FERMVENTED PROTEI N PRODUCT Field of the invention The
present invention relates to a fernented protein
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parts, having the advantage of possessi ng good
nutritional properties and at the same tinme enhanced
organol eptic properties. Background of the invention
The continued increase in world popul ati on has
accentuated the demand for proteins suitable for human
f oBERMENZEDRROTRIN PRODWETsane tinme, use of
traditional sources such as fish or livestock is being
restricted due to health concern and/or limted

SUPEIY of ithe inverstion known t hat certain vegetabl e crops
can provide proteins of high quality. Unfortunately,
however, such crops frequently contain harnful and/or

ba N ,
£ oone BrépdH iR SHiates 173 LT BIBIEI G0t dorivil fom
| syesgi@anidairoteihdeeouagrildeparts)| spdngitit advdntagd of posgesging
soga (Eeans_ vvill be used as, an exanpl e. Raw sqya blgags_
haQ®0% NEBRIPEAL ProPepias %ﬂﬁa ghineysame (e NANCeALrgarmaPtic
aspidpdhticd. N i nhi bitors. They reduce the activity of
CrOR

lich is an enzyme needed in the digestive
process. The result is a reduction in nutritiona

value of th a; based product. The content of the
trbﬁ%ﬂ"ﬂﬂﬁﬁ?%‘?é’“ﬁe‘iﬁ'q{g reduced by a heating
process, which on the other hand mght lead to a

reduced val ue of the soya protein. Another group of
bi dhegpotinued increass iprerid pepulation has asecerjuatedothewdanaand for

t hsroteins suitable for human food and animal feed. At the same time, use of
traditional sources such as fish or livestock is being restricted due to health
concern and/or limited supply.

It is well known that certain vegetable crops can provide proteins of high
quality. Unfortunately, however, such crops frequently contain harmful and/or
bad tasting components that make them unsuitable for food and feed pur-
poses without further treatment. This is especially the case for pulses and in
the following soya beans will be used as an example.

Raw soya beans have a content of biologically active proteins known as tryp-
sin inhibitors. They reduce the activity of trypsin which is an enzyme needed
in the digestive process. The result is a reduction in nutritional value of the
soya-based product. The content of the trypsin inhibitors can be reduced by a
heating process, which on the other hand might lead to a reduced value of
the soya protein.

Another group of biologically active proteins are the antigens of which the

most important are identified as being glycinin and B-conglycinin. They are



nost inportant are identified as being glycinin and
b- congl yci nin. They areknown to induce serious
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the digestive tract is not yet,fully devel oped. The
known nmethods to inactivate these proteins are by
treating with water-al cohol m xtures and/or by a

heati ng process. The denaturation of the proteins
caused by these treatnents will result in products

WI kmowin @ indeise seibus @lergic rpaationat espegiallyfiayouag mammals
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C oimattivate nhéseprot@ing eird by firAingalitly wake-gdlcohol mixtures and/or by
1, 6-gal actosi des_are of concern as they provoke
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the action

enwglas cmerrﬁea*tmgnhay ||mpa|rﬂhé nutritiohal qudlitys i s
associ ated with an unfavourabl e cost benefit ratio.
Furthernore, the palatability of the product is
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t hjSlacleRiEER' sroadxtnachyr wWithblgtePr Rshtalatich Bﬁﬂfé 86tioM dispecific
|rrproved flavour are protein concentrates and

i senzynaes orfasmenitation: Alia el sthig istassoeiatedwitbtan wnfavourable
t expensive to manu facture and - al t hough
¢ nee g o

a bland taste - they do not possess an
attractive flavour on their own that stinul ates the

appetite. This denonstrates the need for a newty of
pr Hﬁb@rm%r the palatabdity ghhe PW@UP%'SrﬁﬁﬁPtliﬁ'cfﬁbihe}/aPP"Catlon of
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rac ive avou
pulses are assomated with an unpleasant “beany” taste. Processing such as

heat treatment and/or extraction with water-alcohol mixtures can reduce this.
Commercially available product categories with improved flavour are protein

concentrates and isolates.

The main drawbacks of these products are that they are expensive to manu-
facture and - although they may have a bland taste - they do not possess an
attractive flavour on their own that stimulates the appetite. This demonstrates
the need for a new type of product, which at the same time is nutritionally
optimised and has good functional properties and an attractive flavour.

Description of prior art

US 2,190,644 discloses a method for separation of carbohydrates from the
proteins of a substantially oil-free soya bean meal. The method comprises
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The nethod conprisesthe steps ef subjecting the soya
bean neal to the action of yeast to convert the
carbohydrates into al cohol and carbon di oxi de,

renmovi ng the al cohol by steam ng under vacuumto

prevent the tenperature from exceeding 85 0C. US
3 mtens ofisghjectingthe sayenkrart meal teethel adtionafiyeastio convert

etk Py b i AoBROCAR] tArBRn i 48 Bir b fecrtgonol by
hyéteahuﬁg DedéNeacuunt i prdvea grstePiparh e 8 Yiee exddwding 85 °C.
process Is fur ther directed towards foodstuffs made

on the basis of soya bean e.g. soya mlk. US 3,803, 329

di g 9 3§§ 3%6'@%5]8%% Qrmétngd @éﬂﬂ#ﬁ%iirm@@%@nagﬁ @tﬁféﬁce producing

t extur'ed Soya rot
r asacrmtfaadeahn fcmdsﬂ:fﬁ l&y]eohtaotnag theeine withaart emtymé p?éba’:‘é%n

by vvel fermente br eak ovvn car bohydr at es
anﬁaﬁ?‘ﬁ’ ﬁ.’f/ rolysing ﬁ‘ﬁz%‘t] -inkages R o?ﬁ%CW%ﬁd%%’mW is fur-
fe

o e SN loRels IcbdBRIHSTHENE oniing Mas GeiYBfbedi o.g. soya
FeEmIkng it to a processing zone with a pressuri sed

gaseous process ing fluid textures the fernented
protein material. After the fermentation the total

S UGST 3,803829 cﬁséléﬁé@é@n&hoé@&uﬁ\eﬁﬁ%u&% ofes BRI fexitired soya

eany" taste is probably due to the water vapour
di prateingrpduct; hhe yegetableipraieingawt mptarial isnmojstenadio a water
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pr ahe it modify the ﬂéV@uﬂ ér&ﬁmﬁ[ﬁbﬂ”é lblanwle@s\fﬁlﬁl@f@hiéhtatlon step is
protein material being in agranular particul ate

f opﬂﬁf%ﬁﬁ%edwti\/ﬁhﬁg’rﬁsm%@m e-2aht @qlﬁecbye@j angdiqptignally pp en-

V"eh%é. Feeding it to a processing zone with a pressurised gaseous process-
ing fluid textures the fermented protein material. After the fermentation the
total sugar level is reduced by about 50%. The reduction in “beany” taste is
probably due to the water vapour distillation in the texturising step in the

process. Nothing is mentioned about an improved flavour.

GB 1 455 933 discloses a method for producing textured protein, which
comprises fermenting a vegetable protein material being in a granular or
particulate form and having a moisture content of 20 % to 35 % by weight,
and then texturizing the fermented material by treatment with hot pressurized
steam. Soy material or other vegetable protein material having a moisture
content of from 20 to 35 % by weight is fermented in the presence of yeast or
other fermentation microorganism and optionally in the presence of an

enzyme.
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treatnment with hot pressurized steam Soy material or
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content of from20 to 35 % by weight is fernented in
the presence of yeast or other fernentation

m croorgani smand optionally in the presence of an
enzyme. I n the description of GB 1 455 933 it is

expl ai ned that the incubation nust be at a tenperature

of Inghel deseription oFGB41 456933 jirieexplained that the ingabation must be
24 e ] uf 400 8 ,

tyB & Smoe e ARG S eChpreembgB b 155 Fy2pdo 52

hoes gahetaMyGiout TDE °FHBB BN dHEEPIHaRy € thcuBalith® period will be

steamtreatiment may be as high as 140" p.s.i.g. ( 5.) MPa

gaabeyt 2hid 43 houme erdongen Thei mgximuno pregeare dage )n thensteam
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hi gl.iap (POPKPE da@@),HAd thus thé erfipskititdfthg $tebh treatment

specified that the soya material or other vegetable
pr vilgenaraliyebe gt laast 268 3F 4821 8C) and ceay be asdygh as H00r°F (260

an l. £ i
(r b BRI esptEn 1K Spefied R A0yt S B ypgetable
r eproteifl. m&krial 8arbaléd tolrediicesthe sayadlabodahd thdtizso the level of
producti on of a deflatul ated soya product [

whi ¢h
cofigehyese and rffinosy (raepgnized farmradueing ﬂ?FP"a'PP%)d% &dbstantially
rra,%al%ga_t ai ni ng 25-60% wat er by wei ght with non-dried
live brewer's bottomyeast for a tinme of 100-300
m nutes at 40-65 O0C. Fernentation is followed by a

br j.ef rjl.J zation ste 4,216, 235. di scl gses

or L1 B5P0afidtipRck Beseneder biirodisisn af 2 el fateg sove

aqpRfAiRt, W eh SHMPRIBES Mntciting! dbraied 56y8 michP iR &Y aqueous

wel ght of dry matter, i1noculating the suspension wth

at mashsontainingt2%60%o0vaites byheeight/wits nonairied live brewer’s bottom
yeast for a time of 100-300 minutes at 40-65 °C. Fermentation is followed by

a brief sterilization step.

US 4,216,235 discloses a process for eliminating flatulent carbohydrates in
an aqueous soya suspension containing from 5-45% by weight of dry matter,
inoculating the suspension with at least one strain of Saccharomyces uvarum
which has reached the state of growth on a medium containing at least one
sugar having at least one a-D-galactopyranosyl bond and fermenting the
suspension under anaerobic conditions for at least 8 hours at a temperature
of 15-50 °C. Only a modest quantity of yeast is produced in the suspension.

Fermentation is followed by pasteurization or by drying.

US 5,922,373 discloses a process for preparing a soya protein feed with en-
hanced nutritional value. The method comprises: Combining soya flour,
sugar and water; gelatinising the carbohydrate in the soya flour of the mix-
ture; reacting the gelatinised mixture with yeast to reduce the allergic proper-



whi ch has reached the state of growh on a nmedi um
containing at |east one sugar having at |east one
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suspensi on under anaerobic conditions for at |east 8
hours at a tenperature of 15-50 0OC. Only a nodest
guantity of yeast is produced in the suspension.
Fermentation is foll owed by pasteurization or by

dr |ng US 5,922,373 discloses a process for preparing
af ﬁb\ecﬁcyarflmﬁe@ndmtetrmlrmngathee'eaﬁmrr o provigie & maglified soya
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of 164 m x ture; reacting the gelatinised mxture with
yeast to reduce the allergic properties of the soya
flour, and termnating the reaction to provide a

QSM Bfs: ad|§ I8§gs L §f&hod '?gr ﬁg@k&bggﬁgﬁﬁ%él%ém& the water-

atns at a welg

4 Q@Bb&%brdolsydramnahmpt‘dsmxbtrbnrofrpdamwbtedrf products. An aque-
subst anti.all t ersol ubl e carbohyd

t heu$ Pelutien PgH'StPPr?iP%H? ”tﬁm‘PQF H“%‘?rdﬁi (Foptaining 1&5@@ Qﬁé’y mat-
SOfgplid Ré?'rrférntéﬁ ﬁ/ﬁﬁ (g%rﬁtfhlé’ff stF:hﬁs Bf 955 Xc@k at a temperature of
containing 1-6 ter 1Is errre W t
pa2&)-|4@LﬂG;1and; at alp’vdsom 79"@0 d Baﬂr&)hoymres Daying of $repprogiuct may follow
off20 4%,[OC and at a pH of 4-7 for 12-48 hours. Drying

of 'FMENF@fuct nay fol | ow fernentation. DD 278 058 A 1

di scl oses a nethod for mcrobial treatnent of oil seeds

and Iegémes in which fat-containing or defatted raw

maPBY 268 858 fylediselapes agngthoddanmicrabiiabireatmerifilseeds and

0B gy e Baifiec At Red L b e BrsiiaByCsov
Pl bearsy and drshd-bearsd)arider Bpecific Yofféocdnditicrs del subjécted to a 6
Saccharonyces, cerevi siae and Qospora |l acti s,

pr 16 24 havis actionref miseshcyituees fd askepasilusolantangmanse d

dopg8obacillus coryniformis as well as Saccharomyces cerevisiae and
Oospora lactis, preferably in the form of dried sourdough or leavened dough,
in amounts of 1.0 to 10.0 % (weight/volume) based on the dry matter of the
raw materials, and as growth-stimulators either carbohydrate digesting
enzyme complexes or, alternatively, exogenous carbon- and nitrogen-
sources and, optionally, polyanionic compounds destined to form insoluble
protein complexes are added, and thereafter a pasteurisation, concentration

and/or drying is performed.

In the description of DD 278 058 A1 it is explained that the treatment with
lactic acid bacteria and yeast results in a decomposition of substances
causing flatulence and off-flavour in particular in soya as well as
glucosinolates and phenolic acid from oilseeds such as rapeseed and
sunflower. As to soya the treatment leads to an improvement of flavour and
consistency characteristics in a range of products. From the text it appears

that a necessary prerequisite for obtaining such improved characteristics is



in amounts of 1.0 to 10.0 % (wei ght/vol une) based on
the dry matter of the raw materials, and as
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enzynme conpl exes or, alternatiyely, exogenous carbon-
and ni trogensources and, optionally, polyanionic
conpounds destined to forminsol uble protein conpl exes
are added, and thereafter a pasteurisation,
concentration and/or drying is perforned. In the

dethat agH whidlt ispiboyeghe sspelediric poind (preferablydeetwesn S.6and

| e I Manlabeeigine i b e AL ISty 4R efEREH T berow
anthedbbeleticqsdint (I’préféféblf BbtWedr3 Dl 49) hnairtdined in the
gl ucosi nol ates _and phenolic acid fromoilseeds such as

r apREskphae effarmeniation Anethes peaesarsy praraauisie is hals
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such,i nmproved characterijstics ig%hat a pH whi ch
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angmBuflis 6@-@9'%3%‘38gglm' leeyﬁ? SétLeQrtof@ﬁ@Eée?w ?rﬁateTials. From the

fernentation, an i el ow t I soelectric
poihnee Exasfpdess ishpwing defatied. sbyamdedl, byprsesbearisrand lupihe,

in_the secon hase of ferpentation. Another necessary. ..
or EDBGTGE Jf AEPeaTS et 18I Malter By dfe Bfiig eiarial s
angy Ak rafyb @5 ¢$-17"%.al ternatively, extraneous carbon-

and nitrogen-sources fromvegetable or ani mal waste

mat eri al s such as potato fruit water, nolasses and

a3 kPR o BRI B s
shpawing tie fallotvetly feRitaregeal , horse beans and | upi ne,
respectively, it appears that the dry matter content

of the starting material is in the range of 11-17 %
¢ An attractive flavour stimulating the appetite, high digestibility, and ex-

cellent functional properties such as e.g. water and lipid binding ca-
pacity.

¢ Significantly reduced level of relevant anti-nutritional factors.

¢ Providing cost efficient methods of obtaining products having the
above mentioned desired properties.

Objects of the invention

One object of the invention is to provide a fermented protein product where
one or more types of yeast and one or more proteinaceous pulse sources

constitute the protein part of the product.

Another object is that the fermented protein product may further comprise
varying amounts of lipids e.g. glycerides, lecithin, etc., associated with or
added to the proteinaceous pulse sources.



None of the docunents nentioned above provide
fermented protein products having the foll ow ng
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appetite, high digestibility, and ex cellent

functional properties such as e.g. water and |ipid
bi nding ca pacity. Significantly reduced | evel of
rel evant anti-nutritional factors. Providing cost
ef ficient nethods of obtaining products having the
above nentioned desired properties. Objects of the

in (Mo} . 0hj. the,in t is. to i .

t of BEATUE SRS Hloy e brRoHLT EE B S Tl ngs B tGadlove -
yea6ur, Altth digestibilityang dxcellehtfanewsifal prortis® B¢ Mater binding
constitute the protein part of the product. Another
obf@RACiys that the fermented protein product may

further conprise varying anounts of |ipids e.qg.

gl ycerides, lecithin, etc., associated with or added

t oSuhemarybftheim@ation| se sources. Yet a further

object is that the product at the sane tine has an
attractive fla vour, high digestibility and excell ent

f URRLEORB APE SUrSisifal P -fuMiie & hyPihRdhith s8R ith ducts of
Sumary o\let ePiér?verﬁﬁlr%?THese ogjb[ects are © products ©
sutherpresenl ipvéniidri.| | ed by the nethods and the products

of the present invention. The present invention thus

relates to a fernented protein product derived from

YeTRé pRESbriiicPitiBAGRGS FolBles38 aPRihented 1GoRIiA gﬁ'ditﬁjct derived
protein content of said product is about 25-30 % by _
wefrgm yeast and prateinaceous ipylseaparisiiydigrein tgs prptsin content of said

product is about 25-80 % by weight on dry matter basis, and about 1-35 % of
the protein content is derived from yeast and about 65-99 % of the protein
content is derived from proteinaceous pulse parts, and wherein the glyceride
content is max. 30 % by weight, preferably 0.5 — 23 % by weight on dry
matter basis, said product comprising the following features:

o the content of at least one anti-nutritional factor selected from the
group consisting of trypsin inhibitors, antigens, flatulence-producing
oligosaccharides such as a-1,6-galactosides, phytic acid, and lectins
is reduced by 50% or more, preferably by 75% or more, more prefera-
bly by 90% or more, even more preferably by 95% or more, and most
preferably by 99% or more as compared to the unprocessed pulse
parts;

e at least one compound selected from the group consisting of 1-pen-
tanol, 1-hexanol, and 1-octen-3-ol is reduced by 50% or more, pref-
erably by 75% or more, more preferably by 90% or more, even more
preferably by 95% or more, and most preferably by 99% or more as
compared to the unprocessed pulse parts;

e at least one compound selected from the group consisting of 3-hy-
droxy-2-butanone, 3-methyl-1-butanol, ethyl octanoate, and ethyl de-



the protein content is derived fromyeast and about
65-99 % of the protein content is derived from
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content is max. 30 % by weightg preferably 0.5 - 23 %

by wei ght on dry matter basis, said product conprising

the following features: the content of at |east one
anti-nutritional factor selected fromthe group

consi sting of trypsin inhibitors, antigens,

f | at ul epanrogie delfrmey of |sgog@aa@adrbydé@%sqrcmoa% preferably 20% or

oy 5096 B Ry 7S Bk 5%, 0r B, S diolsl pLETEHSERY 40% or

pref er amory, &yd POSt Prefepalsly 509 orifabRe 88 SoRiRied thXthe unproc-
95% or nore, and nost preferably by 99% or nore as

conpar c@ssast P¥ge PApBocessed pul se parts; at |east one
compound sel ected fromthe group consisting of

1- pentanol, 1-hexanol, and 1-octen-3-ol is reduced by

50 aniothr aspent ¢tie mvehtign bylatdsXo@ femmeatedprotein product derived

pr ef er abl 90% or nore, even, nore erably by 95% \
orﬁﬁmx@a%ﬁaﬁrasef@%weﬁmlap PRty g¥hese! ribp@raein cdntant of said
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ected group consistin
3 iﬁ»popmtg:n centamt mdemqech-rmmtyeﬂst ant abaotb65- QQP/hpf the protein

e RERLE dfNegTtaRY PrelBEREERLS ahibe AR angrwieln thegyceride
pr é‘érﬁéﬁpis)’mQQ%O% bf?qxléigh?\tﬁéfe%’él? o3 ﬂfz@‘%"b&l)(/vé@ﬂf’éﬁ dry matter
nor e, nost prefe % or  more as conpar ed

t hbasmpsajd peedial ogmpg@lrmﬁhtes‘ollcpwngrfeah@es as pect t he
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wher ei NcdiistiigPbftnfpsi? Mhisiforfarftiyefts, flatulence-producing
oligosaccharides such as a-1,6-galactosides, phytic acid, and lectins
is reduced by 50% or more, preferably by 75% or more, more prefera-
bly by 90% or more, even more preferably by 95% or more, and most
preferably by 99% or more as compared to the unprocessed pulse
parts;

o the content of beany flavour components selected from the group
consisting of 1-pentanol, 1-hexanol, and 1-octen-3-ol is max. 10 %
rpa, preferably not more than 5 % rpa, more preferably not more than
3 % rpa, and most preferably not more than 1.5 % rpa, where rpa is
the relative peak area measured by headspace chromatography of the
total compounds volatile at 70 °C;

o the content of attractive flavour components selected from the group
consisting of 3-hydroxy-2-butanone, 3-methyl-1-butanol, ethyl
octanoate, and ethyl decanoate is min. 5 % rpa, preferably at least 8
% rpa, more preferably at least 10 % rpa, even more preferably at

least 15 % rpa, and most preferably at least 20 % rpa, where rpa is the



product is about 25-80% by weight on dry matter basis,
and about 1-35% of the protein content is derived from
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derived from protei naceous pul ge parts, and wherein

the glyceride content is max. 30% by wei ght,

preferably 0.5 - 23% by weight on dry matter basis,

said product conprising the follow ng features: the
content of anti-nutritional factors selected fromthe
group cteialive peak atearmgasuredimmheadspase chremgtogsaphy of the

1. 6 gar R s BT Tectine (< reduced

by 50% or nore, preferably by 75% or nore, nore
prefera bly by 90% or nore, even nore preferably
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tive pea are
chronatography of the total conpounds volatile at 70
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chr omat ography of the
In a further aspect, the present invention relates to a method of preparing a
fermented protein product as described above comprising the following
steps:
(i) mixing live yeast with proteinaceous pulse parts in a dry matter ratio of
from about 1:2 to 1:100;
(i) fermenting the yeast/pulse mixture resulting from step (i) under conditions
where the water content does not exceed 80 %, for 1-12 hours at a tempera-
ture of about 25-60 °C, preferably of about 25-45 °C, under anaerobic
conditions; and
(iii) incubating the fermented mixture resulting from step (ii) for 0,5 - 240
minutes at a temperature of about 70-150 °C in a closed system..

In a still further aspect the present invention relates to a method of preparing
a fermented protein product as described above comprising the following

steps:



total conpounds volatile at 70 OC. Preferably, the
yeast portion of the fernented protein product
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cerevisiae type, and nost prefgrably brewer's yeast;

and the pul se parts portion preferably originates from
soya, pea, lupine, a mxture of soya and pea, a

m xture of soya and |upine, a m xture of pea and

| upine, or a mxture of soya, pea and | upine.

Pr &) enixing live yeastovidupeatcinaceous pylse partsdnardryrmalder natie of

beﬁﬁ"\,ﬁ%ﬁqgﬂ iQIOfOl“ | or partial drying, preferably

nt""of not nore than 10% by wei ght and
a [ ferimdritingithe y@é@ﬂpul*séi niiktuaé réstiisig #oﬁeétbp (pemdéabéndutuons

of the product by weight. It has a standa

di g’é@f@ e W@Se" ﬁ@a’%ﬂt 6995 :ﬁlobegg@eqs# 8Q.%,| f@&éﬂ 29*001%S al gdempera-
|ty 78 fEH{)M@?{@@Q@ a86u1{5’5 ﬁﬁa kah@er - anaerobic

i ngre |en n-a fur &L 8p3e e pres

I ngemditions;r el ates to a net hod of preparing a fernented

PSR G e e R TR S50E TR ) Ucorconc-

Pr ok ﬂ/ﬁé?é’ﬂ‘r% \DH!e? %oﬁ%’ntt dob8 n% Qké’eé@% o, fﬁlaq 11® Rburs at a
from abo

ut 1:2 t | |) erment 1 ng
y etesnperatuse erlabout' 25+60<°Q), prefgrably abeu’e@O-ﬁﬂfQJ naider aerobic
condi .{'.ons_ ere the water content does not exceed 80
O/C? HAM$ ANGours at a tenpera ture of about 25-60 0C,

pr @by hé@batur@thébeﬂhe#téddrﬁuxﬂﬁe re8@8hg %ﬂ?é@b‘ (§ii) for 0.5 - 240

condi ti ons; d (iii) incubating the fernented m xture
r emuteﬁ gt artempgfaipre( of 9bguir7 09130 °C i@ qlesad system. g
tenperature of about 70-150 OCin a closed system. In
a still further aspect the present invention rel ates

t olnecdriidetidn a¥ithdrgpef thedteps in the above methods may be added one
or more enzymes selected from the group consisting of proteases,
peptidases, galactosidases, amylases, pectinases, hemicellulases, phytases,

lipases, and phospholipases.

The mixture obtained in the last step of either of the above methods may be
subjected to drying and milling under such conditions that the particle
temperature does not exceed 100 °C, preferably 85 °C, more preferably 80
°C, and most preferably 70 °C, preferably to obtain a product having a water
content of not more than 10 % by weight and a water binding capacity of at
least 4 parts per part of the product by weight.

The present invention furthermore relates to various uses of a fermented

protein product according to the invention.



a fernented protein product as descri bed above
conprising the followng steps: (i) mxing |live yeast
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of fromabout 1:2 to 1:100; (iqy) fermenting the
yeast/pul se m xture resulting fromstep (i) under
condi tions where the water content does not exceed 80
% for 1-12 hours at a tenperature of about 25-60 0C,
preferably about 25-45 0C, under anaerobic conditions;
(i Brief desedptionpofithe ql@awngpul se mxture resulting
fromstep (ii) under condi tions where the water
content does not exceed 80 % for 1-12 hours at a

t eRREMAlIUSstratds méonavoascﬁ@ra@ﬁansﬁbebefearhient@d)ptatemqmﬁaucts

0C, under aerobic conditions; &L I ncubating the
f eamﬂ@s taithe inventies in Ppﬁ@af 'S@"MV\@ dhe unfermenied (yegetable
t e f 0
‘ﬁfcéel P r@?g%nléﬁ#%tﬁe%tﬁggﬂtsog? bla%ﬂs 66\1(?{ Cisa
t hprom!uot/basmi oo aforamentiened dEdcmdungrtoﬁbe m\mmwnEBroduct Dis

selected fromthe rou r ot eases,
pefy Pt%é%%ste%é%% §P%‘§%’&J] %HS B%Od EE??‘?@Q@éhe aforemen-
Thfg&ﬁrr?dxit)u%?%%g‘% g ol dé‘ﬁﬁén ion. BSESur c?f?a‘ﬁg?g%?@ﬂ%trﬂf&?ﬁ a com-

|ntelast step elt
abparative tieadspace clrensatbgran madaaacmoydln tartile spédifications

under su conditipons t at t he rtl ete ture
doaten i Exafile 1 566 eaks were jadified byGeasy Bectoscdpy.
preferably 80 O0C, and nost preferably 70 0C,

preferably to obtain a product havi ng a water content

of Theideniifieatiomef the ﬂnvgyr sempaneaisds distggtia the fellpwing table:
capacity of at least 4 parts per part of the product

by wei ght.

Component Retention time in minutes
1-pentanol 18.19
1-hexanol 20.75
1-octen-3-ol 23.34
3-hydroxy-2-butanone 16.74
3-methyl-1-butanol 17.40
Ethyl octanoate 27.48
Ethyl decanoate 30.80

As can be seen in Fig. 1 the "beany" flavouring components 1-pentanol, 1-
hexanol and 1-octen-3-ol are reduced, and the favourable flavouring
components 3-hydroxy-2-butanone, 3-methyl-1-butanol, ethyl octanoate and
ethyl decanoate are formed and/or increased.

Definitions

Improved functional properties: Food or feed products according to the in-

vention, made partly on basis of pulses, having improved functional proper-



The present invention furthernore relates to various
uses of a fernented protein product according to the
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Illustrates the flavour characteristics of fernented
protein products according to the invention in

conparison with the unfernented vegetable protein

source. Product A is defatted, toasted soya beans.

Product Cis a product based on aforenentioned A

ach@ﬁ i$i heretnoundassioedeas preducisrwithyverydowsongmleadency of causing

Rk n Ay EER an Sttt ey R b PR B RFER O antnutr-

F| foral fagtba dee mobdutt furBermbecthaga ae@litmdol@ééﬁyl fi/our and an
headspace chromat ogram made accordi ng t

splereasegiatiastiva %wur @nehaxesllentwaten énﬁé'aléb'ﬂém properties.
d

| W20 BN aEIRRREhe Ry P By Ao Rpertes

t abtecthuSavaglos dieid fBe food mroreeulfmeamy]humntc&sanlmralarmahds milk

18.19 1-hexapol 20.75 oct en- 3- ol

3- Fﬁpz“i’%@»@ atespRytieul i‘éy welsyiedfor EGPC#H'!H iippividualyat risk of
Et v

eaphaffio MGy Ao Raidiels fRSaAAR G iy S04 BRestive
1-ppacilsanol , 1- hexanol and 1-octen-3-ol are reduced,

and the favourable flavouring conponents

3- hydr oxy- 2- but anone, 3-net hyl - 1- but anol, et hyl

OCPpasteated Foul Biditicts SRR AR pfodUERS] p%&‘s‘ééd meat prod-

i NnCr eased.
ucts, sweets, desserts, ice cream desserts, canned products, freeze dried

meals, dressings, soups, convenience food, bread, cakes, etc.

Processed feed products: Comprise ready-to-use feed for animals such as

piglets, calves, poultry, furred animals, sheep, cats, dogs, fish and crusta-

ceans etc.

Pharmaceutical products: Comprise products, typically in the form of a tablet
or in granulated form, containing one or more biologically active ingredients
intended for curing and/or alleviating the symptoms of a disease or a condi-
tion. Pharmaceutical products furthermore comprise pharmaceutically ac-
ceptable excipients and/or carriers. The protein products herein disclosed are
very well suited for use as a pharmaceutically acceptable ingredient in a tab-

let or granulate.

Cosmetic products: Comprise products intended for personal hygiene as well
as improved appearance such as conditioners and bath preparations.
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properties is herein understood as products with very
| ow or no tendency of causing diarrhoea, flatul ence,
and allergy achieved by a reduced content of

anti-nutri tional factors. The product furthernore has
a reduced beany flavour and an increased attractive

f | Betailechdeseription @fthedneentionl | i pi d bi ndi ng
properties. Food products according to the invention
with inproved functional properties are thus well

suin # drdt @spe o thedprdsentinventiémhusriskite®to arferménted yebtein
as mlk replacers, and are particularly well suited

f Oprqdé@ﬂdﬂ@VQ%frmeﬁsﬂ aad praleinacepusPulie PRNS. I’Y\!j"erem the
h@{tg}‘n forely rﬁ of i3y ﬁfﬂoﬁﬁ%{ s éﬂlgw P ul?)ﬁ\g%lbg{rt %@u Iry matter

lve eStI ve tra rocesse
Cobasls,smd:labwt PpB6dL af $he pratciacontentisterived front geast and

sweet s, rts, ice creamdesserts, canned products,
f r sRow Q#Ség/eﬁ’tﬁl%mo&‘?@@ﬁﬁﬁ 1S Q%ﬂ\ﬂ%d r%hk’fé’itﬁ'gﬁ‘é%’us pulse
fo Shts, ARAThe i B IZE?@%%’E?@?%F%%Q E?\r\ié‘ig%t, preferably

ri'se ready-to-u anlmassuc
p| @J5e+ 23 % daly\melgh’ponm dry matteobaeis, saidrpabdyctsiomegrisingthe
%3 fis nd crusta ceans etc. Pharnaceuti cal
gwing e@g"llFﬁﬁse products, typically in the form of
a tagl efheoéorité‘nt%faéi%éﬁt%ﬂeféﬁtﬂhutﬁﬁaﬁél'fﬁbﬁﬁ s@!é%té%f frof'tRe

bi ol ogically active 1 ngredients I ntended curing
and/ or glrdmcmsls’mggtdférymmnbﬂmtors aaltlgee%aﬂaéulenca-producmg

condi tiQn ceutical rthernore

conpr | s iRRERARIRRS S 5+ abl BaarlpdEs e Aeid. and lectins
and/ or gaeduEES bym% BF Riceée npr’@'fé?ﬁb@i‘&y P5YCormetes gh&restefera-
are veréI well suited for use as a pharmaceutically

accept ablyedy 9fr«riraare, enea niere| preferably by 95% or more, and most
preferably by 99% or more as compared to the unprocessed pulse

parts;

e at least one compound selected from the group consisting of 1-pen-
tanol, 1-hexanol, and 1-octen-3-ol is reduced by 50% or more, pref-
erably by 75% or more, more preferably by 90% or more, even more
preferably by 95% or more, and most preferably by 99% or more as
compared to the unprocessed pulse parts;

¢ at least one compound selected from the group consisting of 3-hy-
droxy-2-butanone, 3-methyl-1-butanol, ethyl octanoate, and ethyl de-
canoate is formed or is increased by 10% or more, preferably 20% or
more, more preferably 30% or more, even more preferably 40% or
more, and most preferably 50% or more as compared to the unproc-

essed pulse parts.

In a second aspect, the present invention relates to a fermented protein
product derived from yeast and proteinaceous pulse parts, wherein the
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preparations. Detail ed descriptipon of the invention In
a first aspect, the present invention thus relates to
a fernented protein product derived fromyeast and
protei naceous pul se parts, wherein the protei n content
of said product is about 25-80 %D ight on dry
rrapltcéelnbmt@t @nsaldapr@ducmswmﬂ 8b- Q% byrweighhor dr satter

contm HTEabai 48 % br ARy Ral hallons daiiles RinBedstat

V\hﬁlb@tFBS-Qs%gd)Mhé frdl%uﬁ@diﬂit@ﬁt isi derivey.froif p%tblha&@bgbbulse
3 % by weight on dry matter

pr ef er abl Si s

saP%I %ramﬁwhe@mﬁie §|Vﬁ@”@€h§°ﬂ*'f6m SINay: 3Qaéth)/r\é!§'9ht tRegferably
n f r

cePict 2% ppweldith dindfle bk ccid PRRcL BiBfising the

I nfollowirgy featwesi gens, f1l at ul ence produci ng

ol i gosaccharides such as a- gal act osi des, phytic

aci d,* afhe ¢antentaf anii-nugtienal f%‘}tOEﬁ)%'@FteﬁrfF%n the group

prefera 7 r \V

or e, cuaibihe o i TR oS GuufeR fidbloholoraid s

pref er ablhgos)axccl@@r%es suatr as asl Ggamtwdes, pghyic acid, and lectins
unprocesse ul se ne_cg

sel et o eauEed B 5% 0b massorieratAGRY 75 i HAR, more prefera-
1- hexang|:y 'byP96% lor bR edeR imdre 6r8f¥r‘§@l? bgl E%%r‘?ﬁor@oéﬁd most
preferably "by 75% or nore, nore prefefably by 90% or

nor e, ep@fIitheprQ%emamme by cobmpared tmthe, urprocesssad pulse
preferablli by 99% or nore as conpared to the

unpr oceB8%¥ pul se parts;

o the content of beany flavour components selected from the group
consisting of 1-pentanol, 1-hexanol, and 1-octen-3-ol is max. 10 %
rpa, preferably not more than 5 % rpa, more preferably not more than
3 % rpa, and most preferably not more than 1.5 % rpa, where rpa is
the relative peak area measured by headspace chromatography of the
total compounds volatile at 70 °C;

o the content of attractive flavour components selected from the group
consisting of 3-hydroxy-2-butanone, 3-methyl-1-butanol, ethyl
octanoate, and ethyl decanoate is min. 5 % rpa, preferably at least 8
% rpa, more preferably at least 10 % rpa, even more preferably at
least 15 % rpa, and most preferably at least 20 % rpa, where rpa is the
relative peak area measured by headspace chromatography of the

total compounds volatile at 70 °C.

In a preferred embodiment of the present invention, the yeast is preferably of
the Saccharomyces cerevisiae type, and most preferably brewer’s yeast. The
proteinaceous pulse parts preferably originate from soya and/or pea and/or

lupine.
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decanoate is formed or is incregased by 10% or nore,
preferably 20% or nore, nore preferably 30% or nore,
even nore preferably 40% or nore, and nost preferably
50% or nore as conpared to the unproc essed pul se
parts. In a second aspect, the present invention

r eAlsoein a prefefred mb@tﬁmnbpéthe presentcinveriian doe fergranted

Y FBR R ol s SRRt e Rkl MaEs oo pigsof gt least

vvegg%t on dry matter basis, and about 1-35% of the
protein content is derived fromyeast and about 65-99%
of the protein content is derived from protei naceous

pu ' el ' [

Dot aspact Welesainteifioh EREs i a ARhBH of pheHiing a
mefelrmentets poteingirddyctaitrived dom yeastand potéinhtevaspulse parts
features:; ercthe cont ent, of an%l -nytritional factors

se?% paerih ﬂb?‘f?ecﬂf‘eﬂﬁnﬁ 4he falloMiRg §tePs; ypsi n
p FHD& éét%ﬂ?ﬁrcftélﬁéﬁéﬁﬁ?&élgfe rs! |ﬁ% dry m%tter ratio of

gosa des such as a- ct osi
acfrdm aiijtHeZto m100s reduced by 50% or rmre

ofia Frdipringing VepeleSn Ry<Ee Gl Triresténd uaget Sonditons
pr ﬁ/h@l‘é‘ﬂ'leywéﬁér 9:89(?(4?1‘{ dBBE PoR exESETP80%d f6r01 4P ®ours at a tempera-
un rocessed pul se parts; the content of beany flavour

196 AbeU-687C ampre praferably of @bait?5-4% PG gunder anaerobic
1- , . hexanol, and 1-octen-3-ol is max. 10 %
rpgﬁ?ﬁ%ﬁ@%élagél y not nore than 5 % rpa, nore preferably
notiii) TAEEbdtimgthe fermented mixture resulting from step (i) for 0.5 - 240
minutes at a temperature of about 70-150 °C in a closed system.

In a fourth aspect, the present invention relates to a method of preparing a
fermented protein product derived from yeast and proteinaceous pulse parts
as described above comprising the following steps:

(i) mixing live yeast with proteinaceous pulse parts in a dry matter ratio of
from about 1:2 to 1:100;

(i) fermenting the yeast/pulse mixture resulting from step (i) under conditions
where the water content does not exceed 80 %, for 1-12 hours at a tempera-
ture of about 25-60 °C, more preferably of about 25-45 °C, under anaerobic
conditions;

(iii) fermenting the yeast/pulse mixture resulting from step (ii) under condi-
tions where the water content does not exceed 80 %, for 1-12 hours at a tem-
perature of about 25-60 °C, more preferably of about 30-60 °C, under aerobic
conditions; and

(iv) incubating the fermented mixture resulting from step (iii) for 0.5 - 240

minutes at a temperature of about 70-150 °C in a closed system.
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volatile at 70 OC, the content; of attractive flavour
conponents sel ected fromthe group consisting of
3- hydr oxy- 2- but anone, 3-nethyl -1-butanol, ethyl
octanoate, and ethyl decanoate is mn. 5 %rpa,
preferably at least 8 %rpa, nore preferably at | east
10 % rpa, even nore preferably at |east 15 %rpa, and

oifie PlefiedenthBlimeBh ot iemeliod p g i enBBn, 6nd BFmore
ché@igaﬁsgé@l@btedoﬁomftﬁe igeb@p c6 ep M@ééﬁés' Peplidakes,

In a preferred enbodi ment of the prese
| n%'ﬁﬂo@ laseRcafWy asesi Beng@ﬁésdmrylc@flulaﬁes, phytases lipases,

5&5‘@}189%&9@9%8%%\%5 d&d Er}’B&nneet%n’\Tfﬁ ug%rSf fSNeanekfs in the

br ewe €ei haceous
pr abevealhlethads. Jhedeeméniech protein pmﬂumt obmn@dl'm/the last step may

i ne. Al so a ferred enbodinent of the present
fHRre b é@@ﬁ@?&%@vmrﬁm' L!P%‘Géﬁr # ‘égf‘f tions that the
st [ e
ﬁ*’;?'%%t%”p‘%““’é 384 ol bkbded R0 E CProfreBlydSs ¢, Mlore
repmf@sabiy)S(N@Bamd)maat ppefe[:&biy 3] °6) fermented protein

product derived fromyeast and protei naceous pul se
parts as described above conprising the foll ow ng

st pPanothéy pl’@féﬁréw ehiboRIiMERssf the infethbas oF ﬂT’le.Ci‘iWéﬁtldPr\J lthe
parts in a dry matter ratio of from about 1:

1: feomented PFOﬁ@ﬂrﬁéﬂdlﬂtﬁgS subjesz&aisho/fpupseamakdmr@ “preferably to

weotpi ERrc FEThRYER 4 essf e g Hck R 97104 B weight an

t egpedter binding capacity of at least 4 parts per part of the product by weight.
The fermented protein product furthermore preferably comprises a protein
content of 25-80% by weight on dry matter basis and a glyceride content of
0-30% by weight, more preferably 0.5-23% by weight, on dry matter basis.
Preferably, about 1-35% of the protein content is derived from yeast protein
and about 65-99% is derived from pulse proteins.

In a specific embodiment of the methods of the invention, the content of at
least one anti-nutritional factor selected from the group consisting of trypsin
inhibitors, antigens, flatulence-producing oligosaccharides such as a-1,6-ga-
lactosides, phytic acid, and lectins is reduced by 50% or more, preferably by
75% or more, more preferably by 90% or more, even more preferably by 95%
or more, and most preferably by 99% or more as compared to the unproc-
essed proteinaceous pulse parts. Also, at least one constituent selected from
the group consisting of 1-pentanol, 1-hexanol, and 1-octen-3-ol is reduced by
50% or more, preferably by 75% or more, more preferably by 90% or more,
even more preferably by 95% or more, and most preferably by 99% or more

as compared to the unprocessed proteinaceous pulse parts. Further, at least
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- 240 mnutes at a tenperature of about 70-1 50 OC in

a closed system In a fourth aspect, the present

invention relates to a nethod of preparing a fernented
protein product derived fromyeast and protei naceous

pul se parts as descri bed above conprising the

f oome)ﬁpngltge@wleqtegi franx itheygraupecansiating\ai t3shydroxy-2-butanone,

P BB Bitet SyiBaeTond, Bpd eliyBehghod@'s forflea oris in-

ye@:‘ébééd'b?ﬂ 0% 0 wicre! praféiabNgby PO 6i @idré lmowﬂﬁlfélferabl by
conditi ons where the water content does not exceed

% 39 %rormere, ilpygndnare %Fef%fﬁfblé’rbi’ 4QYocordgnoee, @nd rngsfauet%ably by
no naer obi c
Co%%/of’élirgrﬁg@%é}éogﬁp]a erman ngﬁﬂg%sggyﬁ %% se mxture
resulting fromstep (ii) under condi tions where the

wat er content oes not exceed 80 % for 1-12 hours at
2 ieenolBpERpcicpmEBgmena dbe disthis B piednépr Tag content

81“% tﬁﬂuﬁﬂoﬁg fFHfb%%e%gf&Permctﬁa irbl) Béns@?}ﬁ’%&f h‘%psm

atin ernmented m xture t1ng
(| inh)bitoos, amtlsens,z‘mmenne{psedmng ohgmmchaudes sﬂchﬂasmﬂ ,6-ga-

70-1 sed temln r ef ed enbodi
o 'ap?Peﬂfrewﬁaﬁ‘c 3eidy Fad TRinRT pepteRS S0%iramare praferaly by
Seys% Gtnbred maérléepraféwmyqafm%tdrnﬁo@‘ RERRGIaSeferably by 95%
peptl dases ga act osli dases rTy ases, peCtI nases,

hem Bre, AN @ost preferabbsby PPYeermoreag cpmpaned fheswrproc-

B Bk faCeulRESig Rehb oA hebor gt ey bl

I ncérhpoh@rstb stlaled®rvm the group consisting of 1-pentanol, 1-hexanol, and
1-octen-3-ol is reduced to max. 10 % rpa, preferably not more than 5 % rpa,
more preferably not more than 3 % rpa, and most preferably not more than
1.5 % rpa, where rpa is the relative peak area measured by headspace
chromatography of the total compounds volatile at 70 °C. Further, attractive
flavour components selected from the group consisting of 3-hydroxy-2-
butanone, 3-methyl-1-butanol, ethyl octanoate, and ethyl decanoate are
newly formed or increased to a content of min. 5 % rpa, preferably at least 8
% rpa, more preferably at least 10 % rpa, even more preferably at least 15 %
rpa, and most preferably at least 20 % rpa, where rpa is the relative peak
area measured by headspace chromatography of the total compounds
volatile at 70 °C.

In another embodiment according to the present invention, one or more edi-

ble ingredients are added to the product.

In a further aspect, the present invention relates to the use of a fermented

protein product as described above for the manufacture of a processed food
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0C, and nost preferably 70 0C d n another preferred
enbodi nent of the nethods of the invention, the
fermented protein product is subjected to full or
partial drying, preferably to obtain a product having
a water content of not nore than 10% g¢m5|ght and a

wap@dum feginvgnarmpad/or 9nwmala10nrsumlon phe inveption gisq refates to

et e b oy e B g bR e[ Sgpoc
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content of 0-30% by weig e preferably 0.5-23% by
wetagihe, uwfwhrmpﬂwt feaﬁlesmapu@c&ramf@ foag&ﬁtfee_d praguict for
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the content of at |east one antj-nutritional factor
seP@é’tuéﬁfe #%mwfﬁqteifpofo @ RIFElRgr grPharpgepytical product.
i nhibitors, antigens, flatul ence-producing
oligosaccharides such as a- 1, 6-gal actosi des, phytic
acAdunalver dfestepasust be peofoeriedyn Boptectiomowith the methods of the
preferae by 75% or nore, nore preferably by 90% or

preseg @'Xfeﬂ%?% preferably by 95% or nore, and nost
preferably by 99% or nore as conpared to the unproc

Const | VRANEREERESIYIA BroRihacedus ?8%32‘? R of
sob% &r - hareetBRg BRI BikfteD. O oy o0 e

prefera |y 0% even re preferably by 95%
or El ‘S‘Y% ﬁ%@mwdwl 9%B-or nore as

conpared to the unprocessed protei naceous pul se parts.
M ggﬁnéaga |§F\b§sjglg&gq§c?utfv&lﬁm yéz?s? cells of the
Pichia type (e.g. Pichia pastoris), the fission type (Schizosaccharomyces) or
the budding type (Saccharomyces). Saccharomyces cerevisae is the most
preferred yeast type. “Baker’s yeast” or “brewer’s yeast’ as used herein refer
to a large number of Saccharomyces types, such as e.g. Saccharomyces
cerevisiae or Saccharomyces carlsbergensis. Spent brewer’s or baker’s
yeast refers to waste products from industrial productions. The skilled person
knows that a wide variety of yeast strains are available, including strains that
have e.g. thermophilic features, etc. One or more enzymes can be added,
such as proteases, peptidases, galactosidases, amylases, pectinases, hemi-
cellulases, phytases, phospholipases, and lipases. Yeast may be added in a
yeast/pulse dry matter ratio of from about 1:100 to about 1:2. Ratios such as:
1:2; 1:3; 1:4; 1:5; 1:6; 1:7; 1:8; 1:9; 1:10; 1:20; 1:30; 1:40; 1:50; 1:60; 1:70;
1:80; 1:90; and 1:100 are thus included. The advantage of using high yeast
ratios is that the final product becomes enriched with proteins with a com-
plementary amino acid profile, and that a relatively short fermentation time



3-net hyl - 1- but anol, ethyl octanoate, and et hyl
decanoate is forned or is in creased by 10% or nore,
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more, even nore preferably by 40% or nore, and nost
preferably by 50% or nore as conpared to the

unprocessed pul ses. I n another specific enbodi nent of

the net hods of the invention, the content of
anti-nutritional factors selected fromthe ro$P

coard atrelajively lowyfpenentatian tempeeaturgnisirgauised. Furthermore, yeast

1, Bl VR Pt RERE 88 VBRI 181 oBs mangens and
bygledmeretoore, preferably by 75%or nore, nore

preferably by 90% or nore, even nore preferably by 95%
nore, and nost preferably by 99% or nore as

or
co : S, . i

oo PBEhEalion iy, JRSRAy BRcH 184 BLPITE ERGSTer ictEse, The first

s esteptcaingrisa® feimentatiop undes andernodicotoridities. Jimdd will ensure

1- hexanol|, and 1-octen-3-o0l js \r%duced to max, 10 % .

r pBN2PRYCHegiadatien OﬁﬁP*é'“PFfﬁwnﬁ Glofs sugB@s qligepaseliarides
Pgénﬂbﬁv%rgﬁi?l GF oftdrndive RRDUNPBles? TREYRBhY s@{(is;f?i’ggerably car-

an 1.5 % rpa, ere rpa Is the relative pe
nmeasd oatiaérpbicadly sersuringhyeash poglifenatipn @ndtdoenpleteatlecomposition

ds,.vol ati | t 70 0C. F h tt ti .
{ raBe Pt BdRgrpBed crardgatps i therg SR A SOHL Srying of the
of ré’suﬁb('@rgﬁéﬁugtmagttm@ﬁ@ob%iﬁ@d.hw -1-butanol, ethyl
oct anoate, and ethyl decanoate are newly forned or

increased to a content of min. 5 %rpa, preferably at

ropatsg: o By Wgten8l e 4051t HARbrCh h i ror o
at tdirstioud pdtsrfeem pillsdse Thedlast rheriae hizlyl beemilsak palvedised or
nmeasur ed by headspace_ chromat ography of the total

cofihenwige diydad inte partictes.dexamples of pulses include: soya beans,
peas, and lupines.

Mixing: Mixing yeasts, pulses, and water can in principle be performed by

any manual or automatic means known to a person skilled in the art.

Water content: The water content during processing of the plant protein

product is 80% or less, preferably 60% or less. After heat treatment, the wa-

ter content may be reduced to about 10% by weight or less.

Fermentation temperature: The temperature during the fermentation step is
from about 25 to about 60 °C, thus including 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 40, 45, 50, 55, and 60 °C. In the case that two-step fermentation
is carried out, the temperature in the first step is preferably in the range of

2545 °C, and in the second step it is preferably in the range of 30—-60 °C.



I n anot her enbodi ment according to the present
i nvention, one or nore edi ble ingredients are added

W@ o00bhe29pT oduct. I n a further aspect, the preskCI/DK2006/050010

10

15 ¢

20

25

30

invention relates to the use ofpa fermented protein
product as descri bed above for the manufacture of a
processed foodproduct for human and/ or ani nal
consunption. The invention also relates to the use of

such product for the ‘manufacture of a processed food
rai f ‘. piepy d befpuias/yeasi Imistuse anay e fermented

PR rri@%rﬂﬁ o850 489 820 Pl ¥ A1 g

for individuals with a sensitive di gestrve tract

and/ or individuals having or bei ng at risk
deldeabisealinent afies fermatation: Heaidraatment ofotnerferraerétedtnroduct

t h§h6{ﬁ8 b‘éfca?H&ﬁ‘ HB{ PO Elosha yH%‘?n n gfd y&?tc'fd“ig G& Breferably 85-
cosne ar naceutl ca uc
St 668 °@umb|ummgaeofw,rmn 85056 pBTIEBS, 1897 96 O, 92,¢93794N6BS 96, 97,

or 90T 0B 105,01l foarton, 12behHE AAon 40 Ei 5t 1 far o5-240

m xfinlit8s, pr@?‘éf‘éﬁveiéhomnh{é% fr%'id&?ﬁt% 0, M %L Yre 5 6,7, 8,9, 10,

Fer mentin l'ive yeast: Fernentation is’ carried
ouf5y2a &@6@$85cwl4§5 &0, 5596@;991|‘a?(1,)159 180 g2103|arnld|2140

pastoris),, the fissi chi a ces

PREVBURS) TP Pimosp 2 dia hEBFyealert SRR B RpeBibarioms and
c efcﬁihbéﬁ\ﬁaté $er‘hhﬁ‘ur'i@5htr-¥?{uﬁftﬁfn%¢fbc‘f&§3$vrthdtﬁ’ﬁm ieSquality of
yeast” or "brewer's yeast" as used herein refer 0 a

| athgepratgib@artof Saccharonyces types, such as e.g.

Sacchar onmyces cerevisiae or Saccharomyces

carl sbergensis. Spent brewer's or baker's yeast refers

t oVt hdusaiy coridifirisor fise Abal tpéathicid ted skined p@l‘sbn knows
skilled person knows that a wi de variety of

yeas
t that mhearusing ¥eryAngl temﬁ@fﬁi'd"%g rejativalyghent gﬂcubatron times are
needed.

The inventor has found that by applying the processing steps as described,
including the heat treatment at relatively high temperatures on the fermented
proteinaceous pulse parts as well as proteins and other accompanying com-
ponents from yeast, the resulting product possesses favourable organoleptic
properties. This is very surprising and to give an explanation of the underly-

ing mechanisms would be speculative at this stage.

After treatment: After the heat treatment the fermented protein product may

be dried to a water content of 10% by weight or less, preferably 8% or less.
The drying should be carried out under such conditions that the particle
temperature does not exceed 100 °C, preferably 85 °C, more preferably 80
°C, and most preferably 70 °C. Drying increases shelf life and facilitates

handling. The dried product may optionally be milled.
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phyt ases, phospholi pases, and 4 pases. Yeast may be

added in a yeast/pulse dry matter ratio of from about

1: 100 to about 1:2. Ratios such as: 1:2; 1:3; 1:4;

1.5; 1:6; 1:7; 1:8; 1:9; 1:10; 1:20; 1:30; 1:40; 1:50;

1: 60; 1:70; 1:80; 1:90; and 1:100 are thus included.
ThOngdranergpedible ingragienis gray/suksequently beiasdeddo the groduct,

b BB AR S, oA o o,

r e{naémmel Fmeiwatids epHBIiffaring Bubsizmess, colo@sapreservatives, and
fermentation tenperature i s required. Furthernore,

yeﬁ%\to%$ow des val uabl e trace conponents e.g.
vitam ns, nucl eoti des, mannans and gl ucans, etc.
Fer ment ati on may opti onal ly be carried out in a

t \/\M@O@Eﬁﬁjctsﬁifahéimwéntmhamrplds’rpglyiem out to have a very
fernentation un anaer obj c ﬂ'}%l ons. JH
endliractive faveyr '%l Qsmﬁr?tﬁsi IMHEYe PY)‘HHI 'S due to a sig-

fensive flavour notes. era
c aand/noe theoformatioo loif @atl/oy anenem@aisadn Jremsontenbof ¢am aomerlts

and conpl et e .deconmposition of the partially degraded
ca?%‘b?ﬂ%?ﬁf '."e&l@ng'ﬁerm)re a partial drying of the

resul ting product may thus be obtained. Pulses: The
pl ant material used as a starting material is in the

f ol he cesyiting qumwhsanose havsrepeelleat nutritienpl prieperties.

RIS oERYaE ) GlboBh) HERIE HooR I RIISEY! B, 925, more

some@@@mmumm:% isotained (Msasuvbd impigsMagdordi eta&hé method
ses, and water can in principle be gerforrre

afiesarioed IBQSEN IS, AsinA0RE0SRARG, Soskris AMIBRI BREace 1998:
thggafl .11 and Boisen, S. & Maughan, P.J., Acta. Agric. Scand., Sect. A,

Animal Science 1996: 46, 165 — 172). The improved digestibility correlates

with a significant reduction of the content of anti-nutritional factors according

faﬁﬁ‘l@éﬁt r%H?Pﬂ&%moﬂhb%?érﬁ'%ﬁ ﬂ@%n@@%sﬁggfﬁﬁhﬁféggén flavour,

to this invention.

Fermented protein products according to the present invention are useful as
a food product for humans and animals but also in production of cosmetic
and pharmaceutical products. Pharmaceutical and cosmetic products might
contain between 1 and 99% of the protein product.

In food and feed the normal use concentrations are about 1-5% when used
as a functional ingredient and about 5-99% when used as a nutritional ingre-

dient.

Anti-nutritional factors: Comprise compounds such as trypsin inhibitors, anti-

gens, flatulence-producing oligosaccharides, phytic acid and lectins (see for



Water content : The water content during processing of
the plant protein product is 80%or |ess, preferably
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may be reduced to about 10% by, aeight or |ess.
Fermentation tenperature: The tenperature during the
fernmentation step is fromabout 25 to about 60 OC,

t hus including 25, 26, 27, 28, 29, 30, 3 1, 32, 33,

34, 35, 40, 45, 50, 55, and 60 OC. In the case that

t wexamehe 4. ridhela Pedarsen: cSiudiesiolobeyaheaa Rrotgiadatolgrance in

reforgriiiant ol LR BhEbiedahd SqhipiBR) Toflo, iy 44°and 46
r 355)9 Aot rﬁﬁnﬂi&élﬁ?a&df@éﬂeor@dgﬁe@ b9 ot GaasR B0 pféféﬁafblly by at
The pul se/ yeast m xtur fermented for 1-1

holga§t 75 Fe.i rugrehgre{eragly by aﬁleagt 9@ %,7andgmost prﬂ)erapy by at least
: He
Fr 35,5 anebmParkE® e EbIORBL ke hir T e o i e

out in a closed system at about 70 150 0C, preferably

ggBeglr?Moﬂg@C L el léghglgagge @:‘(posggns ggglfgénnggktgt?ér 1974,
11@;‘) 24()593 comp oﬁéﬁts shieh: %sliségn%ﬂ%l ﬂﬁéxari'cﬁ%ngﬁ -befen-3-ol are

preferabl 'm nutes, 1 ncluding
0 E‘gpo]:l;edas majo¢ comntmtor's toahe beany flareur GflpulsEs s@Bih as soya.
5, 950 0,. 90 120 50, .180
2abhis T fRiour unparfde BlerTratet Bt atpAiina S g be used

Ki & aflihgrédfd® ™ f50d, $Bd, %gnfe%c'dhﬂcﬁhéfﬁ{a%ehﬁé@'ﬁﬁbd@cts Beany
anti -nuttitional factors, without i mpai ring t

qufiavauy companents ateeieduged by ateast S0cbs prﬂjetahlw by iableast 75

S b T b B A AR o5 o

I n@@thghrmdthﬁﬁmp%@s}sgd%e pévds.i Basidt o Flpd, tgieshtent of
that by _applying the proces&t&? steps as descrl bed 0
i nepany flavauscommnanentsein aprusgt of ﬁledf‘VQféﬂ%ﬂ i§irgax. 10 % rpa,

t ePRRLALY RSt RBrd han 5 TRY Bfbre preferably not more than 3 % rpa,

and most preferably not more than 1.5 % rpa, where rpa is the relative peak

area measured by headspace chromatography of the total compounds
volatile at 70 °C

Attractive flavour: Attractive flavour components are for example

- 3-hydroxy-2-butanone which has a fruity, mouldy, woody flavour,

- 3-methyl-1-butanol which has a sweet vinous banana flavour,

- ethyl octanoate which has a sweet apple flavour, and

- ethyl decanoate which has a caprylic fruity flavour.

Attractive flavour components are formed or are increased by 10 % or more,
preferably 20 % or more, more preferably 30 % or more, even more
preferably 40 % or more, and most preferably 50 % or more as compared to
the unprocessed pulse parts. Based on Example 7 the content of attractive
flavour components in a product of the invention is min. 5 % rpa, preferably

at least 8 % rpa, more preferably at least 10 % rpa, even more preferably at



pr ot ei naceous pul se parts as well as proteins and
ot her acconpanyi ng com ponents from yeast, the
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properties. This is very surprdsing and to give an
expl anation of the underly ing nechani snms woul d be
specul ative at this stage. After treatnent: After the
heat treatnment the fernented protein product may be
dried to a water content of 10% by wei ght or |ess,

pr lepst 4D 1% reapand mestpreferablyr atileastsib¥% mabwhese rpa:is the

C el ek S8Rt et b8 oo linty akngcot!

noc@mpbgﬁ@geabme&ﬁ 7®Cc.and nost preferabl y 70 OC.
Drying increases shelf life and facilitates handling.

The dried product may optionally be mlled. One or nore

S?i’@t@in{ &thgrﬁl L ?Hésfefmé(%tglri Eﬁﬁl&ﬂ?gﬁggjcp ﬁaé?gﬁg’%’eﬁﬁ’ cbient of at

acbebgt 9564 ahd upem80§’/ofbyaﬂe|ghhbm enamatter basisy incuding 25, 30, 35,

or 04540 < B0 88 0 75, 8nd BOWh oK frator of ersrstala cantan,

t hgbbiVEN55@ |§HéWéoefr6‘t9|| éisirg BnAWbdLR 6B ﬁgﬁhé protein

attractive flavour. monstrat ed t hat

i npontestiisfderivedrfrans pdmielrtan:eauspglsa partsant reduction in
the content of conponents causing unpl easant fl avour,
and/or the formation of and/or an increase in the
COAtBlerid (510818 RBRpdshnSs dbtahéd %§ﬁing?Jédt QVéWér’s yéust and
resul ting products furthernore have excel

nuseya beamangios p@atar@éor lmpine, due Extaﬁmn@mer%ailand nutritional

or 8P s mW ol ol Mo meadured in pi gs,

according to the nethod described in Boisen, S., Acta
Agrl c. Scand., Sect. A Aninmal Science 1998:
_ergg.conten STh@fqygmjﬁ% pratein progpethassg ft(pt@l content of

SCFHE)%O'-, d€5hd triglycerides in the range of 0 — 30% by weight, more pre-
ferred from 0.5 — 23% by weight. The constituting fatty acids of the glycerides

have a carbon chain length in the range of Cs— Cos.

The invention is illustrated in the following non-limiting Examples.

EXAMPLES

Example 1

Production and composition of a fermented product based on defatted soya

50.0 kg of dehulled and defatted, flash desolventised soya flakes were
moistened with 10.0 kg tap water and extruded on a Werner Pfleiderer pilot
extruder at 150 °C. After cooling to 50 °C, 60.0 kg of centrifuged, spent
brewer’s yeast (with approx. 10% dry matter) and 50 g of Phytase (BASF



Ani mal Science 1996: 46, 165 - 172). The i nproved
digestibility correlates with a significant reduction
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to this invention. Fermented prptein products
according to the present invention are useful as a
food product for humans and animals but also in
production of cosnetic and pharnaceuti cal products.
Phar maceuti cal and cosnetic products m ght contain

beNatiphos S009 Igowersf addes. gihetresultipg stirot was miked @andriacubated

u<BieSroBicaR 5 HRGr"Anht i it 4 veCafe TRUEbuGe G B ihutes
usgOgssCavay/tarribt Pidin htHsRAMyRm. Sabseduéntly! ihestoduct was
factors: Conprise conmpounds such as trypsin

i ntiash doed unden sucheeendiffons ihat theepantiol¢lempgrature did not exceed

ol hgesacchari des, phvtic .acid and | ectins (see
fo?gxé%pﬂd;r%'—lieg'ﬁ@Inb'g%"}ge%@rrg@h: " St udi es of Soyabean
Protein Intolerance in the Prerum nant Calf,
Uni versity of Readi ng Septenber 1986, pp. 44 and 48-
55 he dried-niedyctihasihe felewipg Anal¥sisieduced by at | east
50 % preferably by at least 75 % nore preferably by
at least 90 % and nost preferably by at |east 95 % as
;:lorrpar eGrude Phl'cﬂeimr(}Nm6&'$ed( pul se pa&&.s.%geany

avour: In the literature (Goossens, Engi neeri ng
Qct ober Meipture pp. 59-60) conponents %E%as
1- pent a@ﬂlldeﬁaThexanol and 1-octen-3-qgaje reported as
maj or contributors to the beany flavour of pul ses such
as soyaCrude fibref f - f | avour i s unwant edt.Ri%ea fernented

protein_product that is to be used as jngredient in
f ood, f@Eﬁt,'c agdrRauUNd RASPARHSraceut | c%ﬁgp%oducts.

Beany fpRVaun squaizedsgeion)r educed g at |east 50 %
preferably bé_ at least 75 % nore preferably by at
in

| east 9Wakgr Bindingost preferably by at:#&ast 95 % as

Furthermore, anti-nutritional factors were found to be significantly reduced:

Raw material Exp. product

Oligosaccharides 13.5% 0.9%
Trypsin Inhibitor 62 000 TIU/g 2900 TIU/g
B-conglycinin 90 000 ppm 8 ppm
Lectins 200 000 ppm 1 ppm
Phytic acid-bound phosphorus 0.60 % 0.05 %

The end product had a pleasant flavour and mouth feel and was easy to dis-
perse in water. No beany taste was noted.

Example 2



conpared to the unprocessed pul se parts. Based on Fig.
1, the content of beany flavour conponents in a
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not nore than 5 %rpa, nore preferably not nore than 3

% rpa, and nost preferably not nore than 1.5 %rpa,

where rpa is the relative peak area neasured by

headspace chromat ography of the total conpounds

voI atile at 70 OC Attractive flavour: Attractive

B 00 18 ROSIliG: a fermanted product based on whole soya

rqoxy 2- but anone whi ch has a fruity, nmouldy, woody

fI , - 3-nethyl-1-butanol which has a sweet vinous

banana flavour, - ethyl octanoate which has a sweet

igﬁb@ l{i%ﬁw@ﬁ'&gmwﬂﬁmﬁ flaeel gt ne%ﬁ%?&#éép "Cina
o SRt ioge Chiheasen, Riter tock "?31% 53 h 0 kg 2 tap water,
% ”é%’°ﬁ°““‘éﬂf;’§°22”eff2’§é’?°:;?§aﬁ%%ﬁ22?2?&"”%;@22“@99‘“""
palase. s oy ogHmMERhHere asmirasl diie BHEUTGrwas ricabafert

| SR RATPRIST oS OBl f 96 YRR hEbdon in a

pr eibsea by stent al @23C. AflePvddium enfy&ﬁ%@vsa °mtﬁé€p"r§bu0t was finely
atl east 15 % rpa, and nost preferably at |east 20 %

r pgroumé;*rba .Bp!é\le@atllwelllr @hatgrwncb pendust Eaimeska siable syspension

R SR T

protei n product has a protein content of at |east 25 %
and up to 80% by weight on dry matter basis, including
5Th%@”e§5>r°d}€f3”@5’thgdo"%"%@m%' tiopy, 75, and 80% A
fraction of the protein content, about 1 - 35 %is
derived fromyeasts, and about 65 - 99 %of the

pr ot ei nCrude protein 42.4 %

Crude fat 224 %
Crude fibre 3.5%
Water 4.5 %
pH (1:10 aqueous dispersion) 6.4

Example 3

Production and composition of a fermented product based on lupine

200 g of toasted Australian lupine meal was admixed with 20 g of centrifuged
brewer’s yeast and 200 ml of tap water. After anaerobic incubation for 10
hours at 36 °C followed by a second incubation step in a closed system for
30 minutes at 100 °C, the product was dried in a laboratory fluid bed dryer
under such conditions that the particle temperature did not exceed 85 °C, pin
milled and analysed as shown below, in comparison with the starting

material.



content is derived from protei naceous pul se parts. A
preferred protein conposition is obtained using spent

whe@eao2987 yeast and soya bean and/ or pea and/ oPCT/DERIV6/050010
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due to the commercial and nutrigional value of these
raw materials. G vceride content : The fernented
protein product has a total content of nobno-, di- and
triglycerides in the range of 0 - 30% by wei ght, nore
pre ferred from0.5 - 23% by wei ght. The constituting
fatty acids of the gl ycerl des have a carbon chain

o
|

|‘oIIULII | LIIC |a||UC |||C |||V I UlL
i|lustrated in the foIRWMﬂ%In limti n&xﬁ%mﬁné@ product

EXphdteny pw)l € 1 Prioducti oggar conposjiti on oj2a 9
er nent ed product based on defatted sova 50.0 kg of

f
deWatered and defatted, flash9&%l venti sed soya 47:%es

V\k: i i C Cl al u C/\l. | u ||
5@?&9&? Pfl ei derer il ot ext4rEEJ‘ér at 150 OC. qug %

a
COS{ddhgoéé’ 50 0C, 60.]0 kg of gggpg ri fuged, spent g.g o,
b ith [approx. 10%dry matiter) and 50 g

of Verbasgese ( BASFNat uphos 5000 ‘L% wer e added. TheD2 %

reS‘ﬁ‘l—H—ﬁ'g_S‘FH'Fr—y—Wﬁ e t—an Redoate arnaerobi H Y
f P75 hours at 33 0C.| Next, %s%cond i ncubati on f%?

M BB at 85 C was carri ed BdhpyN a clgsed A&fl%ﬂc,e'ﬂileasant
Subsequently, the praduct was flash dried under such

conditions that the particle tenperature did not
exee OC and nmilled in an Alpine pin mll. The
%g’uct had the foll ow ng anal ysis: Crude
Proteln (N x 6,25) 58.3 % Misture 5.2 %

Production of a fermented protein product by a two-stage fermentation
process.

In the first batch, 1.0 kg of dehulled and defatted, flash desolventised soya
flakes were mixed with 25 g live spent yeast, calculated on dry matter basis.
Tap water was added to reach 60 % moisture in the mixture which was
placed in a closed glass jar and incubated under anaerobic conditions for 8%
hours at 45 °C.

The second batch was prepared identically and run in the same way for the
first 4 hours. Hereafter, atmospheric air was pumped into the fermentation jar

to establish aerobic conditions during the last 4% hours fermentation.

After the fermentations were stopped by steaming, batch samples were
analysed for crude protein and carbohydrate content.



Crude fat 0.9 % Crude fibre 4.2 % Phytic aci d- bound
phosphorus 0.05 % pH ( 1 :10 aqueous dispersion) 6.3

wOa0enonding 1 : 4.5 Furthernore, anti-nutriPCDRER06/050010
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factors were found to be signifjcantly reduced: Raw

mat eri al Exp product O igosaccharides 13.5 %0.9 %
Trypsin Inhibitor 62 000 TIU g 2 900 TIU g

b- congl yci nin 90 000 ppm 8 ppm Lectins 200 000 ppm 1
ppm Phytic acid-bound phosphorus 0.60 % 0. 05 % The end
rBatameﬂeadl\fmtbo@asan | Afl eagetabiaind mout h | Aeakrebid +wierobic

p
Exg#ﬂ}?'g 'qu}}’)&ﬁ'tfc } ngg'goﬁpositi on of a gé ﬁnt ed
p
s

D
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und on a Buhler ball mll. The ground
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Use in animal feed.

A fermented product prepared according to Example 1 was used in piglet
feed and performance compared with a control group fed with a similar feed
but with soya bean meal instead of the fermented product according to this

invention.

The trial was carried out with Duroc x Large White. 48 piglets were weaned
at the age of 30 days, average weight 7 kg. The piglets were divided into 2
groups at random, similar body weight, genetic base, male and female. Each
group was divided into 3 pens (repetitions) with 8 piglets per pen. The ex-
periment was run for 3 weeks, during which weight gain and feed intake were

recorded.

The control diet was composed of corn and normal soya bean meal. In the
experimental diet, the product according to the invention replaced the normal
soya bean meal. The energy level and the protein content were the same for
the two diets, and the content of lysine, methionine, Ca and available phos-

phorus were also similar.

The diet compositions are shown in the following tables.



in water and had a pleasant flavour and nouth feel.

The dried product had the foll ow ng conposition:
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3 Production and conposition of a fernmented product
based on | upine 200 g of toasted Australian | upine

neal

yeast
i ncubd
i ncubd

100 0¢

bed dr
t enper

anal ys

starti
pr ot ei

ter. A

fer apnaerobic

was admi xed with 20 g of centrifuged brewer's

and 200 nd of tap wa
ﬂmgnedfemt, %_O hours at 36 0C
Expeemantal rretejg grafucéd i n

€Cohtrolved b_y

a | aboratory

Esepecnental
i

f I ui d8-7

HYPS T Ra “xedd 85 0C

frat éé]g par t

pinmlled a

cle

nd

@bras shown bel ow, in conp:

%"ﬂﬁ(’o‘dhey by a two-stage f{

or ment®&@i on pr

Ari SEY.@¢th th
iction of a fadrnmented |

e 638

ocess8.0

In th
fl ash
live ¢
wat er
whi ch
under

Ffié T a' atth, 10 kg of det
desol venti sed soya fl akes

ot e% 6||u' def
vere mxed wit

atted
h 25 8'0

=T t, calculated on (

was added to reach 60 9% i

Iry nmet.ger bas

sture in the

is. Taad

mxt ure

eBC@saced in a cl osed gl af

5s j ar0-8nd i ng

ubat e@-9

ql%ebr&émik conditTons for—38)

Vo ) N AL
4 IIUUf.e dl 49

€. 10

Lysine HCI

0.16

0.12

Corn oil

3.0

1.0

Nutrient level

Soybean meal

product

DE mcal/kg

3.34

3.36

Crude Protein %

19.54

19.75

Calcium %

1.02

0.97

Available phosphorus %

0.49

0.50

Lysine %

1.09

1.09

Methionine %

0.37

0.37

Methionine + Cysteine %

0.73

0.75

The ftrial results are shown in the table below.

Experimental




The second batch was prepared identically and run in
the sane way for the first 4 hours. Hereafter,
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was divided into 3 pens (repetitions) with 8 piglets
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whi ch wei ght’ gai n and feed [ ntake were recorded.
c otkorfekedtkgegainpiscreaspdsatsteintialy whendeplacing sca(aﬁaeajemeal with

megl .. Ln the ex ment t he .product according
oheiierPRoRTEACHAR Bho th B EARISEoya bean meal
The energy | evel and the protein content were the sane
for the two diets, and the content of |ysine,

el hiscample @w%ﬂiusfa&t@sna@eehgnegbn@trmgnabfaéugpéthe protein

S| B?do%cts according to the present invention.

The product can be used similarly as a feed product for e.g. few weeks old
piglets that are being customized to eating non-dairy based feed products.
These animals have a very sensitive digestive tract but upon feeding them
with protein products according to the present invention, they can start earlier
eating non-dairy based feed and thus gain weight at a faster rate without the
risk of getting diarrhoea or other problems with the digestive system.

Example 6

Use of a fermented protein product as a functional ingredient in food

The functional properties of dry products produced according to the invention

in food applications are demonstrated in the following example.

Thus, hamburger patties were made according to the recipes in the below

table. The beef meat was ground on a 3 mm plate and mixed with salt and



The diet conpositions are shown in the foll ow ng
tables. The trial results are shown in the table
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i ntake and feed conversion (kg eed/ kg gain) increased
substantially when repl aci ng soya bean neal with the
fermented product according to the invention. This
exanple thus illustrates the enhanced nutriti onal

val ue of the protein products according to the present
i nViSrefitbe wateefose minutecairsiow speed. Next the rgmaising dryed

0L BBHonE e dolREA 19 D Rettefida iy, Ay BELMR: 4

Themsutas ofBiging i 8lov ¥9edd pattieswere shapedtandefofradtinto 100 g
but upon feeding themwth protein products according

t obungery rAftasrying aba0Q o0& untiha gorteraperature £f|7i2e)C was reached

F aefeley el Weiolf s FERRE AT IoBE Il 0,

ot her problens with the digestive system Exanple 6

Use of a f§rnﬁ ed protein product as a fungtional
i ngr edi ent—m&dﬁ%uﬂet—i—emallpmpen—é—m—dry

product s ppggtunest 3599%l N9 to Ry gvent i gg gy ood

applications are denonstrated in the follow ng
exanpl e. THoya pratdetir ger patti es OV} % nade 300d%di ng

to the recjpes in the bel ow table.  The beef was
ground on QR@Wﬁﬂqﬁﬁate and m xedel\'/got sal t 3:@%3 of
the water Bgéffavduput e at sl ow spegyly, Next, gbhey

remai ning dry ingredients were added foll owed by the
remai ning $Alter. After another 41MAh% es of 180x%ng at

sl ow speed j es were shaped a rmed i 00 g
bur gers. Alfj%g’tr’é'Jfryi ng at 200 0OC Q(rﬁgl% a cor@H%%
tenper at ur@adér 72 0C was reache@2atdeypat t i 28.60%€
wei ghed agaln and the frying loss cal cul ated. Batch

No. 1 2 Beef neat, 25%fat 75. %65 05 900 %
Frying loss: 23.5% 16.1 %

Thus, the 31.5 % reduction in frying loss demonstrates the efficient water
holding capacity of the experimental protein product.

Example 7

Characterisation of flavour profile

In order to illustrate the flavour changes obtainable by the present invention a

series of products were prepared:

Based on defatted, toasted soya meal (product code A) three products ac-
cording to the invention were prepared as described in Example 1 (products

coded B, C and F). However, for products B and C the initial amount of yeast



Soya product 0.00 % 3.00 % Onion flakes 1.00 % 1.00 %
Beef flavour 0.20 %0.20 % Salt 1.00 % 1. 00 % Pepper

W@216/102907 15 % Water 22.60 % 29. 60 % 100 % 100P@4/PK940650010
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loss: 23.5 % 16.1 % Thus, the 3 1.5 %reduction in
frying |l oss denonstrates the efficient water holding
capacity of the experinental protein product. Exanple
7 Characterisation of flavour profile In order to
illustrate the flavour changes obtai nable by the

pr added ta ihecsnyaoneal was 3% by weigbtiotdry meiter, gndfar pepduct F

Based ol f at oz soyaneal (.pro t e A

cn EanRbATeRbt GEvedstanhEd B 7o BRBH Gl ik rastes
prepared as described in Exanple 1 (products coded B,

C and F). However, for products B and C the initial
an’p'lbﬁW'Sﬁ a pEQiich ageerding tonibedaventipadpragict 90% .@.was prepared
we dr r i Jl . .
283 B 9P o BB RHFft Hh  sgpoed
Li Egmha 2. Howdvet, fcganoddt:iﬂﬁ gh@imﬂmfaiwtdff geaétmduwctg the
code E s prepared on.the basis o u at, toaste
SOW%%‘Q\%@W@E%%&EX welght obfnu@atiescri bed in Exanpl e 2.
However, for product E the initial amount of yeast

added to the soya neal was 3 % by weight of dry
maPtaduct Brwas drie® andJindty gmbuaddatfaboat 95 §Coand paodudis @,E and

95F%v%re%?'|dedpgreonqll§lcz§tsab%%1{£ 8§ Q&.

In order to characterise the flavour changes a comparative headspace gas
chromatogram was made as illustrated in Fig.1 and in the description of the
drawings. Subsequently, the peak components were identified by mass
spectroscopy (GC/MS - method).

1. Sampling

A 10 g sample was moisturised with water and transferred to a 100 ml gas-
wash bottle. At the outlet tube a steel cylinder filled with adsorptive material
i.e. Tenax, was adapted. The bottle was heated to 70 °C and the evaporated
components transferred to the adsorbent material by means of a helium flow

of 100 ml/min through the inlet tube for 15 minutes.

Desorption of the components for analysis was done by heating.

2. Instrumentation

Perkin EImer ATD 400 auto sampler, HP 5890 GC with a HP 5971 MS de-
tector.



F were dried gently at about 85 OC. In order to
characterise the flavour changes a conparative
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Fig.1 and in the description of,the draw ngs.
Subsequently, the peak conponents were identified by
mass spectroscopy (GO Ms - nethod). 1. Sanpling A 10 g
sanpl e was noi sturised with water and transferred to a
100 M gaswash bottle. At the outlet tube a steel

cyBi Gfegol@iinnl ed wi th adsorptive material i.e. Tenax,
was adapted. The bottle was heated to 70 OC and the
evapor at ed conmponents transferred to the adsorbent
Meg@ i SP-EY5-T8 0529id. Al ghlinttfidkness afoA0 nl / m n

t hrough the inlet tube for 15 ninutes. Desor pti on of

t he conponents for anal ysis was done by heating. 2.

I ngt El mer ATD 400 auto sanpler, HP
M@@?@%Mw detector.3. GC col umm 60 m
CP-S|I5 CB, 0.25id. film filmthickness 1.0mm 4. GC
tur r for 2 mn LN to. a
KES 3 gr"g'{‘ gé%g(mi‘s’@ %g‘a'éeﬁ@@@#"ea??%&%(ﬂﬂﬁia@t at 280

m“Cf&*ZEﬁ’ﬁ ion current (TIC) Scan 20-350 nl z,

el ectron energy 70 eV. 6. ldentification The
identification of the conponents is based on the

re e.Ftti ntine om pari son of the nass spectra
mﬁh—%—Mﬁ@a at abase.

Scan 20-350 m/z, electron energy 70 eV.

6. Identification

The identification of the components is based on the retention time and com-
parison of the mass spectra with a NIST-NBS75K database.

The identification of the flavour components is listed in the following table:

Component Retention time in minutes
1-pentanol 18.19
1-hexanol 20.75
1-octen-3-ol 23.34
3-hydroxy-2-butanone 16.74
3-methyl-1-butanol 17.40
Ethyl octanoate 27.48
Ethyl decanoate 30.80

To quantify the content of the beany flavouring components (i.e. 1-pentanol,
1-hexanol and 1-octen-3-ol) and that of the favourable flavouring components
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The identification of the flavour conponents is |listed

in the follow ng tabl e:
WOrM61e2907 - pent anol

Conponent
18. 19 1- hexanol

Retention tine in
20. 75 1- ocP€nDPR2@i/050010

23. 34 3-hydroxy-2-butanone 16.3/4 3-net hyl - 1- but anol

1

7.40 Ethyl

oct anoate 27.48 Et hyl

guantify the content of the beany flavouring

conmponents (i.e.

1- pent anol

1- hexanol

and

decanoate 30.80 To

1-octen-3-o0l) and that of the favourable flavouring

c ofiieo Benidsoxy-8-butangng, Geinethyhitbutanel, ethyl octanoate and ethyl

e REeleT P8 Pllve pRoR Sredit I WAL FrBSReH, TR conis pre sum-

Theakrigadlin thexfotlowing tald:sed in the fol Il owi ng table:

Note: All figures are relative peak areas (rpa) in %
of total volatile at 70 OC. Legend: - denotes an
angut - helgwgetectigrgtinitT &S rdentTtihet—the
prg##'gggéﬁvn atiles |oT the faw materials ips o E
d Prodedt v di Diefatteth)t| Prodoct NProdict t| Rrodastu] t|iWpole, | Product
cprrespondi ng product|s according to|the invention.
Fromthe resiifqasted qhased 1| pased Jdasednar |itAastgdq| based
spel i ng conpggent s arcﬁ1 redug by a Jactor| afgdhgn of gn
npre in the resulting ternenged protlein prog |ucts. Al
the sane tinemdat contfent of | Ahe favydurabl e| f|leamsri ny
Ccpponents—afre—ynexpactedy—sigpifieantbyihareased—+t
i | 188 A t hat e gbové observatign expl aj r|s Al 1.3
nRi lRdbiol MPf oveg qpaljat byl ity PR prodgei s mdess s | g7
according tolthe invention, as denonstrated| Qy the
h| dfosterf-8el | Nt ak@ i EQadpl g 50.5 - 9.9 1.3
3-hydroxy-2- - 4.4 6.4 0.5 - 3.5
butanone
3-methyl-1- 1.4 5.6 17.7 1.8 4.9 2.3
butanol
Ethyl - - 0.9 1.4 - 0.5
octanoate
Ethyl - 1.1 1.5 2.2 - 2.2
decanoate

Note: All figures are relative peak areas (rpa) in % of total volatile at 70 °C.

Legend: - denotes an amount below detection limit.

It is evident that the profile of volatiles of the raw materials is distinctly differ-

ent from that of the resulting corresponding products according to the inven-

tion.

From the results it can be further seen that the bad smelling components are

reduced by a factor of ten or more in the resulting fermented protein prod-

ucts. At the same time the content of the favourable flavouring components

are unexpectedly significantly increased.




Exanple 8 Use of a fernented protein product in a
cosneti c product The fernmented protein product from
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intended for use in the bathtwy The conposition is
tabul ated in the foll ow ng: Procedure: |ngredients
1+2+3 are m xed and, while mxing, ingredient 4 is
dosed by spraying. Under continuous nmixing no. 5is
added, followed by spraying a prem x of 7+8 onto the
product When the product is honobge nous, the fina
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of palapibilit iof prsduts inadleCaicdrdifg t6 thdmventiémtdsoderhBhstrated by
t he manuf acture of a pharnmaceutical product Protein

pr b tigBenieedrintakg in ExaMPIpPesent invention are very
wel |l suited for use as a pharmaceutically acceptabl e
ingredient in various drug fornulations such as

t aBkatple®d granul ates. This is due to the excellent
wat er and lipid binding properties of the product, but
al so due to the fact that the product is well

t oUSk & &tetflohed dtbifbRodiict th &2B8Hietik prowdds! | ve
tr | ergy. The

followng fornmulation for a granulate illustrates the
trition

or £ lereed diteMpriodlet P Fratnplent, RESdesiaR 42 hsptein ich
| - @l Ridh ﬁ!é'h‘d%ﬂtfoi GS(S/fPrW\th%tBhub Phetcdmpdittisttabilgted in

Exthrtrapfloﬁov%nng ' corn

Ingredient | Ingredient name according to | Contentin

No. INCI % by weight
1 Sodium hexametaphosphate 30.0
2 Sodium sulfate 10.5
3 Citric acid 0.5
4 Coco betaine 5.0
5 Protein product from Example 1 20.0
6 Sodium lauryl sulfate 5.0
7 PEG-7 glyceryl cocoate 2.0
8 Fragrance 2.0
9 Sodium chloride 25.0

Procedure: Ingredients 1+2+3 are mixed and, while mixing, ingredient 4 is
dosed by spraying. Under continuous mixing no. 5 is added, followed by
spraying a premix of 7+8 onto the product. When the product is homoge-
nous, the final ingredient is added, and mixing is continued until the product

appears as a free flowing powder.



Lecithin 0.50 Sucrose 42.00 Orange flavour 1.50
Potassium Citrate 1. 70 Ascorbic Acid 2.80 Vitam n and
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granulate is slurried up in wafer in a ratio of
1:9.Cainms 1. A fernmented protein product derived from
yeast and protei naceous pul se parts, wherein the

protein content of said product is about 25-80 % by

wei ght on dry matter basis, and about 1-35 % of the
prBxample8ntent is derived fromyeast and about 65-99

% of the protein content is derived from protei naceous
pul se parts, and wherein the glyceride content is max.
30U%e o avsrofii pradueh aeeddding £ the-invehtnfer i @ahufitture of a
dry matter basis, said product conprising the

fo ' et the content of at |east one
anti-nutritional factor selected fromthe group

consi sting of trypsin inhibitors, antigens,

f | Rtateimnpredpciscaoscording to gwspreskat indesticruake wrya/vell SUIted for
1,6- alact05|des EQ tic ac and lectins is

85 & Phasmaceyi  ingredienh iy variqys,gru rmulat|ons
ggg/géﬁ &8s Pébfel@%rﬁp%%la‘l@é th@l)éeau%% ﬁ\g%&:%ﬁéﬁlk\héﬁe%nd lipid

or nore referabl % or nore as
c obhipdingpropetttes afitpe @cmhmnbtpimlsmdparto the fast thaédilse pooduct is

BBl eleted T e wicpelis bR AiSaRR ks B ngivigyals wih
50f4n@en6is 2o aNERYy.

The following formulation for a granulate illustrates the use of a product of the

invention in a nutritional product to reduce stress induced immune suppres-

sion.

Ingredient Content in % by weight
Protein product from Example 1 40.00

Corn Qil 10.00

Lecithin 0.50

Sucrose 42.00

Orange flavour 1.50
Potassium Citrate 1.70
Ascorbic Acid 2.80

Vitamin and mineral complex (B, E and Se) 1.50

Before use the granulate is slurried up in water in a ratio of 1:9.
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unprocessed pul se parts; at |gast one conpound

sel ected fromthe group consisting of 3-hydroxy-

2- but anone, 3-nethyl - 1-butanol, ethyl octanoate, and
et hyl decanoate is formed or is increased by 10% or
nore, preferably 20% or nore, nore preferably 30% or
rmC&almaven nore preferably 40% or nore, and nost
preferably 50% or nore as conpared to the unproc essed
pul se parts. 2. A fernmented protein product derived

f r oA Yemsdntad protedt plodReEasivaiir® ydist and \phdteRiatebls pulse
protein content of said {)roduct I's about 25-80% by

wePafis, vmererryth%nrp@n saBteat ohpaidpseductis 9!9%1525189&: by weight
1 Oh B s B, Bod SpbE o I3RS AR Aty Bt rom
puyea‘strmﬁtabomﬁﬁ 991% ei ﬂhetmetejyh ¢on|19|nt1|ts dmwteelrfrom$ro’mnaceous

30% wei ght , pref, e - 23% wel on dr
maP% 3% naas: and ihicaeipibagbloegiRsontanics A p81t e weoM, pref-
Soato i Ed f ‘i

P85 5378 Ry WfCon Bty Halter B! baighRbalétCdipriing the

[ nftnllbmrtgb,atumm gens, flatul ence-producing

ol i gosagchari des s a- | act osj des hytic

oot 5% i Santenioar 3l e néantgutontiasis setecked forh the
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nor e, en nore pré&ferably by 95% or

pr ef er abligosagcaddas suniy as asl,Gwaactesides, phyéuc acid, and lectins
unpr ocesse flavo

conponelit" §8§§?%§Vé§a? Pqur%Qgr& bﬁ'%y 59538 re, nore prefera-

bly by 90% or more, even more preferably by 95% or more, and most
preferably by 99% or more as compared to the unprocessed pulse
parts;

e atleast one compound selected from the group consisting of 1-pen-
tanol, 1-hexanol, and 1-octen-3-ol is reduced by 50% or more, pref-
erably by 75% or more, more preferably by 90% or more, even more
preferably by 95% or more, and most preferably by 99% or more as
compared to the unprocessed pulse parts;

o at least one compound selected from the group consisting of 3-hy-
droxy-2-butanone, 3-methyl-1-butanol, ethyl octanoate, and ethyl de-
canoate is formed or is increased by 10% or more, preferably 20% or
more, more preferably 30% or more, even more preferably 40% or
more, and most preferably 50% or more as compared to the unproc-

essed pulse parts.

2. A fermented protein product derived from yeast and proteinaceous pulse
parts, wherein the protein content of said product is about 25-80% by weight
on dry matter basis, and about 1-35% of the protein content is derived from
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preferably not nore than 1.5 %ypa, where rpa is the
rel ati ve peak area neasured by headspace

chromat ography of the total conpounds volatile at 70
0C, the content of attractive flavour conponents
sel ected fromthe group consi st

|
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4. A fef mﬁaéeh@mdﬁch%%amﬁwlacéwﬁgs Ay tigracid, anddectins
-3, m%rreupﬁ%@sgrw@ssr Hwo‘?é“ﬁ {;/ 5’%‘&’rﬂ€¥ee$nc§r%%fera-

soya, pea, a mxture o
of soyablgrby 9@ oremore, even lmnca'eq:fretmablyrhy Qﬁmlcmenorec aad most

or ot PeRte3Bl by 55% dipors B S mptechio ReliniRerssad pulse
the progygs;, has been subjected to full or partial

drying, preferably to a water content of not nore than
10% by the epmtemtnaf bearwtflravobr ocofinpgnenisaeiacted froat thHeegreoup

f ef nent e Frebnel HoheEnghathe Sten gl f maxs 10 %

havi ng ﬂ)a?’p?é]ﬁ?étﬂy not more than 5 % rpa, more preferably not more than
3 % rpa, and most preferably not more than 1.5 % rpa, where rpa is
the relative peak area measured by headspace chromatography of the
total compounds volatile at 70 °C;

o the content of attractive flavour components selected from the group
consisting of 3-hydroxy-2-butanone, 3-methyl-1-butanol, ethyl
octanoate, and ethyl decanoate is min. 5 % rpa, preferably at least 8
% rpa, more preferably at least 10 % rpa, even more preferably at
least 15 % rpa, and most preferably at least 20 % rpa, where rpa is the
relative peak area measured by headspace chromatography of the
total compounds volatile at 70 °C.

3. A fermented product according to claim 1 or 2, wherein the yeast portion is
of the Saccharomyces cerevisiae type, and most preferably brewer’s yeast.

4. A fermented product according to any one of claims 1-3, wherein the pulse

parts portion originates from soya, pea, lupine, a mixture of soya and pea, a



ileal digestibility measured in pigs of at |least 90 %
7. A fernented product according to any one of clains

waz2@e/1089th further conprises one or nore edi bPE/DK2006/050010

10

15

20

25

30

ingredients. 8. A nmethod of prgparing a fermented

protein product derived fromyeast and protei naceous

pul se parts according to any one of clains 1-7,

conprising the followng steps: (i) mxing |live yeast

W th proteinaceous pulse parts in a dry matter ratio

of mixture efbgnya andlupmel almxturgi of)pefaeand: inpingy or ileemixture of soya,

IS xture resulting fromstep (i) under
coﬁ%‘%?ﬁg#égﬂg]ere the water content does not exceed
80% for 1-12 hours at a tenpera ture of about

25-6(Q0C, nore preferably of about 25-45 0C, under
anéeM%rraerﬂeﬁ cﬂarecﬂleﬁt@ccamq tq any ppe @b slaimg Trheavherein the

I s

24Dk ag bEpH pleERl to 1 o LA LG brpfargblydora water
cI cortdntyftatimorg thénmtﬂ%lw vadight malwa;eablfr\drngacapmtlty of at
protel n product der ved from yeast and proteinaceous
puledst 4 parts per rige PEOduE} béﬁ’ée'Sf‘ Lelaims 1-7,
conprising the foIIovm ng steps (i) mxing live yeast
wi th proteinaceous pulse parts in a dry matter ratio
of 6f Adennagrded ptoduat @actodiiy {a any bee oé claimg 1-Hehaving a standard

t/ u m xture resul.tin (i) under
? oA cidss il etbfisiimibs 20t AR ME Nl exceed 80
% for 1-12 hours at a tenpera ture of about 25-60 0C,
nore preferably of about 25-45 0C, under anaerobic

coRdhffersrented produot aceerding fanany Ree & alaimp dH8.awhick furtker
" eE8hbliSds bhQ'T M8 ddibié ifgteGlentnd!

8. A method of preparing a fermented protein product derived from yeast and
proteinaceous pulse parts according to any one of claims 1-7, comprising the
following steps:

(i) mixing live yeast with proteinaceous pulse parts in a dry matter ratio of
from about 1:2 to 1:100;

(i) fermenting the yeast/pulse mixture resulting from step (i) under conditions
where the water content does not exceed 80%, for 1-12 hours at a tempera-
ture of about 25-60°C, more preferably of about 25-45 °C, under anaerobic
conditions; and

(iii) incubating the fermented mixture resulting from step (ii) for 0.5 - 240

minutes at a temperature of about 70-150 °C in a closed system.

9. A method of preparing a fermented protein product derived from yeast and
proteinaceous pulse parts according to any one of claims 1-7, comprising the
following steps:

(i) mixing live yeast with proteinaceous pulse parts in a dry matter ratio of
from about 1:2 to 1:100;



tions where the water content does not exceed 80 %
for 1-12 hours at a tem perature of about 25-60 0C,

woreroe/1p9ef er abl y of about 30-60 OC, under aer oRCTYDK2006/050010
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conditions; and (iv) incubating the fernented m xture
resulting fromstep (iii) for 0.5 - 240 O m nutes at a
tenperature of about 70-1 50 OCin a closed system

10. A nmethod according to claim8 or 9, wherein one or
more enzynes selected fromthe group consisting of

pr 6 éermantingdhe iyeasépuisg anixitre sestiting froansteadig sinder conditions

D BLBRETErwateE Cofifeny HoBS ARt aROURT S Jot B RowE R p tgmeera-
st &ip6 of hbolit23460i°L, AoreiprefePalfly \OF abbasR5-46i °C; lundel Anaérobic
met hod accor di ng to any one of clainms 8-1 0, wherein

th@o@@%ﬁ iis preferably of the Saccharonyces

(lﬂﬁbﬁh?ﬁto 0@’ %%?/Rmtm%&fe%% %19 ‘?rom gy&r (||iu§8&séondl-

g 1o an one O
vvhﬁmrcs whehetheuvater pentalt doesg Inbﬁéﬁcée’di)ﬂ@ 9/ayfar 1p@ahours at a tem-

B e 8 8 B et 005 aroi

of S W¥ifon Pa{f\dand | upine. 5 13. A nethod accordi ng to
any one of claims 8-12, wherein the m xture obtai ned
i n(igX |epthat|ng)therfe(mer)tedrms(pe'etreSIdtlyg friosn sig@ipj (et)tf@xd) boe 240

o8 3 arfpmparalpts GFas 7D- TN EGin Stptad Syelan

preferably 85 0C, rmre preferably 80 0C, and nost
preferably 70 OC. 014. A nethod according to any one
of 1@ Aimethed agcorging tg elainh 8 qirSh avhareinsong ef ere @nzymnes

{ U dieBlogRhitRb P Bhsidlie & ABlohskS, SEitRed, GLekSlaases

amylases, pectinases, hemicellulases, phytases, lipases, and phospholipa-
ses are added in connection with any of steps (i) to (iii) or (i) to (iv),

respectively.

11. A method according to any one of claims 8-10, wherein the yeast is
preferably of the Saccharomyces cerevisiae type, and most preferably
brewer’s yeast.

12. A method according to any one of claims 8-11, wherein the pulse parts
originate from soya, pea, lupine, a mixture of soya and pea, a mixture of soya

and lupine, a mixture of pea and lupine, or a mixture of soya, pea and lupine.

13. A method according to any one of claims 8-12, wherein the mixture
obtained in step (iii) or (iv), respectively, is subjected to drying and milling
under such conditions that the particle temperature does not exceed 100 °C,
preferably 85 °C, more preferably 80 °C, and most preferably 70 °C.



wat er content of not nore than 10 % by wei ght and a
wat er binding capacity of at least 4 parts per part of
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one of clains 8-14, wherein thg protein content is
25-80 % by weight on dry matter basis, and wherein the
gl yceride content is max. 30 % by wei ght, nore
preferably 0.5-23 % by weight, on dry matter basis.

16. A nmethod according to any one of clainms 8-15,

whé4 e metbed @ccortingdamany nee of slaéma 8cbhtwirereinstheaproduet is

coRRERRLoBPHERA BT iy SrefBRaniy 1o Bl bR fotdidling a
A Watdrabnésrii@f fiob endre tieary 10196 byfwaighi ad 8- wdter bingiry Capacity
the content of at |east one anti-nutritional factor

sepkalleasti4 paits per gad @b the REadiict Ry Weighty ypsi n

i nhibitors, antigens, flatul ence-producing
ol i gosacchari des such as a- 1, 6- gal actosides, phytic
aci 8, A amsthbé @actosling to anluone ob ¢latis B4, wingrein the protein

preferably % or, nore, nore ef.erab by 90 % or
P Setoat a2 E0 2 by wraiohi dnymegebbes S, ard whatein dos aivceride
pr o BHi € t i

P EoRERPIMEY. RP90b et rRe PRITBALAAOISR2S 8 by weight, on dry
onmatier basisns 8- 17, wherein at | east one constituent

sel ected fromthe group consisting of 1-pentanol,
1- hexanol, and 1-octen-3-0l is reduced by 50 % or

D18, A RR&th8d Jetirdig 1Party Bhe BPERIMEBLE5, RiISreimPaboutbt35 % of
90 % or nore, even rmre(g&r)efera y by 95 % or nore,

bl
anthenrotein centanils genivedoigoms yeashpraieaanshapeut&id-99 % péthe

onBr e 4 050028 fife épeinpCRARCRLIGR AR, "0 TO 2

17. A method according to any one of claims 8-16, wherein the content of at
least one anti-nutritional factor selected from the group consisting of trypsin
inhibitors, antigens, flatulence-producing oligosaccharides such as a-1,6-
galactosides, phytic acid, and lectins is reduced by 50 % or more, preferably
by 75 % or more, more preferably by 90 % or more, even more preferably by
95 % or more, and most preferably by 99 % or more as compared to the

unprocessed pulse parts.

18. A method according to any one of claims 8-17, wherein at least one
constituent selected from the group consisting of 1-pentanol, 1-hexanol, and
1-octen-3-ol is reduced by 50 % or more, preferably by 75 % or more, more
preferably by 90 % or more, even more preferably by 95 % or more, and
most preferably by 99 % or more as compared to the unprocessed pulse
parts.

19. A method according to any one of claims 8-18, wherein at least one

constituent selected from the group consisting of 3-hydroxy-2-butanone, 3-



constituent selected fromthe group consisting of
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i ncreased by 10 % or nore, preferably by 20 % or nore,
nore preferably by 30 % or nore, even nore preferably
by 40 % or nore, and nost preferably by 50 % or nore

as conpared to the unprocessed pul se parts. 20. A

nmet hod according to any one of clains 8-16, wherein

t henethyitlebitappl, sthyl ogtanocate,ans ethydenanosts isdorned o518

1 ReHRISE Do bt brd it BBl Pliee of e 81 Béferany by

1, 80 95 baficre] E@sn n@ﬁdbréfemblyi b;amo%lcfmon’es and rhéstysteférably
by 50% or nore, preferably 5% or nore, nore

pr EY 8P o10§ Wegqmqmpmﬁdeto tbeéwpfﬁﬁeésﬁ ew&seam@s by 95%
or nore, and nost preferably by 99% or nore as

conpared to the unprocessed pul se parts. 2 1. A nethod
ac20rAinmgthbd agoyrdingetodny bae wé ciirhé 8atsl vitereirhiheatontent of

{ hEGuliTopahactrs AglestSq FomuheaTanD Conneiana Tyasia Mibitors
1- Sﬁﬁnﬁhs?’ﬂﬁ{ulérﬁ:er ﬁ%ﬁ@ﬁﬁoc?hg%éc?ﬂé?mﬁ&rs‘%h ay &ﬁ%—?ﬁ'aﬁtosmes

an 5 %rpa, prefera not nore
% pipgic acid, anﬂstecpnsfmea!ubgd tyt50%6 roe rmdtranpueférabiy by /5% or

hodiete . bere. freisraphipabhls of more S ER OB ArSIRIABY by 95% or
Voh@ré | émcﬁﬁmogppﬂe@era%g/ bf\QQ% bofhorE 68 IcONParé® tatthe @iistocessed

of claims 8- wherein attractive flavour
coppisadarts. sel ect ed from t he group consisting of 3-
hydr oxy- 2- but anone, 3-net hyl -1-butanol, ethyl

oct anoate, and ethyl decanoate are newy formed or

I N21 eAPNSthdA aec6METS a®y ofie bf chilfs BPE6 afd Q¢ vbiekainahe

| east 8 % rpa, nore preferably at |east 10 %rp, even

npe@ntent of beany flavour components selected from the group consisting of 1-
pentanol, 1-hexanol, and 1-octen-3-ol is reduced to max. 10 % rpa,
preferably not more than 5 % rpa, more preferably not more than 3 % rpa,
and most preferably not more than 1.5 % rpa, where rpa is the relative peak
area measured by headspace chromatography of the total compounds

volatile at 70 °C.

22. A method according to any one of claims 8-16, and 20-21, wherein
attractive flavour components selected from the group consisting of 3-
hydroxy-2-butanone, 3-methyl-1-butanol, ethyl octanoate, and ethyl
decanoate are newly formed or increased to a content of min. 5 % rpa,
preferably at least 8 % rpa, more preferably at least 10 % rpa, even more
preferably at least 15 % rpa, and most preferably at least 20 % rpa, where
rpa is the relative peak area measured by headspace chromatography of the
total compounds volatile at 70 °C.



preferably at |east 15 %rpa, and nost preferably at
| east 20 % rpa, where rpa is the relative peak area
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conpounds vol atile at 70 0C. 23,, A nethod according to
any one of clainms 8-22, wherein one or nore edible
ingredients are added to the product. 24. Use of a
ferment ed protein product according to any one of
clainms 1- epared by the nethod according to any
ond3oh m,etaod@ceo 1g fopany aee vhalaims Budd wierginpere o swmde

Bl B e PR3 Bt consurt on- 2o
mlk replacer. 26. Use of a fernented protein product

according to any one of clainms 1-7 or prepared %/
rre%o‘ds%léﬁélf@lm’r‘@‘t?@ PARIRINHRAYE! ascargingdoamny qng o CH'é'mS 1-7 or

ma

BlEsBiee by e bt BCaaBihg ¥y ind BEGaREORLE A

pr ataaufagturecsfcd pacesseld fupd prodogt fon&unfancared/osadimal or

pre ared b the nmet hod according to any one of clains
tidhe nmanufacture of a food or feed pr oduct

for |nd|V| duals with a sensitive digestive tract

and/ or individuals having or being at risk of

de?2! Use agcerding ipyclaipg 24 tsethefmandfaciuseoéd rpillotegilacer.

product according to any one of clains 1-7 or prepared

by the nethod according to any one of clains 8-23, for

t hog NBEYI bAS tnfertbd PréteiBidducPaEbi8ing tdhnyléife é‘lf cldims 1-7 or
fermented protein product according to any one of

c| piaparad by dhe medped eacardingnle anyt ongiobelatneBrap, for they

onelikider & piosanedd ool B A wifl infbroved functional

properties.

27. Use of a fermented protein product according to any one of claims 1-7 or
prepared by the method according to any one of claims 8-23, for the
manufacture of a food or feed product for individuals with a sensitive

digestive tract and/or individuals having or being at risk of developing allergy.

28. Use of a fermented protein product according to any one of claims 1-7 or
prepared by the method according to any one of claims 8-23, for the

manufacture of a cosmetic product.

29. Use of a fermented protein product according to any one of claims 1-7 or
prepared by the method according to any one of claims 8-23, for the

manufacture of a pharmaceutical product.

30. A processed food product for human or animal consumption containing
from 1 to 99% by weight of a fermented protein product according to any one

of claims 1-7 or prepared by the method according to any one of claims 8-23.



30. A processed food product for human or ani mal
consunption containing from1l to 99% by wei ght of a

wo evoaronoet protein product according to any onkCDDK2006/050010
claims 1-7 or prepared by the geethod according to any
one of clainms 8-23.3 1. A cosnetic or pharnaceutica
product containing from1l to 99% by wei ght of a
fermented protein product according to any one of
claims 1-7 or prepared by the nethod according to any
one of clains 8-23.

31. A cosmetic or pharmaceutical product containing from 1 to 99% by weight
of a fermented protein product according to any one of claims 1-7 or

prepared by the method according to any one of claims 8-23.



