpm.

10



Water add 1000 g A seed culture is prepared by
i ncubating L. plantarum ATCC 14917 for 12 hours, 37CC
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fernentation broth is fornmed as foIIows Water, salt,
and pea protein isolate are
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P cATEanaten T SompmyTata or et e MholeRPRc T wiSavada e
W@;Seawdﬁ@émmrestsma@la@)(6 g umam zyme(tn) dissol ved in
a small anmount o r ap filter- steI
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u fmmn?méécm\,uuu% With & cemp déwty of xissut f10F calld/dyand ncabated @t 37°C
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Th | t t | ef.t
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ghﬁp@tbhyﬁo,ﬁ?}a% 51t<|51§|q 5(8)y pi caltly abo]cht 5.6 to 5.7) to

etect ‘a potentia at i on C
odbe =S HenaTsle bRy machaieE ot 8 ot P irpieg and
U%'oBBdftdS ggﬂ; mat eri al s). The hydrol ysate is inocul ated

L pl anpt '
oviee srinamedivetsRreaiy Sus Flerep bEbrssna B a3k giftoan in a fiter
1QentifildesTBe f ReTed ciled ?é@érrﬁtanﬁ&&htalmﬂ\gﬁﬂe repnaifhing statler solids,

8 hours unti| the pH (origqi [0

" shloyoRsh nclyana] miob Sy edtiket Arali) B chCiatEx by o
C WvhpdratiordbdilyatP@ste. urhleednmyJsz dfbi'fcehltyate saolid varited isit
900C for 30.m nutes and cool e

 RRSTRCRITA A TARBTE N edt Grtis Tyaddad Ao Anag malBdertrn
f hatriek irl 4 Ritiolv19:1 svlids bf ﬂhbe&cmhﬁatéw@eamahe filtered

o Sl SRRl 18P oo T Bl BT

prz&b@id@ﬁbraﬂe%rﬁaeeambf Rtaded ¥s B aauaalan@tagan/ boi | i ng at
1000C. The resultg;gﬂfx concen '

GO A1 SHERHENSE SR ST BRE Yt grRigH gaptt € FIeE to & “pea
S [Wag¥ nétel’ 8Fl“FBN"An ghePfolldiing aﬁdm;ﬂéext rin carrier in a
ratio of 1:1 solids of the 2xconcentrate to carrier.

Example 2
Sensory evaluation: taste of PBN

A sample of PBN of example 1 in a concentration of 0.2% in water is evaluated by 6

trained panelists for its umami and salty taste.

Panelists evaluate the taste of PBN in comparison to references of 0.25% NaCl
(salty) and 0.15 % monosodiumglutamate (MSG, umami taste).

Panelists determined that the PBN sample on its own has an umami but no salty

taste.

11



Finally, 0.5% (wt/wt) tricalciunphosphate (TPC) based
on total weight of the 2xconcentrate on the carrier is

w@dged2Ass an anti -caki ng agent. The resulting PCT/CH2008/000148
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spray-dried salt enhancer with anti-caking agent is
referred to as "pea base note" or "PBN' in the
f d4amBlhd exanpl es. Exanpl e 2 Sensory eval uation:

t aSdrRoRfevaRBiioh: EaiRBh&eRént BBBbIfilese XIS $ddiunt Bhigken broth
concentraitron o .2%1n water 1s evaluated by 6
trained panelists for its umami and salty taste.

Paril daitlemheicihg'étett bhte lpas bas® hotBBPBNNprea iy dsdssctibed in
references of 0.25% NaCl rTgsa_l ty) and

. 0.15 % .
maEBlA s deteraRed NERgMRANARSalt srdugsd CMghRY brothywith and
defivoi Ped. t hat the PBN sanple on its own has an umam
but no salty taste. Exanple 3 Sensory eval uati on:
Enhancenent of saltiness in | ow sodi um chi cken broth

grlgmg&alidgvi@m%ﬁﬁlw _G/gﬁeg Eqfipared iﬁ?ﬁrﬂﬁ&:hbit&&nétﬁbd:_ ( F’gN,b
uced as described in exanpl e was determn
C oo SORITS SINCKER B4 R OB OGS Rdio A A BT
PBNBN BEeapidie Wig c6adEntraSorV 6021 % QRPRY) @tthilidentitalrew dodium
choi ce met hod: - Low Sodi um Chi cken Broth (50%

r SOiFken 8Pt 960 ny sodi um per 240 g broth) - PBN of

g)éanpl e I1 : n a cgncentrati on of 0.1% (wt/wt) in the
identica ow sodi um chi cken th 15 ml_ of eagh .
o TSt Bach SHBR B ZIEBSGATE O £ a8 PESERieg ipzplasgc cups
?I@ﬁtih ﬁal,@@p\sgrag.dtoiﬁ, gameiasn order to 15 panelists. In

wo replications ver 1 session), panelists were

R 04 RERiopa (Qvet  SepolES BRIRE Wer SEiRHE CPFetEpItee
hasahipiest 41 dHREES tHerddnyplé Aatieg thel ridrelsalyitasky. Distiédwafm water for

LS el Sdea e Bt cate, TARGHA wes st o
gnalﬁi RSidex anblsie ctheIrésulta fafe indidhtedtietheitablé belonabl e
el OWw.

Significantly different Saltiness of PBN sample
R-index (p<0.05)
72% Yes Increased

An R-index of 50% is equivalent to pure chance and means that two samples are not
detectably different. The PBN sample had a calculated R-index of 71%, which is
above 50%, meaning that it was significantly more salty compared to the chicken
broth sample. Accordingly, it can be concluded that PBN significantly enhanced the
salty taste intensity of chicken broth.

As a control, PBN was produced as described in example 1 except that the sodium
chloride that had been used to optimise protein solubility and enzyme activity, which
already was at a low concentration of 0.1% , was completely left out. The results with

this control showed a similar enhancement effect in the forced choice method.

12
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is above 50% neaning that it was significantly nore

salty conpared to the chicken broth sanple.
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a . : i \

AL YRGB Ll Bl Ko ISy Lk e
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MNP Ebntiok PBN §as produced as described in example 1 except that the sodium

“chloride that had been used to optimise protein solubility and enzyme activity, which

already was at a low concentration of 0.1% , was completely left out. The results with

. this control showed a similar enhancement effect in the forced choice method.

Example 5
Sensory evaluation: umami taste in bouilion

The intensity of umami taste of a pea base note sample (PBN, produced as
described in example 1) in a concentration as given in the table below in bouillon was
determined by comparing it to various bouillon samples (Plain Chicken Bouillon)
containing autolyzed yeast extract, hydrolyzed vegetable protein or cultured wheat

gluten.

17 trained panelists rated the intensity of the umami taste on a 0-100 point anchored

scale (0=no umami sensation, 10-25=low, 25-40=low-medium, 40-60=medium, 60-

13
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The results show that PBN has a similarly high or better umami intensity as autolyzed

yeast extract, hydrolyzed vegetable protein and cultured wheat gluten even when

used in a concentration having a much lower glutamic acid content.

Example 6

Sensory evaluation: umami intensity in potato chips

The intensity of umami taste of a pea base note sample (PBN, produced as

described in example 1) 0.5%in potato chips was determined by comparing it to

potato chips sampies seasoned with autolyzed yeast extract, hydrolyzed vegetable

protein or cultured wheat gluten.
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The results show that PBN has a similarly high umami intensity as autolyzed yeast

extract, hydrolyzed vegetable protein and cultured wheat gluten even when used in a

concentration having a much lower glutamic acid content.
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consi sting of hydrochloric acid, lactic acid,
phosphoric acid, and citric acid. 6. A process
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consisting of hydrochloric acid, lactic acid, phosphoric acid, and citric acid.

6. A process according to any one of claims 4 to 5 wherein the hydrolysis
temperature is from 50°C to 70°C.

7. A process according to claim 1 wherein the hydrolysis is performed by a
combination of an acid and an enzyme or enzyme preparation having both
proteinase and peptidase activity at a temperature suitable for the enzyme or enzyme

preparation.

8. A process according to any one of claims 1 to 7 wherein the Lactobacillus species

is selected from one or more of L. plantarum, L. casei, L. brevis and L. helveticus.

9. The salt enhancing ingredient formed by any one of claims 1 to 8.

10. The salt enhancing ingredient of claim 9 which is concentrated at least 1.5 times

by removing water.
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(Mt/w) to 3% (w/wt). 18. The food product of claim
16 wherein the sodium chloride concentration is 0.15%
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food product according to any one of clains 16 to 18
additionally conprising KCl, for exanple in a
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13. The flavor composition of claim 12 wherein the concentration of the salt
enhancing ingredient of claim 9 is 0.02% to 0.3% (wt/wt) based on a spray-

dried 2x concentrate.

14. A food product comprising the salt enhancing ingredient of any one of claims 9 to
11.

15. The food product of claim 14 wherein the concentration of the salt enhancing
ingredient of any one of claims 9 to 11 is 0.002% to 0.03% (wt/wt) based on a

spray-dried 2x concentrate.

16. The food product of any one of claims 14 and 15 which is a reduced or low

sodium food product.

17. The food product of claim 16 wherein the sodium chloride concentration is 0.15%
(wt/wt) to 3% (wt/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 KClI, for example in a concentration of 0.1% to 2% 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.

21. The method of claim 20 wherein the food product is a reduced or low sodium
food product optionally containing KCI, optionally in a concentration of 0.1% to 2%
KCI.
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